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FOUNDATION INVESTIGATION REPORT
For
G.W.P. 3042-22-00
Overhead Signs

Highway 4 widening from Clinton Line to New Talbotville Bypass and New
Talbotville Bypass from Highway 4 to Highway 3 at Ron McNeil Line
West Region, Township of Southwold, County of Elgin, Ontario

1.0 INTRODUCTION

Stantec has been retained by the Ministry of Transportation Ontario (MTO) to provide preliminary and
detailed design services for the Highway 4 widening from Clinton Line to the new Talbotville Bypass and
for the new Talbotville Bypass from Highway 4 to Highway 3 at Ron McNeil Line (GWP 3042-22-00), and
for the Highway 3 widening from Ron McNeil Line to Centennial Avenue (GWP 3041-22-00).

As part of the GWP 3042-22-00 new Talbotville Bypass from Highway 4 to Highway 3 at Ron McNeil Line,
the following new structures are proposed:

¢ CNR Talbotville Overhead - Two (2) Single Span Bridges with about 300 m long approach
embankment on both sides of bridges,

¢ Ron McNeil Line Interchange Overpass - Two Span Bridge with approach embankments, and

e Lindsay Creek Culvert (formerly Dodd’s Creek Culvert).

As part of the GWP 3041-22-00 Highway 3 Twinning from Ron McNeil Line to Centennial Avenue, the
following new structures, including two existing culverts replacement, are proposed:

e Wellington Road Interchange Underpass — New Two Span Bridge with approach embankments

o Kettle Creek WBL Bridge — New Three Span Bridge

e (05X-0266/C0O Underhill Drain Culvert — New Culvert Construction Under the proposed Highway
Twinning

e (05X-0268/C0O — Existing CSP Culvert replacement & New Culvert Construction Under the proposed
Highway Twinning

¢ Noise Walls (Station between 13+100 and 11+100, south side of the existing Highway 3 & between
Station12+400 and 13+600 on both sides of Highway 3)

e Deep Cuts (between Stations 13+650 and 15+050, north of the existing Highway 3)

Eighteen (18) Overhead Signs and three (3) Storm Water Management Ponds (SWMPs) were also
planned at the early stage of the project. As per the preliminary design, three (3) Storm Water
Management Ponds were eliminated, and four (4) structural culverts were added at the Ron McNeil Line
interchange area. During the design stage, several sign locations were shifted and two (2) new signs
were also added.
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This Foundation Investigation Report has been prepared specifically and solely for the proposed
overhead signs. Other project foundations engineering components are reported under separate cover.

The terms of reference for the foundation investigation work scope were provided in the MTO’s RFP
(Request for Proposal) and addenda. The MTO Guideline for Foundation Engineering Services V.3.0 is
also considered for the borehole termination depth based on the clarifications provided during the bid
phase.

2.0 SITE DESCRIPTION

2.1 SITE LOCATION

The project consists of widening of Highway 4 from Clinton Line to Talbotville Bypass and new Talbotville
bypass from Highway 4 to Highway 3 at Ron McNeil Line in the Town of Southwold, Ontario. As part of
the project, seven (7) overhead signs were planned in the preliminary design stage and the overhead sign
foundation investigation was carried out for the sign locations determined during preliminary design.
Subsequent changes were made through the design process and after completion of the overhead sign
foundation investigation. Following consultation with MTO regarding the available information at the
locations of new overhead signs, a supplementary investigation was carried out for one of the new signs.
The details of the proposed signs and the changes are provided below in Table 2.1.

Table 2.1: Proposed Overhead Sign Locations

Proposed . Anticipated New Structure
. Location Comments

Station Type

16 + 030 Highway 4 RAB — Overhead Sign New sign

15 + 570 Southbound RAB — Overhead Sign Same as the preliminary design
11+ 197 Talbotville G105 - Cantilever Same as the preliminary design

Bypass Moved approximately 15 m east of the

12 +222 Eastbound G103 — Overhead Sign preliminary design location after

completion of foundation investigation

Moved approximately 60 m east of the
13 +760 G105 - Cantilever preliminary design location after
completion of foundation investigation

Moved approximately 10 m east of the

13 + 255 T;'bo“’”'e G101 & G113 — Overhead Sign preliminary design location after
ypass completion of foundation investigation
10 +725 Westbound RAB — Overhead Sign New sign
Moved approximately 50 m east of the
10 + 250 RAB — Overhead Sign preliminary design location after

completion of foundation investigation

The locations of the signs are shown on Drawing Nos. 1 to 7 in Appendix A.
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2.2 GENERAL SITE DESCRIPTION

At the project site, Highway 4 is an undivided freeway with one lane (and paved shoulders) in each
direction. Highway 4 is planned to be widened from Clinton Line to the new Talbotville Bypass. The
widened highway will have two lanes in each direction. The orientation of Highway 4 is north-south.

At the project site, Talbotville Bypass is planned to provide access to Highway 3 from Highway 4.
Talbotville Bypass will be a divided freeway, with two lanes (with paved shoulders) in each direction,
divided by a grass median. The orientation of Talbotville Bypass will be approximately northwest-
southeast. The Orientation of Highway 3 is approximately east-west.

Within the project limit, Highway 4 has been constructed almost at grade. The elevation of the travelled
surface of the existing highway varies from approximately 241 m at the north limit (Clinton Line) to
approximately 238.5 m at the location of Talbotville Bypass to approximately 236.5 m at the south end
(approximately 350 m south of Talbotville Bypass).

Within the project limit, Talbotville Bypass will be mostly constructed on an embankment. The elevation of
the travelled surface of the bypass will vary from approximately 240 m at the west limit (Highway 4) to
approximately 250.5 m at the location of CNR overhead to approximately 238.5 m at Ron McNeil Line.
The embankment will be up to approximately 10 m higher than the surrounding ground.

The overall topography surrounding the site is relatively flat to gently rolling/sloping.

The surrounding lands generally consist of open fields and industrial/commercial properties.
2.3 GEOLOGICAL INFORMATION

The site is located within the physiographic region of Mount Elgin Ridges, as delineated in the
Physiography of Southern Ontario (Chapman and Putnam, 1983). According to the Ontario Department of
Mines Preliminary Geological Maps 238 (Pleistocene Geology of The St. Thomas Area, West Half) and
P.606 (Pleistocene Geology of The St. Thomas Area, East Half), the site subsurface conditions are
generally characterized by lacustrine deposits of silt, silty sand and clay, Port Stanley silty clay to clayey
silt till and modern alluvium deposits of gravel, sand, and silt along watercourses. As per the Ontario
Geological Survey Map 2441 (Geological Highway Map Southern Ontario), the bedrock within the project
area is described as grey limestone of the Dundee Formation. Based on the Ontario Department of Mines
Preliminary Geological Map P. 482 (St. Thomas Sheet), the bedrock depths at the proposed CNR
overhead site is estimated to be about 85 m below the original ground surface (0.g.).
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3.0 REVIEW OF PREVIOUS INVESTIGATIONS

A review of MTO GEOCRES database identified the following reports within the project limits:

GEOCRES Reference No. 40114-070

A foundation investigation report dated September 17, 1971, was available for the proposed crossing at
CNR spur overhead and St. Thomas Expressway.

The report was referenced as follows:

Foundation Investigation Report

For Proposed Crossing at

CNR Spur Overheads and St. Thomas Expressway
Twps. Of Southwold; County of Elgin

W.O. 71-11068 - W.P. 89-69-05 & 06

The investigation included a total of eight (8) sampled boreholes (BH No. 1 to 8), advanced to depths
ranging from approximately 10.4 m to 30.2 m below grade (corresponding to approximately elevations
229.8 m to 210.1 m) and eight (8) dynamic cone penetration tests carried out adjacent to each borehole
advanced in July 1971.

The boreholes encountered a deep stratum of stiff to hard clayey silt with some sand and trace gravel
immediately below the topsoil. Except the top 2 m, the stratum had a moisture content that was at or
below the Plastic Limit. The undrained shear strength of the stratum generally decreased with depth,
being in excess of 240 kPa at approximate elevation 237.8 m and about 190 kPa at approximate
elevation 213.4 m. The deposit appeared to be highly over-consolidated.

Groundwater levels were observed at elevations ranging from approximately 231 m to 218.1 m.

Following shifts in the alignment of the St. Thomas Expressway at the CNR overhead, five (5) additional
borings (BH No.11 to 15) were advanced to a depth of approximately 5 m below grade at this site, which
reported similar subsoil conditions as those indicated above.

For reference, copies of the Borehole Location Plan, stratigraphical profile, borehole records and
laboratory test results are included in Appendix B.

GEOCRES Reference No. 40114-35

A foundation investigation report dated August 13, 1973, was available for the proposed crossing at
St. Thomas Expressway and County Road #52.
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The report was referenced as follows:

Foundation Investigation Report

For Proposed Crossing at

St. Thomas Expressway and County Road #52
Twps. Of Southwold; Co. of Elgin

District #2 (London)

W.0. 73-11021 - W.P. 89-69-07

The investigation included a total of three (3) sampled boreholes (BH No. 1 to 3), advanced to depths of
approximately 18.8 m, 15.7 and 24.8 m below grade (corresponding to approximately elevations 218.4 m,
221.4 m and 212.7 m) and six (6) dynamic cone penetration tests advanced in May 1973.

The boreholes encountered a deep stratum of very stiff to hard clayey silt to silty clay with small amounts
of sand and trace gravel. Occasional pockets and/or thin seams of silt were also noted, and sand partings
were inferred to be present within this deposit. Except within the top 2 m, the stratum had a moisture
content that was at or below the Plastic Limit. Based on the N-values obtained, the undrained shear
strength of the stratum was inferred to be higher than approximately 100 kPa everywhere and as high as
240 kPa.

The boreholes were dry upon completion. However, it was noted in the report that due to the relatively
impermeable nature of the soils encountered and short duration of the fieldwork, groundwater levels at
the site could not be established conclusively but were inferred to be well below the elevation of the
proposed structure footing at the time (i.e., approximately Elevation 234 m). It was noted that the
randomly distributed silt seams and/or sand partings could be water bearing.

For reference, copies of the Borehole Location Plan, stratigraphic profile, borehole records and laboratory
test results are included in Appendix B.

GEOCRES Reference No. 40114-033

A foundation investigation report dated September 12, 1973, was available for Culverts No. 1, 4, 5, 6 and
7 for the proposed St. Thomas Expressway. The proposed Culvert No. 1 was planned approximately

1 km west of Wonderland Road and approximately 200 m north of the new Talbotville Bypass. The report
was referenced as follows:

Foundation Investigation Report

For Proposed St. Thomas Expressway
Culverts No. 1, 4,5,6 and 7

Twp. Of Southwold and Yarmouth
County of Elgin

District No. 2 (London)

W.0. 73-11019- W.P. 89-69-01
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The investigation included two (2) boreholes (C1-1 and C1-2) advanced to a depth of approximately
9.6 m below grade (corresponding to approximate elevation 227 m and 227.3 m) in June 1973.

The boreholes encountered a deposit of very stiff to hard clayey silt with some sand and trace gravel. In
Borehole C1-1, a 1.8 m thick layer of dense to very dense sand underlain by silt was embedded in the
clayey silt deposit.

Groundwater levels were not established in any of the boreholes.

For reference, copies of the Borehole Location Plan, stratigraphy along the culvert, borehole records and
laboratory test results are included in Appendix B.

4.0 INVESTIGATION PROCEDURES

4.1 FIELD INVESTIGATION

The foundation investigation for the overhead signs along Highway 4 and Talbotville Bypass initially
consisted of a total of seven (7) boreholes (based on the preliminary design), designated as Boreholes
BH No. Sign 1-6 and 8. As referenced in a preceding section, changes were made to the preliminary
overhead sign locations during the design stage and following completion of the field work. These
changes have been summarized in Table 2.1. In this respect, some of the boreholes have been advanced
at a distance from the latest sign locations. In addition, Boreholes DCC-1, DCC-2, DCC-3 (advanced for
Lindsay Creek Culvert as part of the same project), Borehole CNR-EMB9 (advanced for the CNR
overhead as part of the same project) and Borehole SWMP1-BH1 and BH3 (advanced for stormwater
management pond 1 as part of the same project) have been considered to provide subsurface
information at the overhead sign locations. Following consultation with MTO, a supplementary foundation
investigation, consisting of BH No. Sign 11, was subsequently carried out at the location of one of the
new signs where no previous information was available. The locations of these boreholes are shown on
Drawing Nos. 1 to 6 in Appendix A.

Prior to carrying out the investigation, Stantec contacted public utility authorities, private locaters and
MTO to mark and clear the borehole locations of public, private and MTO-owned utilities.

The boreholes were advanced using CME 55 track-mounted drill rigs equipped for soil sampling between
the dates of January 10, 2024 and March 10, 2025. The boreholes were advanced using continuous
flight hollow and solid stem augers. Borehole Sign 1 was advanced to a depth of approximately 7.5 m
below grade, boreholes Sign 2 to Sign 6, Sign 8 and Sign 11 were advanced to a depth of approximately
8.2 m below grade. Boreholes DCC1 to DCC3 and CNR-EMB9 were advanced to a depth of
approximately 15.9 m below grade and boreholes SWMP1-BH1 and SWMP1-BH3 were advanced to a
depth of approximately 11.3 m below grade.

The subsurface stratigraphy encountered in each borehole was recorded in the field by an experienced
Stantec field technician. Standard Penetration Tests (SPT) were carried out in the drilled holes and split
spoon samples were collected at regular intervals (0.75 m interval for the shallow depth / critical zone and
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1.5 minterval to a depth of 15.8 m below ground surface to meet the typical MTO subsurface
investigation sampling requirements) in accordance with ASTM D1586. All recovered SPT samples were
returned to our Markham laboratory for detailed classification and testing. A pocket penetrometer was
also used to estimate the strength/consistency of clayey soil samples at the site.

Groundwater was observed in open boreholes during and upon completion of drilling. Following
completion of drilling, a 50 mm diameter groundwater monitoring well, screened over a depth of 4.6 m to
6.1 m below ground surface, was installed in Borehole DCC2. The borehole annulus surrounding the
slotted pipe section was backfilled with sand. The remaining annulus was backfilled with bentonite up to
the ground surface. Groundwater level measurements in the monitoring well were taken out on March 20
and 27 and May 9, 2024.

After completion of drilling, the boreholes without monitoring wells were backfilled with a mix of bentonite
and drill cuttings.

4.2 LOCATION AND ELEVATION SURVEY

The borehole locations and respective ground surface elevations were surveyed by Stantec Geomatics
personnel using Trimble R10-2 (horizontal accuracy of 8 mm+0.5 ppm and vertical accuracy of

15 mm+0.5 ppm as per the Trimble GNSS datasheet) to meet the survey accuracy requirements (vertical
accuracy of 0.1 m and horizontal accuracy of 0.5 m) of the Guideline for MTO Foundation Engineering
Services V2.

Table 3.1 below summarizes the borehole survey information and includes the drilling depth, end of
borehole elevation and number of samples recovered for each borehole.

Table 4.1: Borehole Information Summary

MTM Zone 11 Coordinates Ground Total End of
I depth Number
Investigation surface . borehole .
Borehole i i elevation drilled or elevation of sail
Northing Easting advanced samples
(m) (m)
(m)
BH No. Sign 1 4742446.0 406350.9 239.5 7.5 232.0 10
BH No. Sign 2 4742410.1 406558.2 238.2 8.2 230.0 11
BH No. Sign 3 4742428.9 406548.3 238.0 8.2 229.8 11
BH No. Sign 4 4742624.9 407525.2 237.8 8.2 229.6 10
BH No. Sign 5 4742179.4 408406.1 2401 8.2 231.9 11
BH No. Sign 6 4741584.7 409224.5 237.8 8.2 229.3 11
BH No. Sign 8 4741469.5 409663.1 200.9 8.2 192.7 11
BH No. Sign 11 4742887 .1 406193.4 241.3 8.2 2331 11
BH DCC 1 4742624.0 407117.6 237.3 15.9 229.6 15
BH DCC 2 4742608.8 407154.4 237.4 15.9 221.5 15
BH DCC 3 4742591.2 407191.9 237.3 15.9 221.5 14
CNR-EMB 09 4742180.1 408425.8 239.7 15.9 223.9 14
SWMP1-BH1 4742459.3 406444.4 238.7 11.3 227.4 12
SWMP1-BH3 4742511.5 406645.5 238.7 11.3 227.4 12
. 7
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4.3 LABORATORY TESTING

All samples were taken to Stantec’s Markham laboratory where they were subjected to a detailed visual
and tactile examination. The geotechnical laboratory testing program completed on the borehole samples
is summarized in Table 3.2. Some soil samples from boreholes were tested for pH, soluble sulphate
content, chloride content, and resistivity.

Table 4.2: Laboratory Testing Program

Laboratory Test Type Number of Tests
Moisture Content 177
Gradation Analysis 36
Atterberg Limits 36
Chemical Analysis 8

Samples remaining after testing will be placed in storage for a period of one year after issue of the final
report. After the storage period, the samples will be discarded unless we are directed otherwise by MTO.

5.0 SUBSURFACE CONDITIONS

5.1 FRAMEWORK & OVERVIEW

The detailed soil and groundwater conditions encountered in the boreholes and the results of the in-situ
and laboratory testing are shown on the Borehole Records included in Appendix C. An explanation of the
symbols and terms used to describe the Borehole Records is also provided in Appendix C. The results of
the geotechnical laboratory testing are presented on Figures D1 to D3 contained in Appendix D.

A borehole location plan is provided on Drawing Nos.1 to 7 in Appendix A.

The stratigraphic boundaries on the borehole records and the strata plot are inferred from non-continuous
sampling and therefore represent transitions between soil types rather than exact boundaries between
geological units. The subsurface conditions will vary between and beyond the borehole locations.

5.2 OVERBURDEN

5.2.1 Overhead Sign at Station 16+030 (Highway 4 Southbound)

Borehole Sign 11 was advanced for the overhead sign at station 16+030 along Highway 4 southbound.

A summary of subsurface conditions encountered in the borehole and the laboratory test results are
provided below in Table 5.1.

8
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Table 5.1: Summary of Subsurface Soil Conditions at Borehole No. Sign 11
ry 9
2 Depth (m) Elevation (m) Range of SPT Range of Su
< Soil Tvpe N-values from Field Laboratory Test
g yp From To From To (Compactness/ Tests Results
m Consistency) (kPa)
FILL: SILTY 23
SAND with 0 0.4 241.3 240.9 (Compact) N/A w=17%
Gravel P
— | FILL: CLAYEY 7 PP
< | siT 0.4 1.5 240.9 239.9 (Firm) - w=18%
2
‘g w=11% to 21%
z W;=26%
I =190, o,
© | CLAYEY SILT 8-28 ) Z’l fw//o i 1;‘;0
TILL 1.5 8.2 239.9 233.1 (Stiff to Very ° °
Stiff) Laboratory
results on Figure
Nos. D1 & D2

The laboratory test results are also illustrated on the borehole records in Appendix D.

5.2.2 Overhead Signs at Stations 15+570 (Highway 4 Southbound)

Borehole Sign 1 was advanced for the overhead sign at station 15+570 along Highway 4 southbound.
Borehole SWMP1-BH1 was advanced approximately 70 m east of this sign.

A summary of subsurface conditions encountered in the borehole and the laboratory test results are
provided below in Table 5.2.
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Table 5.2: Summary of Subsurface Soil Conditions at Borehole No. Sign 1 and SWMP1-
BH1.
2 Depth (m) Elevation (m) Range of SPT Range of Su
< Soil Tvpe N-values from Field Laboratory Test
g yp From To From To (Compactness/ Tests Results
m Consistency) (kPa)
FILL: SILTY 12
SAND with 0 0.3 239.5 239.2 N/A w=17%
(Compact)
Gravel
FILL: CLAYEY 5 _ _opo
< | siT 0.3 1.4 239.2 238.1 (Firm) Supp = 150 w=20%
2
‘g w= 14% to 15%
Z W;=15%
5 14-22 210<Supp<270 W,=28%
- o,
%'I-_f‘_YEY SLT | 44 | 75 | 2381 | 2320 (Stiff to Very PI=13%
Stiff) Laboratory
results on Figure
Nos. D1 & D2
Topsoil 0 0.3 238.7 2384 N/A N/A w=27%
w=17% & 18%
W,=36%
W,=16%
< < -
_ | siLTyclay | 03 | 15 | 2384 | 237.3 6and 13 190<Supp<210 PI=20%
T (Firm to Stiff)
o0 Laboratory
o results on Figure
= Nos. D1 & D2
=
7 w= 13% to 16%
W,=31%
1528 W,=14%
< < -
%'I-_f‘_YEY SLT 45 | 113 | 237.3 | 2274 (Stiffto Very | |00<Supp<240 PI=17%
Stiff) Laboratory
results on Figure
Nos. D1 & D2
Notes:

Supp = Undrained Shear Strength interpreted from pocket penetrometer tests, supplementary information only

The laboratory test results are also illustrated on the borehole records in Appendix D.

5.2.3 Overhead Sign at Station 10+250 (Talbotville Bypass Westbound)

Borehole Nos. Sign 2 & 3 were advanced for the overhead sign at station 10+250 along Talbotville
Bypass westbound. Borehole SWMP1-BH3 was advanced approximately 160 m northeast of this sign.

A summary of subsurface conditions encountered in the boreholes and the laboratory test results are
provided below in Table 5.3.
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Table 5.3: Summary of Subsurface Soil Conditions at BH No. Sign 2&3 and SWMP1-BH3.
o Depth (m) Elevation (m) Range of SPT Range of Su
2 . N-values from Field Laboratory Test
[ Soil Type
’g From To From To (Compactness/ Tests Results
Consistency) (kPa)
Topsoil 0 0.2 238.2 238.0 N/A N/A N/A
w=13 % to 17%
o~ W= 34% to 41%
.US-; W, =14% to 17%
o | CLAYEY 7-38 80<Supp<240 | PpI=19% to 24%
z 0.2 8.2 238.0 230.0 )
T | SILT TILL (Firm to Hard)
o
Laboratory results
on Figure Nos. D1
& D2
Topsoil 0 0.1 238.0 237.9 N/A N/A w=37%
w=14% to 16%
™ W= 32% to 36%
[y
=) Wp=15% to 16%
() 7-22 110<Sup,<24
o | CLAYEY . 0 PI=17% to 20%
z 0.1 8.2 237.9 229.8 (Firm to Very
T | SILT TILL .
m Stiff)
Laboratory results
on Figure Nos. D1
& D2
Topsoil 0 0.1 238.7 238.6 N/A N/A w=33%
w= 15%
W,=37%
W,=15%
SILTY 1.2 to21 210<Supp<24 PI=22%
0.1 2.2 238.6 237.5 (Stiff to Very 0
® CLAY Stiff) Laboratory results
% on Figure Nos. D1
< & D2
= w= 13% to 16%
0 W,=33%
W,=15%
CLAYEY 16-30 190<Su,p<24 PI= 18%
22 | 113 2375 227.4 (Very Stiff to 0
SILTTILL hard) Laboratory results
on Figure Nos. D1
& D2
Notes:

Supp = Undrained Shear Strength interpreted from pocket penetrometer tests, supplementary information only

The laboratory test results are also illustrated on the borehole records in Appendix D.
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5.2.4 Overhead Sign at Station 10+750 (Talbotville Bypass Westbound)

The overhead sign at station 10+750 along Talbotville Bypass westbound was added to the to the scope
during design stage. Boreholes DCC1, DCC2 & DCC3 (advanced for the Lindsay Drain culvert as part of
the same project) were advanced approximately 50 m east of this overhead sign location. Given the
consistency of subsurface conditions within the project site, these boreholes have been considered for
the design of this overhead sign.

A summary of subsurface conditions encountered in the borehole and the laboratory test results are
provided below in Table 5.4.

Table 5.4: Summary of Subsurface Soil Conditions in BH DCC1, DCC2 & DCC3.

o Depth (m) Elevation (m) Range of SPT Range of Su
% Soil Type N-values from Field Laboratory Test
o (Compactness/ Tests Results
o From | To From To Consistency) (kPa)
Topsoill 0 0.2 237.3 | 2371 N/A N/A N/A
FILL:
N/A =
CLAYEY 02 | 09 | 2371 | 2365 8 w=25%
SILT (Stiff)
O SILTY 7 SUpp=65
O =990 0
8 CLAY 0.9 1.4 236.5 | 235.9 (Firm) w=22% & 26%
w=13% to 16%
wL=28-34%
wp= 16-19%
CLAYEY 19 to 28 210<Supp<240 Pl1=12-16%
14 15.9 2359 | 221.4 0
SILT TILL (Very stiff)
Laboratory
results on Figure
Nos. D1 & D2
Topsoil 0 0.2 237.4 | 237.2 N/A N/A w= 25%
FILL: _
7t09 = 16%
CLAYEY 02 | 10 | 2372 | 2364 © N/A W= 1o
SILT (Flrm)
N
8 w=6% to 16%
a
13-45 wL=27-30%
160<Supp<240
(s:h_A%YTEu\_(L 1.0 | 159 | 2364 | 2215 (Very Stiff to PP Wp= 16-17%
Hard) P1=11-13%
. 12
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2 Depth (m) Elevation (m) | Range of SPT Range of Su
'g Soil Type N-values from Field Laboratory Test
o e (Compactness/ Tests Results
[i7] From To From To Consistency) (kPa)
Laboratory
results on Figure
Nos. D1 & D2
Topsoil 0 0.2 237.2 | 237.0 N/A N/A N/A
CLAY 02 | 14 | 2370 | 2359 4-7 Supp=120 w=22% & 28%
(Firm) W,= 54%
Wp=22%
PI= 32%
Laboratory
™ results on Figure
8 Nos. D1 & D2
D —
CLAYEY 14 | 159 | 2359 | 2215 16-84 175<Supp<240 | W=9% 10 18%
SILT TILL (Very Stiff to W,= 20-34%
Hard) Wp=13-15%
PI =7-19%
Laboratory
results on Figure
Nos. D1 & D2
Notes:

Supp = Undrained Shear Strength interpreted from pocket penetrometer tests, supplementary information only
The laboratory test results are also illustrated on the borehole records in Appendix D.

5.2.5 Overhead Sign at Station 11+197 (Talbotville Bypass Eastbound)

Borehole Sign 4 was advanced for the overhead sign at Station 11+197 along Talbotville Bypass
Eastbound.

A summary of subsurface conditions encountered in the borehole and the laboratory test results are
provided below in Table 5.5.
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Table 5.5: Summary of Subsurface Soil Conditions at BH No. Sign 4.

o Depth (m) Elevation (m) Range of SPT Range of Su Laboratory
% Soil From | To From To N-values fro_lr_:slilseld Test Results
5 Type (Compactness/
o Consistency) (kPa)
Topsoil 0 0.1 237.8 238.7 N/A N/A N/A
0.1 |82 238.7 229.6 110<Supp<190
< CLAYEY 7-20 Ww=14%-21%
.UE.; S“_T (Flrm to Very Wl= 32%'36%
g TILL Stiff) Wp= 15%-16%
=z PI = 17%-20%
&
Laboratory
results on
Figure Nos. D1
& D2
Notes:

Supp = Undrained Shear Strength interpreted from pocket penetrometer tests, supplementary information only

The laboratory test results are also illustrated on the borehole records in Appendix D.

5.2.6 Overhead Sign at Station 12+222 (Talbotville Bypass Eastbound)

Borehole No. Sign 5 was advanced for the overhead sign at Station 12+222 along Talbotville Bypass
eastbound. Borehole CNR-EMB9 was also advanced approximately 20 m east of this overhead sign.

A summary of subsurface conditions encountered in the boreholes and the laboratory test results are

provided below in Table 5.6.

Table 5.6: Summary of Subsurface Soil Conditions at BH No. Sign 5 & CNR-EMB 09.

o Depth (m) Elevation (m) Range of SPT Range of Su Laboratory
o -
< . N-values from Field Test Results
Soil Type From To From To
S yp (Compactness/ Tests
@ Consistency) (kPa)
Topsoil 0 0.2 240.1 239.9 N/A N/A N/A
0.2 2.6 239.9 237.5 110<Supp<241 | w=16% to 23%
CLAYEY SILT 3-10 W= 32%
TILL
) (Firm to Stiff) Wp =17%
S Pl =15%
2
g Laboratory
T results on
m Figure Nos. D1
& D2
Silty Sand 2.6 3.7 237.5 236.4 25 &35 N/A w=15%
(Compact to
dense)
. 14
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Q@ Depth (m) Elevation (m) Range of SPT Range of Su Laboratory
° -
< . N-values from Field Test Results
Soil T From To From To
S ol lype (Compactness/ Tests
m Consistency) (kPa)
Laboratory
results on
Figure No. D3
CLAYEY SILT | 3.7 8.2 236.4 231.8 13-20 110<Supp<241 | w=13% to 17%
TILL (Stiff to Very
Stiff) Laboratory
results on
Figure Nos. D1
& D2
Topsoil 0 0.2 237.9 237.7 N/A N/A W-41.9%
CLAYEY SILT | 0.2 14.8 237.7 2249 14-34 190<Supp<241
TILL (Stiff to Hard) w=12 to 16%
W= 31-32%
Wp=16%
PI = 15-16%
o Laboratory
o
g results on
w Figure Nos. D1
< & D2
© | CLAYEY SILT | 14.8 | 15.9 224.9 223.9 17 N/A w=17%
(Very Stiff) W= 28%
Wp=14%
PI =14%
Laboratory
results on
Figure Nos. D1
& D2
Notes:

Supp = Undrained Shear Strength interpreted from pocket penetrometer tests, supplementary information only

The laboratory test results are also illustrated on the borehole records in Appendix D.

5.2.7 Overhead Sign at Station 13+255 (Talbotville Bypass Westbound)

Borehole No. Sign 6 was advanced for the overhead sign at Station 13+255 along Talbotville Bypass
westbound. This overhead sign was moved approximately 10 m to the east following completion of the
field work.

A summary of subsurface conditions encountered in the borehole and the laboratory test results are
provided below in Table 5.7.
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Table 5.7: Summary of Subsurface Soil Conditions at BH No. Sign 6.

Depth (m) Elevation (m) Range of Su Laboratory Test
% Range of SPT from Field Results
< . From | To From To N-values
o Soil Type Tests
] (Compactness/ (kPa)
o Consistency)
FILL: SILTY
SAND with 0 0.3 237.5 237.2 N/A N/A N/A
Gravel
©
5 160<Supp<241 w=13% to 16%
® | CLAYEY SILT W= 24% & 29%
2 | T 11-23 Wp=13% &15%
I 03 | 82 237.2 229.3 (Stiff to Very PI=11% & 14%
Stiff) Laboratory
results on Figure
Nos. D1 & D2
Notes:

Supp = Undrained Shear Strength interpreted from pocket penetrometer tests, supplementary information only

The laboratory test results are also illustrated on the borehole records in Appendix D.

5.2.8 Overhead Sign at Station 13+760 (Talbotville Bypass Westbound)

Borehole No. Sign 8 was advanced for the overhead sign at Station 13+760 along Talbotville Bypass
westbound. This overhead sign was moved approximately 60 m to the east following completion of the

field work.

A summary of subsurface conditions encountered in the borehole and the laboratory test results are
provided below in Table 5.8.

Table 5.8: Summary of Subsurface Soil Conditions at BH No. Sign 8.

Depth (m Elevation (m -
% pth (m) (m) Range (I)f SPTN Range of Su
= Soil Type values from Field Laboratory Test
g yp From To From To (Compactness/ Tests Results
o Consistency) (kPa)
FILL:
SANDY 5
SILT to 0 0.8 200.9 2001 (Loose) N/A w=28%
SILTY
SAND
- w=15%-18%
.UQJ’ wW=31%
. Wp=15%
2 | CLAYEY 10-22 160<Supp<241 PI = 16%
0.8 55 200.1 195.4 . . PP
% SILT TILL (Stiff to very stiff) Laboratory results
on Figure Nos. D1
& D2
SAND with 11 &22 w=18% to 22%
SILT 55 6.8 1954 194 .1 (Compact) N/A
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Depth (m Elevation (m
2 pth (m) vation (m) Range <I>f SPTN- | Range of Su
£ Soil Type values from Field Laboratory Test
g yp From To From To (Compactness/ Tests Results
@ Consistency) (kPa)
Laboratory results
on Figure No. D3
CLAYEY 24 Supp=190
6.8 7.5 194 .1 193.4 . PP =
SILT TILL (Very stiff) w=15%
SILTY 32
7.5 8.2 193.4 192.7 N/A =
SAND (Dense) w=16%
Notes:

Supp = Undrained Shear Strength interpreted from pocket penetrometer tests, supplementary information only

The laboratory test results are also illustrated on the borehole records in Appendix D.

5.3

BEDROCK

Bedrock was not encountered to the termination depth of the boreholes.

54

GROUNDWATER CONDITIONS

The summary of groundwater conditions measured in the boreholes during/upon completion of drilling is
provided below in Table 5.9.

Table 5.9: Summary of Groundwater Conditions in Boreholes Advanced for the
Overhead Signs

Measured Groundwater
during/upon Completion of
Pg:gt?:ﬁd Location Borehole g pDriIIing P Comments
Depth (m) Elevation (m)

16 + 030 Sign 11 Dry Dry Color change at a depth of 3.8 m
Highway 4 Sign 1 Dry Dry Color change at a depth of 4.6 m

15 + 570 | Southbound .
SWMP1-BH1 Dry Dry Color change at a depth of 1.5 m
11 +197 Talbotville Sign 4 Dry Dry Color change at a depth of 2.3 m

Bypass Sign 5 7.0 233.1 -
12 +222

Eastbound CNR-EMB9 Dry Dry Color change at a depth of 3.0 m
13 + 760 Sign 8 55 195.4 Color change at a depth of 3.0 m
13 + 255 Sign 6 Dry Dry Color change at a depth of 2.3 m
. DCC1 Dry Dry Color change at a depth of 3.0 m
10 +750 Tg';’;;‘é'!e DCC2 2.1 2353 Color change at a depth of 3.0 m
Westbound DCC3 Dry Dry Color change at a depth of 2.3 m
Sign 2 Dry Dry Color change at a depth of 2.3 m
10 + 250 Sign 3 Dry Dry Color change at a depth of 2.3 m
SWMP1-BH3 Dry Dry Color change at a depth of 2.2 m
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Groundwater levels at the site will be subject to fluctuations due to seasonal changes, snowmelt, and
precipitation events. The water levels should be expected to be higher during the spring season and
during and following periods of heavy precipitation or snow melt.

5.5 CHEMICAL ANALYSIS

Eight (8) soil samples were forwarded to AGAT Laboratories to be tested for pH, soluble sulphate
content, chloride content, electrical conductivity, resistivity, and redox potential. The test results are
provided in Table 5.10 below.

Table 5.10: Results of Chemical Analysis

Pg:gt?:zd Location Borehole Sa':n:) r->le D?:]t)h pH C(I:;lrge sm';l;ga)te I(Qgrs‘::t_'(\:’r'rt])),
16 +030 | Highway 4 | Sign 11 SS5 3.3 7.35 1490 40 418
15 + 570 | Southbound |  Sign 1 SS2 0.76 8.56 602 49 187
11+ 197 | Talbotville Sign 4 SS2 0.76 8.52 957 68 4830

Bypass
124222 | £ i ound Sign 5 SS2 0.76 8.09 6 65 4780
13 + 760 Sign 8 SS3 1.52 8.29 61 9 4460
13+ 255 | Talbotville Sign 6 SS2 0.76 8.15 380 13 1560
10 +750 Bypass DCC2 SS3 1.52 8.40 17 24 5430
10+ 250 Westbound | sjgn 2 SS3 1.52 8.62 8 14 5810
Sign 3 SS2 0.76 8.75 21 26 5920

6.0 MISCELLANEOUS

The field work was carried out under the supervision of Harpreet Singh, EIT, Alireza Ghadamgahi, EIT,
Muhammed Cuned, Geotechnical Technician, Taylor Koson, Field Supervisor, Kirby Lales, EIT and
Akshat Shukla, EIT under the direction of Gwangha Roh, P. Eng., Ph.D.

Utility locates were arranged by Stantec staff prior to initiation of drilling.

The drilling equipment was supplied and operated by DBW Drilling based in North York, Ontario, and
London Soil, London, Ontario.

The borehole locations and elevations were surveyed by Stantec’s Geomatics division based in London.
Geotechnical laboratory testing was carried out at Stantec’s laboratory in Markham, Ontario.

This report was prepared by Harpreet Singh, EIT and Roshan Rashed, P.Eng., and reviewed by
Gwangha Roh, P. Eng., Ph.D., and Raymond Haché, M.Sc., P.Eng., Designated Principal MTO
Foundation Contact.
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7.0 CLOSURE

A subsurface investigation is a limited sampling of a site. The subsurface conditions described herein are
based on information obtained at the specific borehole locations. Should any conditions at the site be
encountered which differ from those at the borehole locations, we request that we be notified immediately
to assess the additional information.

Respectfully Submitted,

STANTEC CONSULTING LTD.

Harpreet Sing, EIT
Geotechnical Engineer-in-Training

Roshan Rashed, P.Eng.
Geotechnical Engineer

G.H. ROH
100148471

4 2025/04/0 é‘g

Gwangha Roh, P. Eng., Ph.D.
Senior Geotechnical Enigneer

- 7 F o
oSt )
EWI[ b ) A J.6.A.R HACHE

17713504

4, 2025/04/02 o

& o
%
Wee oF ON

Raymond Haché, M.Sc., P. Eng.
MTO Designated Principal Foundation Contact

\\ca0218-ppfss01\work_group2\01216\promotion\2023\165001308 mto rfp 3022e0014\project\geotechnical_investigation\_reports\bypass
ohs\final\165001308_ohs_fidr_bypass-signs_20250402.docx
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FOUNDATION INVESTIGATION AND DESIGN REPORT
For
G.W.P. 3042-22-00
Overhead Signs

Highway 4 widening from Clinton Line to New Talbotville Bypass and New
Talbotville Bypass from Highway 4 to Highway 3 at Ron McNeil Line
West Region, Township of Southwold, County of Elgin, Ontario

8.0 DISCUSSIONS AND ENGINEERING RECOMMENDATIONS

8.1 PROJECT DESCRIPTION AND BACKGROUND
8.1.1 Scope Purpose and Description

This project involves preliminary and detailed design of the Highway 4 widening from Clinton Line to the
new Talbotville Bypass and new Talbotville Bypass from Highway 4 to Highway 3 at Ron McNeil Line
(GWP 3042-22-00), and the Highway 3 widening from Ron McNeil Line to Centennial Avenue

(GWP 3041-22-00).

This foundation investigation and design report has been prepared specifically for the proposed new
overhead signs. Other project foundations engineering components are reported under separate covers.

8.2 OVERHEAD SIGN FOUNDATION DESIGN
8.2.1 Overview

The project includes a total of eight (8) overhead signs. Table 8.1 summarizes the location and support
type for each of the proposed signs with reference to the borehole(s) advanced at the respective sign
location. As referenced in a preceding section, changes were made to the location of some of the
overhead signs through the design process. Where applicable, the changes have also been included in
the table.

Table 8.1: Proposed Sign Details

Pg:gt?::d Anticipated Structure Type Borehole ID Comments
Highway 4 Southbound
16+030 Overhead Sign BH SIGN 11 -
. BH SIGN 1
15+570 Overhead Sign SWMP1-BH1 -
Talbotville Bypass Eastbound
114197 Cantilever BH SIGN 4 -
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Proposed .
Station Anticipated Structure Type Borehole ID Comments
BH SIGN 5 Moved approximately 15 m east of the
12+222 Overhead Sign CNR-EMB9BH preliminary design location after

completion of foundation investigation.

Talbotville Bypass Westbound

Moved approximately 60 m east of the
13+760 Cantilever BH SIGN 8 preliminary design location after
completion of foundation investigation.

Moved approximately 10 m east of the
13+255 Overhead Sign BH SIGN 6 preliminary design location after
completion of foundation investigation.

BH DCCT Added followi leti f th
. ed following completion of the
10+725 Overhead Sign BH DCC2 foundationginves%gation.
BH DCC3
BH SIGN 2 Moved approximately 50 m east of the
10+250 Overhead Sign BH SIGN 3 preliminary design location after

SWMP1-BH3 completion of foundation investigation

8.2.2 Frost Penetration

In accordance with OPSD 3090.101, the design frost penetration depth for foundations, f, can be taken as
1.2 m. This depth should be considered in the design of the overhead sign supports.

8.2.3 Design Parameters

The recommended design parameters for the proposed overhead sign foundations are provided in Table
E-1, Foundation Design Parameters for Overhead Signs, included in Appendix E of this report.

To estimate the horizontal subgrade modulus, ks, along the length of the caisson or pile, the following
equations may be used.

For cohesionless materials:
kS = Tlh .

Where

nh is the coefficient of horizontal subgrade reaction provided in Table E-1.
z is the depth below ground surface in meters
b is the pile width in meters

For cohesive materials:

67 S
ks = b“

Where

Su is the soil shear strength provided in the Table E-1.
b is the pile width in meters
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The “degree of site and prediction model understanding” may be considered as “Typical Understanding”
as per Section 6.5 of the Commentary on CSA S6-19, Canadian Highway Bridge Design Code (CHBDC),
(S6.1-19).

8.2.4 Passive Lateral Earth Pressure

The unfactored passive lateral earth pressure, Pp (kPa), may be calculated using the following equations:

B, = kyyz Above the groundwater table
B, =k,(yz, + v'(z — zy)) Below the groundwater table
Where:
Kp is the passive earth pressure coefficient;
y is the total unit weight (kN/m®);
y' is the effective unit weight below the groundwater level (kN/m3);
z is the depth below the ground surface (m); and
Zy is the depth to the groundwater level (m).

The passive resistance should be neglected within the frost penetration depth, which is 1.2 m below
ground surface.

A resistance factor of 0.5 should be applied to the calculated lateral resistance in order to obtain the
factored lateral geotechnical resistance at Ultimate Limit States (ULS).

Sloping Ground

For a sloping ground condition, the coefficient of passive earth pressure (Kp) may be calculated using the
following equation.

cos @ + (cos?6 — cos?P)0S
Ky = cos 2 2)05
cos@ — (cos?0 — cos?d)0

Where:
Kp is the passive earth pressure coefficient;
o] is the angle of internal friction (degrees); and
0 is the critical cross slope within a radius of 4.5 ft around the shaft (degrees)

8.2.5 Caisson Foundation for Overhead Signs

Foundations for sign supports should be designed in accordance with the requirements in MTO’s Sign
Support Manual (MTO, 2019). The Sign Support Manual includes standard foundation designs for each
sign type as follows:

e Cantilever Static Sign Supports, Section 3 and Standard Drawings SS118-3, SS118-4 and SS118-5.
e Tri-Chord Static Sign Supports, Section 4 and Standard Drawings SS118-3, SS118-4 and SS118-5.
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According to the MTO Sign Support Manual, the standard foundations for cantilever or tri-chord signs
consist of caisson foundations with lengths ranging from 5.0 m to 7.5 m below the frost depth and
diameters ranging from 1.2 m to 1.5 depending on the Type and class.

The standard foundation design provided in the Sign Support Manual does not apply to sites where the
bedrock is at or near the surface, the footings will be located in rockfill, or where exceptionally soft/loose
soils are present within the foundations zone. These conditions were not encountered in the boreholes
advanced at the sign locations.

The standard sign foundation designs presented in the MTO Sign Support Manual have been developed
based on the minimum soil conditions as outlined below:

e Case 1 (Cohesionless Soils): Competent soils of uniform composition with a minimum internal friction
angle of 28 degrees within the upper 2/3 of the caisson below the frost zone and 30 degrees within
the lower third of the caisson below the frost zone.

o Case 2 (Cohesive Soils): Clay soil with a minimum undrained shear strength of 25 kPa within the
upper 2/3 of the caisson below the frost zone and a minimum undrained shear strength of 50 kPa
within the lower third of the caisson below the frost zone.

A site-specific sign support foundation design is required for signs where the soil conditions do not meet
the minimum requirements outlined above. The soil conditions encountered in the boreholes advanced at
the locations of the proposed sign locations should be compared to the standard design requirements
outlined above to determine whether a standard or site-specific design is required at each foundation
location. A site-specific sign support foundation design may also be carried out by the structural engineer
to optimize the standard foundation design using the design soil parameters provided in Table E.1
included in Appendix E. The subsurface stratigraphy encountered in the boreholes advanced for the
overhead signs was relatively uniform and consisted of stiff to very stiff cohesive soils. In this respect, the
standard case 2 referenced above is anticipated to be applicable to most overhead signs, with the
exceptions of those locations where cohesionless materials were encountered below frost depth. These
locations are as follows:

e Borehole Sign 5: compact to dense silty sand was encountered from 2.6 m to 3.7 m below grade
e Borehole Sign 8: compact sand with silt was encountered from 5.5 m to 6.8 m below grade and dense
silty sand was encountered from 7.5 m to 8.2 m below grade

Table E.1 in Appendix E identifies the overhead signs where the subsurface conditions meet MTO
standard design criteria indicated above.

For the signs that will be founded within the embankment side slopes, the coefficient of lateral earth
pressure adjusted for a 2H:1V slope (kp2:1) provided in Table E.1 in Appendix E should be used in design
to account for the reductions in the passive resistance due to sloping ground conditions. Consideration
can also be given to the use of an RSS wall or large diameter CSP to protect the sign foundation
elements located within the embankment side slopes.
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For the signs that will be located within the proposed new embankment, sign supports design should be
done with consideration of new fill material properties. In general, an internal friction angle higher than 30
degrees can be expected for the compacted granular embankment fill materials. Typical embankment
cross sections along Highway 4 and Talbotville Bypass are included in Appendix F for reference.

8.3 CEMENT TYPE AND CORROSION PROTECTION

The results of the analytical tests on samples of the native soils are presented in Section 5.0 and
Appendix D.

As per the MTO Structural Manual (2021) section 2.8.5, concrete is considered subject to sulphate attack
when

o Water-soluble sulphate (SOa) content of the adjacent soil is equal to or greater than 0.10%; or,
e Sulphate (SO4) in groundwater is equal to or greater than 150 mg/L.

When concrete is identified as subject to sulphate attack, the concrete shall be resistant to sulphate
attack. Based on the test results, concrete will not be subject to sulphate attack for this culvert
replacement site (water-soluble sulphate in soil samples <0.10% which is equivalent to 1000ug/g).

The analytical test results were also compared to Table 7.2 of the U.S. Federal Highway Administration
Publication No. FHWA-NHI-14-007 (2015) Criteria for Assessing Ground Corrosion Potential for the
potential attack on buried steel. The results are provided below in Table 8.2.

Table 8.2: Results of Corrosion Potential Assessment (FHWA-NHI-14-007)

Station Borehole No Sample No. Dt(e'?‘t)h Corrosion Potential
Highway 4 Southbound
16+030 Sign 11 SS5 3.3 Aggressive
15+570 Sign 1 SS2 0.76 Aggressive
Talbotville Bypass Eastbound
114197 Sign 4 SS2 0.76 Aggressive
12+222 Sign 5 SS2 0.76 Non- Aggressive
Talbotville Bypass Westbound
13+760 Sign 8 SS3 1.52 Non- Aggressive
13+255 Sign 6 SS2 0.76 Aggressive
10+725 DCC2 SS3 1.52 Non- Aggressive
Sign 2 SS3 1.52 Non- Aggressive
10+250
Sign 3 SS2 0.76 Non- Aggressive

Based on the results of the samples tests consideration should be given by the designer to designing for
a “C” type exposure class as defined by CSA A23.1 Table 1.
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It should be noted that the final selection of exposure class and corrosion mitigation measures should be
a decision of the design engineer who takes into account all design considerations including CSA A23.1
Section 4.1.1 durability requirements.

8.4 CONSTRUCTION CONSIDERATIONS

Construction of the sign support foundations should be in accordance with OPSS.PROV 915
(Construction Specifications for Sign Support Structures) and OPSS.PROV 903 (Construction
Specifications for Deep Foundations).

The soils encountered in the boreholes advanced at the locations of the overhead signs consisted
predominantly of cohesive soils ranging from clayey silt to clay. Cohesionless fill soils comprising silty
sand with gravel and localized native silty sand to sand with silt soils were encountered in some of the
boreholes at shallow depths (i.e., boreholes Sign 1, Sign 5, Sign 6, Sign 8 and Sign 11). Groundwater is
also anticipated to be encountered within the anticipated installation depths of the sign foundations at
several borehole locations. Where wet, the cohesionless soils are expected to run or flow into the holes
drilled for the sign support foundations, a provision should be included for the use of temporary liners
and/or drilling fluids to reduce the potential for sidewall instability and ground loss during drilling/concrete
placement. The use of tremie methods for placement of concrete should be considered where the
foundations extend below groundwater level.

Cobbles and boulders were not encountered in the boreholes but may be present in the till soils
encountered in the boreholes. In this respect, the construction equipment and procedures used must be
suitable for penetrating and/or removing cobbles and boulders (if encountered) during drilling of the holes
for the foundations of overhead sign supports.

9.0 SPECIFICATIONS

The following specifications are referenced in this report:

Table 9.1: Specifications Referenced in Report

Document Title

OPSD 3090.101 Foundation Frost Depths for Southern Ontario

OPSS.PROV 903 Construction Specifications for Deep Foundations

OPSS.PROV 915 Construction Specifications for Sign Support Structures
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11.0 CLOSURE

A soil investigation is a limited sampling of a site. The conclusions given herein are based on information
gathered at the specific borehole locations. Should any conditions at the site be encountered which differ
from those at the borehole locations, we request that we be notified immediately in order to assess the
additional information and its effects on the above recommendations.

We trust the information presented herein meets your present requirements. Should you have any
questions or require additional information, please do not hesitate to contact us.

This report was prepared by Roshan Rashed, P.Eng., and reviewed by Gwangha Roh, P. Eng., Ph.D.,
and Raymond Haché, M.Sc., P.Eng., Designated Principal MTO Foundation Contact.

Respectfully submitted,

STANTEC CONSULTING LTD.
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A.1 DRAWING NOS. 1 TO 7 - BOREHOLE LOCATION PLAN
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FORM c::»:;:»-mw.m (REV. 1969 OFFEICE %mm“ SO EXPLORATION .

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No.8 FOUNDATION SECTION

V. - . ' 5 e
JOB  7i=-11C68 _  LOCATION (Co-ued'es 557, GBE M. 339, .33. E. . ORGINaTED BY  PLP.
WP [G=63-05 & 06 BORING DATE July 26, %71 . .. COMPLED BY _
DATUM  Gsodebic . BOREMOLE TYPE Continuecus “light Auger. | . CHECKED BY _

SO PROFILE - SAMPLES |

o v s P ot i v
P O IR w B
fy ! = o %f;)
- % D21 REMARKS
-y wy % o

w FELD VANE
I

W o AR WANE
4000 10
{

i i H
t

PO FROR SA 51 CL

7ER, 0 Ground level, g

Mevev 2ilt, some

TR0
gand trace of

gravel.

t e}
!
1
E g i
A SR N B
L Qpife o R T ) nl | © '
L Reiff to hard. B | |
; p : ’ :
H N i
| 515526
! i i f
E ‘ !
| ¥ E ! - S S 9 11, e o
. s | . § !
’ : ; f :
’ : : ;
N i i .
Ha ; °
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e | i
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i 1 H i
o : ; % % g i
g '2 § f | ; %
; i ; ! ! i .
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p " r:i ‘f"} 5"/ . 5 Bf'{’ n 7‘)4‘0 ) T———— .;)_ ............................................. i . Vf s 1 1 % B R IR Ry : . '
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: i | : ! x
; Z‘ : ? : 5 ‘ :
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, : | | |
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FORM OB~MT~252
REVISED JUL.IQGG

PLASTICITY {MNDEX - Per Cent

60

50

40

30

20

) / /
i
c \‘\
B
o ™ Ceceno
yd BH Mo | MPLE L syupor
" . 2 A
Km@
e35e2 / 3 -
A0 b = Y : -
NAIINNN ') A
™ 7 ,,
M1 o1
ML T L8 .
10 20 20 40 50 60 80 %0 160

LIQUID LIMIT ~ Par Cent

DEPARTHINT OF RIGHWAYSE
MATERIALS and
TESTING
DIVISION

PLASTICITY CHART
CLAYEY SILT, SOME SAND, TRACE OF GRAVEL

e Mo, 89-69-058&06

JOBNe. 71-11068

e NO Y




FORM  OD- MT - :
REV. AUG. 1971 . .

UNIFIED 50iL CLASSIFICATION SYSTEM

CLAY & SUT SAND GRAVEL
Fine | Medium | Coarse Fine i Coarse
100 DEPARTMENT SIEVE DESIGNATION 270 200 140 100 6050 40 30 20 % 108 s B % 2‘/’2"3:)
gy ST 5 i R O e | e
90 '«WM.;;,-?:“‘J’? ‘.uvu. || M...m--u-‘ lo
b 1 ,/."‘ t L =]
- “ m”f':'m ’ T i ™
: e 111 1
80 // /,/.’-" > .J(; 20
R vABR < | |
WA A
70 ALt v di 30
AW A~
> % 7
60 AL // w,’.’/" 40
o /f . 4 1 a
4 /11 ///f/ z
g 50 /" e <
At SLeT 2 50 W
. A A1 LEGEND
s /.1 B.H  ISAmMPLE s
é 40 ‘// MO NO SYMBOL 50 é
o 4 ] 12 |-e-e Cesveansean i
30 2 4 vo
, 3 9 e e
20 | 5 14 —— .
8 6 — e —
10 “ 90
. |
[T I ] [ 11 T 17T R I IR R
g g § 338 - s o 2w o1 05 0 2 3 & S 10 20 30 40 50407
' " GRAIN SIZE IN MILLIMETERS
DEPARTMENT ’ _ _
TRANSPORTATION ANID COMMUNICATIONS GRAIN SIZE DISTRIBUTION WP No. 89-69-05806
AR : JoB No. 71-11068
?g DESIGN  SERVICES CLAYEY SILT, SOME SAND, TRACE OF GRAVEL
oo BRANCH . FIG. N2 2
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CFFICE REPORT .SOIL EXPLORATION

MiNI

DESIGN SERVICES BRANCH

JOB___71-11068

W.p._ B89.69-05/06

LOCATION

w OF TRANSPORTATION AND COMMUNIC‘ONSMGNTAR!O

RECORD OF BOREHOLE N2 11

Co-ords, 558,021 N3 339,073 E.

BORING DATE

DATUM Geodetic

Yov. 7, 1973

BOREHOLE TYPE Cont. Flight Auger

FOUNDATIONS OFFICE

ORIGINATED 8y _LJH
COMPILED BY LJE .
A

CHECKED BY -7~

| : AMP DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT womeWy
SOIL_PROFILE SAM LES._ W |BLOWS/ §QOT e [ PLASTIC LIMIT e | 2
5] « gl = 20 L0 00 °Q 100 JWATER CONTENT—w | 2 &
ELEV o b w oy »  JSHEAR STRENGTH P.S.F Wp w wy @ w § REMARKS
SEpTH DESCRIPTION 12| > [ 8] = |ouvconmne  + D vaNE e
21" g @ | e QuicK TRIAXIAL X (AB VANE | WATER CONTENT %{ ¥
787.5 Ground Level n =R p.C EIGR SA S1.CL.
s
0.0] clayey silt, some /
sand, trace of grave!/ 1 {55 1 20
/ > 185 119
Very Stiff / 780 ,\;
/ e,
Hard ,// 3 185 | 26 T
770
==
771.0 AL 158 35

16,5] BEnd of Boreshole

770

20
1545 % STRAIN AT FAILURE
10



wu ik

*E M!NIS& OF TRANSPORTATION AND COMMUN!C‘ONS*ONTARIO
et DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 12

. WP, 89-69-05,/06 BORING DATE  Nov. 8, 1973 COMPILED BY_ B7%
DATUM __ Ceodetic BOREHOLE TYPE Cont. Flight Auger CHECKED BY'\;.},.&_;;?’_/_.‘-
SOIL PROFILE - AMP DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT cmcy
Oit_PRO > LES.__ W IBLOWS/ FOOT PLASTIC LIMIT e | 2
6] « 81 ¢ N e WATER CONTENT—W | = &
ELEV = wwo v FSHEAR STRENGTH P.S.F wp w Wy ®© ui | REMARKS
SEPTE DESCRIPTION Sl 2] > | 2] 5 |o unconened  « RO vaNE a
2" g W |e quick TRIAXIAL  x LA8 vANE | WATER CONTENT %f ¥
768.2 | Ground Level m = P.C FIGR.SAS1.CL
0.0 4
Clayey silt, some sanfl
yey silt, ? s
traces of gravel. ENIEEGN
mZ 780
v 5 H
ery Stiff to Hard ? 55
Hole Dry
70.7 // L lss (18 -
16.5| End of Borehole 770

QFFICE RE?QRi. SOl EXPLORATION

20
15 %—5 Y STRAIN AT FAILURE -
1



MIN!S‘ OF TRANSPORTATION AND COMMUNIC“ONS*ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS COFFICE

RECORD OF BOREHOLE N€ 13

s ¥

'

OFFICE REPQR!‘. SOIL EXPLORATION

Jop__11-11068 LOCATION Co-ords. 558,208 N; 339,L05 E. ORIGINATED By L7H
WP, B89.69-05/06 BORING DATE _ Hov. 7, 1973 COMPILED BY LJH
DATUM __ Geodetic BOREMOLE TYPE Cont, Flipht Auger CHECKED BY Juis
SQIL PROFILE - SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT Wy
i w IsLows/ FOOT PLASTIC LIMIT cWp i Fon
o « °8 . |WATER CONTENT_w | 23
ELEV g Bpw ] o JSHEAR STRENGTH P.3F, Wp w hd? o i | REMARKS
. | e |
5EPTH DESCRIPTION 512 = | 2] » |o unconmneo + FIELD VANE o
el 21" 1 Z] @ lequick TRiaxial  x 1AB vaNE | WATER CONTENT %[ ¥
789.0] Ground Level © =) » P.C FIGR SA SI CL.
0.0 Crayey silt, some. 7
sand, traces of / L.jss 111
gravel. / ? 155 110
? 780 |
Stiff to Hard / 3 188 | 20 76.5
772.5 // L 185 138
185 End of Borehole
. 770

20
1595 % STRAIN AT FAILURE
10
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it

QFFICE REPORT .SOIE EXPLORATION

MINIS OF TRANSPORTATION AND COMMUNIC

DESIGN SERVICES BRANCH

JOB

71-11068

WP, B89-£9-08/06

LOCATION

Co-ords, 558,263 W; 339,337 E.

‘NS-—- ONTARIO
FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 14

ORIGINATED By LJH

BORING DATE

Nov.

8, 1973

compiLep sy _LJE

paTUM__ Geodetic BOREHOLE Typg Cont. Flight Auger CHECKED BY 1220
’ DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT u——wWL
SOIL PROFILE SAMPLES,_ w  JaLows/ Fo0T PLASTIC LIMIT —Wp ]
ol o 81 & s et WATER CONTENTW | = &
ELEV Zlw|w | €| » [SHEAR STRENGTH P.SF. We w Wi | @& | REMARKS
BEFTH DESCRIPTION HPE 1 > | €] = o UNCONRINED + FIELD VANE .
E . 121 = | 2] = |equck tRiaxat x Las vane | WATER CONTENT %] Y
789 .4 fround Level v = P.CFIGR SA S1.CL.
0.0 Ciayey silt, some //
T 18519
sand, traces of
gravel. % 2 188 | 23
/ 780
Very Stiff to Hard / 3 S5 | 30
/ Hole Dry
172.9 / L |83 | 52
16,5| End of Borehole
770

20
150-5 % STRAIN AT FAWURE
10



¥

rid

OFFICE REP.OR?‘ SOIL EXPLORATION

MINI

DESIGN SERVICES BRANCH

8{ OF TRANSPORTATION AND COMMUNI(‘ONS“ONTAR!O

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 15
JOB__ 71-11068 LOCATION Cowords, 558,286 Ny 339,L00 E. ORIGINATED BY by
W.P._ B9w.69.05/06 BORING DATE November 7, 1973 COMPILED BY_ LJH. |
DATUM___ Teodetic BOREHOLE TYPE Cont. Flight Auger CHECKED BY L7 ..
SOIL PROFILE - SAMPLES DYNAMIC PENETRATION RESISTANGE JLIQUID LIMIT ——eeWy
- w IBLows/ FOOT . PLASTIC UMIT e | =
51 o 8] g 30 kO 60 60 100 JWATER CONTENT.W | = v
ELEV Efw | w &} » [SHEAR STRENGTH P.S.F. Wy W w, 25| REMARKS
5%”}"5??3 DESCRIPTION w1zl >0 = JO UNCONRINED + FIELD VANE o
1217 |21 & |eouick TRiaxiAL  x 1aB vane | WATER CONTENT %]
789.3 | Ground Level @ 0 p.C.EIGR.SASI.CL
0.0 Clayey silt, some // \
I
sand, traces of
gravel. / 2158 Lo \
/ 3 1885 1oL -g .
™\
5 L1388 .27
Very Stiff to Hard ;}’ M
772.8 / BT ESTon Hole Dry
16.5| End of Borehole
770

20
1$0-5 % STRAIN AT FANLURE
10
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

MEMORANDUM H61=TEE)
N e
} ‘P Mr. A. P. Watt, (2) Fraom: Foundations Office,
Regional Structural Planning Eng., Design Services Branch,
Southwestern Region, West Bldg., Downsview.
London, Ontario.
ATTENTION: DaTe: August 13, 1973.
OUuR FILE ReF. IN REPLY TD AUGZ 8 1’7’
SuBJECT:
40T 14--35
FOUNDATION INVESTIGATION REPORT
For GEQCRES No.

Proposed Crossing at St. Thomas
Expressway and County Road #52

Twp. of Southwold, Co. of Elgin
District #2 (London)

W.0. 73-11021 ~--  W.P. 89-69-0f

Attached we are forwarding to you our detailed

foundation investigation report on the subsoil conditions

existing at the above-mentioned site.

We believe that the factual data and recommendations

contained therein will prove adequate for your design
Should additional information be required,

requirements.

please do not hesitate to contact our Office.

AGS/ao . Stermac,
Attch, PRINCIPAL FCUNDATIONS ENGINEER.
c.c. E. J. Orr

B. R. Davis

A. Rutka

A, Wittenberg
L. E. Walker
B. J. Giroux
J. R. Roy

G. A. Wrong

B. A. Singh /
Foundations Files

Documents



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N@ 1

FOUNDATIONS OFFICE

OFFICE REPOR‘J SOl EXPLORATION

JOB 73-11021 LOCATION Co-ords. 15,556,62h4 N; 1,340,915 E. ORIGINATED py _LJH
W.P. 89-69-0 BORING DATE  May 18, 1973 COMPILED BY LIH
DATUM__ Geodetic BOREHOLE TYPg Hollow Stem Auper & Cone CHECKED BY 177 .
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ———W,
= W OIBLOWS / FOOT o—— e { PLASTIC LIMIT ——Wp Ft
51 o 9] = 20 WO 60 B0 100 | WATER CONTENT_w ga
ELEV : & w w €L b SHEAR STRENGTH P.S.F. Wp w b} mE REMARKS
DET“_'l DESCRIPTION 12| > 1 ¢ = | © UNCONFINED + FIELD VANE o
@l 21" g W e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %| ¥
777.7| Ground Level @ @ “ 10 20 30 |pc.rlorsA.sicL.
0.0
_Brown | 1 [ 85| 27 ] o |F—F— 013 k7 ko
Grey 770
2 1988 | 27
31851 36
Clayey silt to silty 760
clay, some sand, L | 88| 33 o i | L 15 L8 33
traces of gravel, '
o .58 [ 33]
Occasional thin seams 750
or pockets of silt. | El 5 [ 13
s o :
Very Stiff to Hard e e R
l 8 [ 83} 31
Q 83 30].
| 730
ilO S5 | L0 o} i
111 [ sS[ 26 Hole Dry
| 72
716.2 I ss] 2 oH - 119 L5 35
61.5( End of Borehole
71

20
180-5 % STRAIN AT FAILURE
10



777 .,

MINISTRY OF TRANSPORTATION AND COMMUNTCATIONS - ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 2

FOUNDATIONS OFFICE

JOB___73-11021 " LOCATION Cowords. 15,556,715 N3 1,340,955 E. ORIGINATED 8y 19E
W.P.__89-69-d] BORING DATE May 18, 1973 compiLep gy WH
DATUM __ Geodetic BOREHOLE TYPE Hollow Stem Auger & Cone CHECKED BY _[1C
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE |LIQUID LIMIT ————W,
= W lelOows/ FOOT PLASTIC LIMIT wel &

s gl = 20 40 60 B0 100 ) \WATER CONTENT—w 23
ELEV glwiw || & [SHEAR STRENGTH P.5.F. We w w | @& | REMARKS
BEPTH DESCRIPTION 2 A 2| > [o unconeweo + FIELD VANE o

el 2|7 & & | ouick TRIaxiAL  x 1aB vaNE | WATER CONTENT %}
717.8 Ground Level » @] 10 20 30 P.C.F.JGR.5A.51.CL.

Browm 1 385 31 E"
“Grey | 770

2 185 [26] { d—— 3 10 5h 33

1
- OFFICE REPORT. SOIL EXPLORATION

Clayey silt to silty 3185 27 T —t—— ]
clay, some sand, 760
traces of gravel. L. 1SS
Oceasional thin seams
5 1S5 [ 26 of i
or pockets of silt. 7%0 !
6_18s | 25
Very Stiff to Hard 7 185 1 36
7h0
B 5513 o 0 955 36
9 155 36
730
Hole Dry
126.3 10 | 85 [ 15
51.5| End of Borehole
720

20 '
549-5 % STRAIN AT FANURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—QONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 3

Co-ords. 15,556,767 N3 1,311,0L5 E

OFFICE REPOR. SCIL EXPLORATION

JOB 73-11021 LOCATION ORIGINATED By L.d.H.
W.P, 89~69—C§V BORING DATE May 22, 1973 compiED By L.J.H.
DATUM GEODETIC BOREHOLE TYPE HOLLOW STEM AUGER AND CONE CHECKED BY _i % ~
e
SOIL PROFILE- SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ————W,
= 4 IBLOWS/ FOOT PLASTIC LIMIT e Wp « =
ol o 8 g 20 hg 60 Bp 100 | WATER CONTENT_—_w = 5
ELEV. alw|w ] J [SHEAR STRENGTH P.SF. W w % | @5 | REMARKS
SERTH DESCRIPTION S22 (g 5 o unconanen + FIELD VANE ° ' o
o 3" S| & |e ouick TRIAXIAL  x LAB VANE | WATER CONTENT %]
779.3 | GROUND LEVEL - » al| v 10 20 30 P.C.FJGR.SA.51.CL
0.0
Brown I \ o i 2 31 53 32
— e — \"'-—-....__
Grey 77 I -
21 55| )8
Clayey silt to silty 51 55 33 | o { 118 47 34
clay, some sand, 760
LT 85] 2%
traces of gravel
51 S5115
75
6 S8 26 ol ;
occasional thin seams 71 851153
or pockets of silt, 7L
g 851726
Very Stiff to\Hard 91 551 20 to d 3 95632
734
10 8§ 19
11 518
72(
12 88) 27 © i
714
13] 58] 26
HOLE DRY .
. 700
697.8 1! s8] 30 n oY T | 3 32 Lo 25
81.5 | END OF BOREHOLE *
690

20
150-5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 4
JoB 73-11021 LOCATION Co-ords. 15,556,6L2N; 1,340,891E ORIGINATED By L-d-H.
W.P. 89-69-CF BORING DATE _May 22, 1973 COMPILED By L.J.H.
DATUM___GEODETIC BOREHOLE Typg CONE TEST CHECKED BY __£I/C
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT ——W,
= o |BLOWS/ FOOT s mama I PLASTIC LIMIT oo Wp | 2
6l o 8 g 20 Lo 60 80 100 | WATER CONTENT—w =3
ELEV Z|lw|w|&| » [SHEAR STRENGTH P.SF. wp w we | @& | reEmARKS
- [
SEPTH DESCRIPTION 2l 2] > | 2] 5 |o unconemen + FIELD VANE o
o 2" g & | e quick TRIAXIAL  x LAB VANE | WATER CONTENT %} ¥
777.3 | GROUND LEVEL 4 @ w P.C.F.|JGR.SA.51.CL.
0.0
770 \\..
"-—2-
'-hq.__-_
76!4-0 M""‘--.

OFFICE REPOR.J SO!IL EXPLORATION

13.0| END OF CONE TEST

760

20
15495 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
: RECORD OF BOREHOLE N9 5
Jos 73-11021 ) LOCATION  Co-ords. 1555669L.38N; 1340978.19E ORIGINATED By L-J.H.
WP 89-69-Cf BORING DATE _May 22, 1973 compiLep sy_L.J.H.
DATUM____ GEODETIC BOREHOLE TyPg CONE TEST CHECKED BY L7
$OIL PROFILE ‘ SAMPLES DYNAMIC PENETRATION RESISTANCE fLIQUID LIMIT ——W,
= 4 BLOWS/ FOOT mmmmmsmmao L [ PLASTIC LIMIT — Wy ey

ol « 81 & 29 Lo 60 80 100 |WATER CONTENT..wW | % &
ELEV lw|w | 2] & [SHEAR STRENGTH P.SF. w W W I 3F] remarks
l')'E"l;fﬁ DESCRIPTION 1 £ > *§ = | © UNCONFINED + FIELD VANE e
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71;.9 | END OF CONE TEST
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20
1540-5 % STRAIN AT FAILURE
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 6
JOB 73~11021 LOCATION Co-ords. 15556786.65N; 1341022.06E ORIGINATED gy 29 T
W.P. 89-69-Cf BORING DATE _May 18, 1973 COMPILED By LJ.H.
DATUM___GEODETIC BOREHOLE TYPE CONE TEST CHECKED BY 0"
SOIL PROFILE - SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ——W,
= 4 |BLows/FooT ——__ _IPLASTIC UMIT —wp| >
51 o gl z 20 Lo 60 B0 100 I'\WATER CONTENT_w | X &
ELEV glw|w | €| A [SHEAR STRENGIH P.SF. Wo  w Wi | @& | REMARKS
m DESCRIPTION 121 > g = | O UNCONFINED + FIELD VANE o
el 217 | B3] & |eouick TRiaxiaL  x 148 vaNE | WATER CONTENT %} ¥
779.) | GROUND LEVEL n =3 1r.C.FJGR.SA.S1.CL.

N

768.5 770 T —

OFFICE REP_om. SOIL EXPLORATION

10.9 | END OF CORE TEST

760

20
150-5 % STRAIN AT FAILURE
10
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MINISTRY OF TRANSPORTATION AND TOMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS T OFFICE
RECORD OF BOREHOLE N2 C1-1 '
o8 7311019 1ocanion Comcrds, 15,358,786 I 1,556,588 B, ORIGING ED BY o JaJi
= X! .
. wp  ©FH3-0L BORING DATE  June 4, 1973 CTOMPILED BY__ TJH
| paruny__Geodetic BOREHOLE Type Aurer & Cone Test CHECKED av....f,.},....
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Vi .
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20
159-5 % STRAIN AT FAILURE
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MINISTRY OF TRANSPCORTATION AND COMMUNICATIONS- ONTARIO

OFFICE REPORT ‘son EXPLORATION

DESIGN SERVICES BRANCH ‘OUNDS" DNS OFFICE
RECORD OF BOREHOLE N° C1-2
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Very stiff i A 135 |28
1%
5 4114973
M1 = | S5 2G Py L — {3 b}
1% 750 =
T45.5 M5 185126
31.5 End of Borehole
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FOUNDATION INVESTIGATION AND DESIGN REPORT - OVERHEAD SIGNS - HIGHWAY 4
WIDENING FROM CLINTON LINE TO NEW TALBOTVILLE BYPASS AND NEW TALBOTVILLE
BYPASS FROM HIGHWAY 4 TO HIGHWAY 3 AT RON MCNEIL LINE

Appendix C

C.1 SYMBOLS AND TERMS USED ON BOREHOLE RECORDS
C.2 BOREHOLE RECORDS

CA



SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS
SOIL DESCRIPTION

Terminology describing common soil genesis:

- vegetation, roots and moss with organic matter and topsoil typically forming a

Roofmat maftress at the ground surface
Topsoil - mixture of soil and humus capable of supporting vegetative growth
Peat - mixture of visible and invisible fragments of decayed organic matter
Till - unstratified glacial deposit which may range from clay fo boulders
Fill - material below the surface identified as placed by humans (excluding buried services)

Terminology describing soil structure:

Desiccated | - having visible signs of weathering by oxidization of clay minerals, shrinkage cracks, etc.
Fissured - having cracks, and hence a blocky structure
Varved - composed of regular alternating layers of silt and clay
Stratified - composed of alternating successions of different soil types, e.g. silt and sand
Layer - >75mm in thickness
Seam - 2mmto 75 mm in thickness
Parting - <2mmin thickness

Terminology describing soil types:

The classification of soil types are made on the basis of grain size and plasticity in accordance with the Unified
Soil Classification System (USCS) (ASTM D 2487 or D 2488) which excludes particles larger than 75 mm. For
particles larger than 75 mm, and for defining percent clay fraction in hydrometer results, definitions proposed by
Canadian Foundation Engineering Manual, 4th Edition are used. The USCS provides a group symbol (e.g. SM)
and group name (e.g. silty sand) for identification.

Terminology describing cobbles, boulders, and non-matrix materials (organic matter or debris):
Terminology describing materials outside the USCS, (e.g. particles larger than 75 mm, visible organic matter, and
construction debiris) is based upon the proportion of these materials present:

Trace, or occasional

Less than 10%

Some

10-20%

Frequent

>20%

Terminology describing compactness of cohesionless soils:
The standard terminology to describe cohesionless soils includes compactness (formerly "relative density"), as
determined by the Standard Penefration Test (SPT) N-Value - also known as N-Index. The SPT N-Value is described
further on page 3. A relationship between compactness condifion and N-Value is shown in the following fable.

Compactness Condition SPT N-Value
Very Loose <4
Loose 4-10
Compact 10-30
Dense 30-50
Very Dense >50

Terminology describing consistency of cohesive soils:
The standard terminology to describe cohesive soils includes the consistency, which is based on undrained shear
strength as measured by in situ vane tests, penetrometer tests, or unconfined compression tests. Consistency
may be crudely estimated from SPT N-Value based on the correlation shown in the following table (Terzaghi and
Peck, 1967). The correlation to SPT N-Value is used with caution as it is only very approximate.

Consistency Undrained Shear Strength Approximate
kips/sq.ft. kPa SPT N-Value
Very Soft <0.25 <12.5 <2
Soft 0.25-0.5 12.5-25 2-4
Firm 0.5-1.0 25 - 50 4-8
Stiff 1.0-2.0 50-100 8-15
Very Stiff 2.0-4.0 100 - 200 15-30
Hard >4.0 >200 >30
@ Stantec
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ROCK DESCRIPTION

Except where specified below, terminology for describing rock is as defined by the International Society for Rock
Mechanics (ISRM) 2007 publication “The Complete ISRM Suggested Methods for Rock Characterization, Testing

and Monitoring: 1974-2006"

Terminology describing rock quality:

RQD Rock Mass Quality Alternate (Colloquial) Rock Mass Quality
0-25 Very Poor Quality Very Severely Fractured Crushed
25-50 Poor Quality Severely Fractured Shattered or Very Blocky
50-75 Fair Quality Fractured Blocky
75-90 Good Quality Moderately Jointed Sound
90-100 Excellent Quality Intact Very Sound

RQD (Rock Quality Designation) denotes the percentage of intact and sound rock retrieved from a borehole of
any orientation. All pieces of intact and sound rock core equal to or greater than 100 mm (4 in.) long are
summed and divided by the total length of the core run. RQD is determined in accordance with ASTM D6032.

SCR (Solid Core Recovery) denotes the percentage of solid core (cylindrical) retrieved from a borehole of any
orientation. All pieces of solid (cylindrical) core are summed and divided by the total length of the core run (It
excludes all portions of core pieces that are not fully cylindrical as well as crushed or rubble zones).

Fracture Index (Fl) is defined as the number of naturally occurring fractures within a given length of core. The
Fracture Index is reported as a simple count of natural occurring fractures.

Terminology describing rock with respect to discontinvity and bedding spacing:

Spacing (mm) Discontinvities Bedding
>6000 Extremely Wide -
2000-6000 Very Wide Very Thick
600-2000 Wide Thick
200-600 Moderate Medium
60-200 Close Thin
20-60 Very Close Very Thin
<20 Extremely Close Laminated
<6 - Thinly Laminated

Terminology describing rock strength:

Strength Classification Grade Unconfined Compressive Strength (MPa)
Extremely Weak RO <]
Very Weak R1 1-5
Weak R2 5-25
Medium Strong R3 25-150
Strong R4 50-100
Very Strong RS 100 - 250
Extremely Strong R6 >250

Terminology describing rock weathering:

Term Symbol Description
No visible signs of rock weathering. Slight discoloration along major
Fresh Wi . L
discontinuities
Sliahtl W2 Discoloration indicates weathering of rock on discontinuity surfaces.
gntly All the rock material may be discolored.
Moderately W3 Less than half the rock is decomposed and/or disintegrated info soil.
Highly W4 More than half the rock is decomposed and/or disintegrated into soil.
Completely W5 All The' rqck material is decgmposed on'd/or disintegrated into soil.
The original mass structure is still largely intact.
Residual Soil Wé All the rock converted to soil. Structure and falbric destroyed.

@ Stantec
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STRATA PLOT

Strata plots symbolize the soil or bedrock description. They are combinations of the following basic symbols. The
dimensions within the strata symbols are not indicative of the particle size, layer thickness, etfc.

s Ul 00 B -

Boulders Sand Silt Clay Organics  Asphalt  Concrete Fill

lgneous Metao- Sedi-
Cobbles Bedrock morphic mentary
Gravel Bedrock Bedrock
SAMPLE TYPE
ss Split spoon sample (obtained by
performing the Standard Penefration Test) WATER LEVEL MEASUREMENT
ST Shelby tube or thin wall tube ) )
bp Direct-Push sample (small diameter tube ! meosurefl n sfono:lplpe,
sampler hydraulically advanced) piezometer, or we
PS Piston sample
BS Bulk sample
HQ, NQ. BQ, efc. Rock core sornplgs obtained 'vwfh T'he use z inferred
of standard size diamond coring bits.

RECOVERY

For soil samples, the recovery is recorded as the length of the soil sample recovered. For rock core, recovery is
defined as the total cumulative length of all core recovered in the core barrel divided by the length drilled and
isrecorded as a percentage on a per run basis.

N-VALUE

Numbers in this column are the field results of the Standard Penetration Test: the number of blows of a 140 pound
(63.5 kg) hammer falling 30 inches (760 mm), required to drive a 2 inch (50.8 mm) O.D. split spoon sampler one
foot (300 mm) into the soil. In accordance with ASTM D1586, the N-Value equals the sum of the number of blows
(N) required to drive the sampler over the interval of 6 to 18 in. (150 to 450 mm). However, when a 24 in. (610
mm) sampler is used, the number of blows (N) required to drive the sampler over the interval of 12 to 24 in. (300
to 610 mm) may be reported if this value is lower. For split spoon samples where insufficient penetration was
achieved and N-Values cannot be presented, the number of blows are reported over sampler penetration in
millimetres (e.g. 50/75). Some design methods make use of N-values corrected for various factors such as
overburden pressure, energy ratio, borehole diameter, etc. No corrections have been applied to the N-values
presented on the log.

DYNAMIC CONE PENETRATION TEST (DCPT)

Dynamic cone penetration tests are performed using a standard 60 degree apex cone connected fo ‘A’ size
drill rods with the same standard fall height and weight as the Standard Penetration Test. The DCPT value is the
number of blows of the hammer required to drive the cone one foot (300 mm) into the soil. The DCPT is used as a
probe to assess soil variability.

OTHER TESTS
N Sieve analysis T Single packer permeability test;
H Hydrometer analysis test interval from depth shown to
k Laboratory permeability bottom of borehole
y Unit weight T -
Gs Specific gravity of soil particles Double packer permeability test;

CD | Consolidated drained triaxial fest interval as indicated

cu Consolidated undrained triaxial with pore o
pressure measurements Folling head permeobiliTy test
UU | Unconsolidated undrained triaxial using casing
DS Direct Shear
C | Consolidation Faling head permeability test
Qu Unconfined compression using well point or piezometer
Point Load Index (lp on Borehole Record equals
lo I5(50) in which the index is corrected to a

reference diameter of 50 mm)

(O stantec SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS - JULY 2014 Page 30of 3




ONTARIO MTO 165001308 _MTO_HWY3-TWINNING_20250310.GPJ ONTARIO MTO.GDT 3/14/25

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No Sign1 1 OF 1 METRIC
W.P. 3041-22-00 LOCATION Southwold, Ontario  N:4742446.0 E:406350.9 ORIGINATED BY _ KT
DIST West HWY Hwy4 BOREHOLE TYPE Hollow Stem Auger COMPILED BY HS
DATUM _Geodetic DATE _2024.03.07 - 2024.03.07 |LATITUDE __42.81504 LONGITUDE __-81.2582 CHECKED BY GR
SOIL PROFILE SAMPLES | o w R CRNE FENETRATION
i Z = pLAsSTIC NATURAL ) \0yp = REMARKS
22| g umr - MOISTURE . “riyir| £ &
5 0w |<8 @» 20 40 60 80 100 CONTENT z 9
Sl w[=E[ 2 : : ! ! ! We w w | 5L | cransize
ELEV L |lm| # 3|23 O |SHEAR STRENGTH kPa
DESCRIPTION S| & = |28 E —0—— DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
239.5| Road Shoulder w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
2389 SILTY SAND with gravel (FILL)
0'3 Compact 1 Ss 12 [¢]
- Brown 239
Moist
CLAYEY SILT, trace to some sand,
trace gravel (FILL) 2| ss 5
238.1 Firm to stiff
14 Brown 238
Moist
11
CLAYEY SILT (CL), some sand, trace 3 ss 15 +— 116 47 37
gravel (TILL) [
Stiff to very stiff "1
Brown 237
Moist Myl 4| ss | 22 °
2 D
5 SS 18 o
) 236
2 .
4] 6| ss | 16 o
¥ 235
Grey below 4.6 m .
Ar| 7| ss | 14 - 114 44 41
141
8 SS 17 234 o
171
7’\/
9 SS 18 233 o
171,
A4 10| ss | 21 )
232.0
75 END OF BOREHOLE
Borehole open and dry upon
completion of drilling.
+3,x 3. Numbersreferto 3% grpan AT FAILURE

Sensitivity



ONTARIO MTO 165001308 _MTO_HWY3-TWINNING_20250310.GPJ ONTARIO MTO.GDT 3/14/25

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No Sign2 1 OF 1 METRIC
W.P. 3041-22-00 LOCATION _ Southwold, Ontario N:4742410.1 E:406558.2 ORIGINATED BY _ KL
DIST West HWY Hwy4 BOREHOLE TYPE Hollow Stem Auger COMPILED BY HS
DATUM _Geodetic DATE 2024.01.10-2024.01.10 | ATITUDE 42.81469 LONGITUDE -81.25568 CHECKED BY GR
SOIL PROFILE SAMPLES |, W |RE T ANSE P oT IRATION
NATURAL = REMARKS
R — PLASTIC taupo| &
= kz| 9 umt  MOISTURE - “uir| £ & &
7} o 7] 20 40 60 80 100 CONTENT z =
2% ulzg| z ! . . — We w w [ 5% | cransize
ELEV L |lm| # 2 |25 © |SHEAR STRENGTH kPa
DESCRIPTION 2] & < |Z2Z| E —o— DISTRIBUTION
DEPTH =] b > 1356 < | © UNCONFINED + FIELD VANE Y %)
S Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
238.2| Cultivated Farmland . 20 40 60 80 100 20 40 60 kN/m® |GR SA sl CL
_g@,g,g. 150 mm TOPSOIL el 238
- CLAYEY SILT TILL (CL), some sand, 11 Ss 7 [ 0 14 50 36
trace gravel (TILL) 71
Firm to hard
Brown 1
Moist 2| 88 | 19 237 o
191,
A4 3| ss | 38 o
. 236
Grey below 2.3 m
2Ll 4 | ss 25 o e | 5 12 46 37
@ .
2
Bl4/1 5| ss | 21 35 o
1.
., 6 SS 17 234 o
171
f 7| Ss | 20 44— 2 10 50 37
A
233
171,
8 SS 17 o
2 .
o)’ 232
9| Ss | 18
A
4
x| 10| SS 15 231 Q
,{.
A1 11| ss | 17 o
230.0 n90
8.2 END OF BOREHOLE =
Borehole open and dry upon
completion of drilling.
+3’>< 3. Numbers refer to 03% STRAIN AT FAILURE

Sensitivity




ONTARIO MTO 165001308 _MTO_HWY3-TWINNING_20250310.GPJ ONTARIO MTO.GDT 3/14/25

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No Sign3 1 OF 1 METRIC
W.P. 3041-22-00 LOCATION _ Southwold, Ontario N:4742428.9 E:406548.3 ORIGINATED BY _KT
DIST West HWY Hwy4 BOREHOLE TYPE Hollow Stem Auger COMPILED BY HS
DATUM _Geodetic DATE 2024.01.11-2024.01.11 LATITUDE __ 42.81486 LONGITUDE -81.25579  CHECKED BY GR
SOIL PROFILE SAMPLES | o W |RE T ANSE P oT IRATION
i Z = pLAsSTIC NATURAL ) \0yp = REMARKS
E2| O MOISTURE = &
5 o <3| @ 20 40 60 8 100 [UMT  content UMT[ S O
2| & ulzg| z ! . . — We w w [ 5% | cransize
ELEV a|8| w |23 |[25]| & [SHEARSTRENGTH kPa
DESCRIPTION 2] & = |28 E —0——i DISTRIBUTION
DEPTH |3 b > [38| £ [o uNconFiNeD + FIELD VANE Y %)
S Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
238.0| Cultivated Farmland . 20 40 €0 8 100 20 40 60 kN/m® [GR SA sl CL
23397100 mm TOPSOIL ol
’ CLAYEY SILT (CL), some sand, trace ‘| 1| SS 7
gravel (TILL) q P
Brown d i
Moist A
Firm to very stiff ¢l 2| SS 12 237 o
1,
K
.,
A 3| ss | 22 H— 2 13 45 39
AL 236
Grey below 2.3 m AE¢
4| ss | 19 o
/ 4
¥ 235
6 5| ss | 18 o
4 1
¥l 6| ss| 16 234 o
11
Pl 7| ss | 19 o
71 4 233
A,
“| 8 | ss | 21 -+ 2 14 47 37
1 232
Ll 9| ss | 16 o
4
o] 231
‘| 10| ss | 19 o
fl
Ll11| ss | 20 o
229.8 4 230
8.2 END OF BOREHOLE
Borehole open and dry upon
completion of drilling.
43 3. Numbersreferto 3% grpaN AT FAILURE

Sensitivity



ONTARIO MTO 165001308 _MTO_HWY3-TWINNING_20250310.GPJ ONTARIO MTO.GDT 3/14/25

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No Sign4 1 OF 1 METRIC
W.P. 3041-22-00 LOCATION _ Southwold, Ontario N:4742624.9 E:407525.2 ORIGINATED BY _AS
DIST West HWY Hwy4 BOREHOLE TYPE Hollow Stem Auger COMPILED BY HS
DATUM _Geodetic DATE 2024.02.23-2024.02.23 |ATITUDE __ 42.81649 LONGITUDE -81.24382  CHECKED BY GR
SOIL PROFILE SAMPLES | o W |RE T ANSE P oT IRATION
i Z = pLAsSTIC NATURAL ) \0yp = REMARKS
E2| O MOISTURE = &
5 o <3| @ 20 40 60 8 100 [UMT  content UMT[ S O
=N A A I - - ! . . — We w w [ 5% | cransize
ELEV DESCRIPTION clele |2 (22 2 |SHEAR STRENGTHkPa ————— DISTRIBUTION
DEPTH |3 b > 12 3 < o UNCONFINED + FIELD VANE Y %)
S z |£©| @ [@ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
237.8| Cultivated Farmland . 20 40 €0 8 100 20 40 60 kN/m® [GR SA sl CL
23T —~100 mm TOPSOIL
’ CLAYEY SILT (CL), some sand, trace ‘| 1| SS 7 q
gravel (TILL), q
Firm to very stiff i
Brown 11 4 237
Moist /| 2| ss | 20 °
1,
K
.,
1] 3| ss | 20 236 ob—{ 3 12 48 37
Grey Below 2.3 m AE¢
4| ss | 17 o
47 235
A1 5| ss | 13 o
o 234
g1 6| ss | 12 o
11
AP 7| ss | 2 233 = 3 10 47 40
A
A,
“| 8 | ss | 19 o
9. 232
¥
Llo| ss | 15 o
, 231
‘191 10| ss | 18 230 o
229.6 y
8.2 END OF BOREHOLE
Borehole open and dry upon
completion of drilling.
43 3. Numbersreferto 3% grpaN AT FAILURE

Sensitivity



ONTARIO MTO 165001308 _MTO_HWY3-TWINNING_20250310.GPJ ONTARIO MTO.GDT 3/14/25

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No Sign5 1 OF 1 METRIC
W.P. 3041-22-00 LOCATION Southwold, Ontario  N:4742179.4 E:408406.1 ORIGINATED BY _ AG
DIST West HWY Hwy3 BOREHOLE TYPE Hollow Stem Auger COMPILED BY HS
DATUM _Geodetic DATE _2024.10.16-2024.10.16 LATITUDE __ 42.81236281 | ONGITUDE -81.23312711 CHECKED BY GR
SOIL PROFILE SAMPLES | o W |RE T ANSE P oT IRATION REMARKS
we| 2 — PLASTIC WARRRE  Liqup| | &
= o |22 9 20 40 60 80 100 [|UMT  content  LMT| S O &
2% ulzg| z ! . . — We w w [ 5% | cransize
ELEV L |lm| # 2 |25 © |SHEAR STRENGTH kPa
DESCRIPTION 2] & < |2z [ —o— DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
S Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
240.1| Grass w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
230.0 200 mm TOPSOIL e 240
02 CLAYEY SILT (CL), some sand, trace | 1| SS 3 o
gravel (TILL) 11
Firm to hard A
Brown 71
Moist | 2| SS | 4 239 o)
171,
K
2 3 Ss 10 dH— 1 14 47 38
AL 238
237.5 ¢
26 SILTY SAND (SM), trace clay g1 4 S8 35 3
Compact to dense ERE
Brown AR 237
Moist to wet . [ 5| SS 25 o 0 71 23 6
236.4 AT
3.7 CLAYEY SILT (CL), some sand, trace 4
gravel (TILL)
Stiff to very stiff e | ss | 1 236 ©
Grey
Moist 11 A
Myl 71| SS 15 o
g 235
V2 D
d141 8 | ss | 16 °
4
o}/ 234
4 Ss 17 [e)
@ .
4 7 v
Cl10f ss | 18 | 233 ©
1.
41
] 11| ss | 20 °
231.9 232
8.2 END OF BOREHOLE
Borehole open and water measured
at 7.0 m upon completion of drilling.
0y
+3,x 3. Numbersreferto 3% grpan AT FAILURE

Sensitivity




ONTARIO MTO 165001308 _MTO_HWY3-TWINNING_20250310.GPJ ONTARIO MTO.GDT 3/14/25

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No Sign6 1 OF 1 METRIC
W.P. 3041-22-00 LOCATION Southwold, Ontario  N:4741584.7 E:409224.5 ORIGINATED BY _ MC
DIST West HWY Hwy3 BOREHOLE TYPE Hollow Stem Auger COMPILED BY HS
DATUM _Geodetic DATE _2024.06.26 - 2024.0626 | ATITUDE __ 4280689905 | ONGITUDE _ -81.2232323 CHECKEDBY_ __ GR
SOIL PROFILE SAMPLES | o W |RE T ANSE P oT IRATION
i Z = pLAsSTIC NATURAL ) \0yp = REMARKS
2} MOISTURE = L
2z| 9 LIMIT M| £ & &
= » <35 %) 20 40 60 80 100 CONTENT z ¥
Sy w2l z e e w w [ 5E | cransie
ELEV L |lm| # 2 |25 © |SHEAR STRENGTH kPa
DESCRIPTION S| & = |z8| E —o——i DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
237.5| Road Shoulder w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
239:9 SILTY SAND with gravel (FILL)
0'3 Compact 1 Ss 16 o
: Brown to dark brown 237
Moist 171
CLAYEY SILT (CL), some sand, trace
gravel (TILL), g1 2SS | 1 o
Stiff to very stiff
Brown 1A, 236
Moist
o 3 Ss 18 +— 6 14 45 35
Grey below 2.3 m. %
Jx) 4| ss | 16 235 5
@ .
5 SS 14 [}
14 234
1 b4
6 SS 13 [¢]
| -
233
d 7 SS 20 P 0O 6 58 36
7’/
1171 8 | ss | 14 232 o
2 .
o)” 9 Ss 16 231 o
A
6] - 10 | SS 22 [¢]
4 230
1 SS 23 o
229.3 ok
8.2 END OF BOREHOLE
Borehole open and dry upon
completion of drilling.
+3,x3; Numbersreferto 3% grpa AT FAILURE

Sensitivity



Ministry of
Transportation

Foundation Design

ONTARIO MTO 165001308 _MTO_HWY3-TWINNING_20250310.GPJ ONTARIO MTO.GDT 3/25/25

Ontario
RECORD OF BOREHOLE No Sign8 1 OF 1 METRIC
W.P. 3041-22-00 LOCATION Southwold, Ontario _N:4741469.5 E:409663.1 ORIGINATED BY _MC
DIST West HWY Hwy3 BOREHOLE TYPE Hollow Stem Auger COMPILED BY RR
DATUM _Geodetic DATE _2024.06.26 - 2024.06.26 |ATITUDE __42.805457 LONGITUDE __ -81.217933 CHECKED BY GR
SOIL PROFILE SAMPLES | o W |RE T ANSE P oT IRATION REMARKS
we| 2 — PLASTIC WARRRE  Liqup| | &
= o |22 9 20 40 60 80 100 [|UMT  content  LMT| S O &
2% ulzg| z ! . . — We w w [ 5% | cransize
ELEV & la o o 2a O |SHEAR STRENGTH kPa
DESCRIPTION S| & < |Z2Z = —o——— DISTRIBUTION
DEPTH é =) ﬁ > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
S Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
200.9| Topsoil w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
0.0 SANDY SILT to SILTY SAND, trace
organics and rootlets (FILL) 1 Ss 5 e}
Loose
2001 Dark brown
0.8 Moist 4 200
CLAYEY SILT (CL), some sand, trace 11 2| 8s | 10 o
gravel (TILL) A
Stiff to very stiff 171 4
Brown with grey staining I
Moist 5 3 | SS 14 199 o
3
“| 4 SS 17 H— 2 15 45 38
o
1 198
Grey below 3 m ) 1
L] 5] ss | 22 °
@ .
i 197
x| 6 | Ss 17 °
1 H
Al 7| ss | 13 196 =
171
195.4 A VA o
55 SAND with SILT (SP-SM), trace 111 8 Ss 11 -
gravel and clay BRE 195 ° 0 9% 4 1
Compact AT
Brown a1
Wet ‘ Jo|ss| 2 3
194.1 s
6.8 CLAVYEY SILT, trace to some sand, . 194
trace gravel (TILL) A1 10| ss 24 o
Very stiff
193.4 Gre -
Y
75 Moist to wet N
SILTY SAND, trace to some clay T 11| ss | 32 193 o
192.7 Dense )
8.2 Grey
Wet
END OF BOREHOLE
Groundwater level and cave-in
measured at approximately 5.5 m
and 5.6 m below grade, respectively,
upon completion of drilling.
0y
+3,x3; Numbersreferto 3% grpa AT FAILURE

Sensitivity



ONTARIO MTO 165001308 _MTO_HWY3-TWINNING_20250310.GPJ ONTARIO MTO.GDT 3/14/25

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No Sign 11 1 OF 1 METRIC
W.P. 3041-22-00 LOCATION Southwold, Ontario  N:4742887.1 E:406193.4 ORIGINATED BY _ As
DIST West HWY Hwy4 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY KL
DATUM _Geodetic DATE _2025.03.10-2025.03.10 |ATITUDE _ 4281902826 | ONGITUDE __-81.26004996 CHECKED BY __ GR
SOIL PROFILE SAMPLES | o W |RE T ANSE PLoT TRATION
i I — pLASTIC NATURAL ) 1oyip = REMARKS
22| g umir - MOISTURE . “riyir| £ 5 &
5 0w |<8 @» 20 40 60 80 100 CONTENT z 9
Sl a |1=2| z L L L L L We w w | 5Z | crANSIZE
ol W 3 25 O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION 2] & = |z8| E ———i DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
241.3| Gravel Shoulder . 20 40 60 80 100 20 40 60 kN/m® [GR SA sl CL
0.0 SILTY SAND with gravel (FILL)
2409 Compact 1] 8s | 23 241
04 Brown
Moist
CLAYEY SILT, trace to some sand,
trace to some gravel (FILL) 2 | SS 7 o
239.9 Firm 240
15 Brown to grey
Moist g ¥
CLAYEY SILT (CL), trace to 3|8ss| 8 P
some sand, trace to some gravel y
(TILL) 11 239
Stiff to very stiff g
Brown 191, 4 SS 12 [zam | 1 13 53 33
Moist 4
2 D
A1) 5| ss | 21 238 ©
4
Grey below 3.8 m a
| 6 SS 18 o
o) 237
4 f
Ll 7 SS 28 )
1 H
07 236
| 8| ss | 20 H 113 52 34
171
P11] 9 | ss | 22 235 o
171,
K
. 10 | SS 23 o
L 234
W .
4
o 11 SS 23 o
2331 A
8.2 END OF BOREHOLE
Borehole open and dry upon
completion of drilling.
0y
+3,x 3. Numbersreferto 3% grpan AT FAILURE

Sensitivity



ONTARIO MTO 165001308 _MTO_CNR-BYPASS_20240926.GPJ ONTARIO MTO.GDT 9/26/24

Ministry of
Transportation

Foundation Design

Sensitivity

Ontario
RECORD OF BOREHOLE No CNR-EMB9 1 OF 1 METRIC
W.P. 3041-22-00 LOCATION _ CNR Overhead, Southwold, Ontario N: 4742180.1 E: 408425.8 ORIGINATED BY _Hs
DIST West HWY Hwy3 BOREHOLE TYPE Hollow Stem Auger COMPILED BY KL
DATUM _Geodetic DATE _2024.05.14 - 2024.05.15 |LATITUDE __ 42.81236663 | ONGITUDE -81.23288586 CHECKED BY RR
SOIL PROFILE SAMPLES | o W |RE T ANSE P oT IRATION
NATURAL = REMARKS
byl . pLasTic pACIEEE Liaup| |
= o |22 9 20 40 60 80 100 [|UMT  content  LMT| S O &
Sy w2l z e e w w [ 5E | cransie
ELEV |4 ¥ |2 ]|25| & [SHEARSTRENGTHkPa
DESCRIPTION 2] & = |z22]| E ——0—i DISTRIBUTION
DEPTH |3 P > [38| £ [o uNconFiNeD + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
239.7 w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
2584 150 mm TOPSOIL F =
- CLAYEY SILT (CL), trace to some 11 Ss 3 o
sand, trace gravel (TILL) 71
Stiff to very stiff (SS1 soft) 239
Brown to grey 171
Moist 2| 88 | 16 ++— 1 13 46 40
91,
K
A 1| w 238
¥
2 .
4
A
e 3| ss | 23 937 o PP =45TSF
4
Grey below 3.0 m y
€l11 4| ss | 19 H— 0 12 43 44
PP =45 TSF
4. 236
¥ 5| ss| 18 ° PP =4.0TSF
g 6| ss | 17 235
711 ° PP =4.5TSF
1. °
A4 7SS | ™ 234 PP =4.5TSF
L
A .
. 4+ Consolidation
e 2 ™ Test
- 233
4
4418 | ss | 34 ° PP =45TSF
,{.
232
4] 9| ss | 19 = 2 17 47 34
PP =3.5TSF
|
171 231
7’/
10| ss | 22 o
1,
le 230
2 .
L
W .
AL 229
b| 11| ss | 26 °©
@ .
14|
) 228
1.
A1) 12| ss | 18 o
f 227
7’/
7.‘ 226
1113 | ss | 20 o
L
W .
224.9 l 225
14.8 CLAYEY SILT (CL), trace sand, trace
gravel
Very stiff
Grey 14| ss | 17 ledl 1 2 65 32
2239 Moist to wet 224 PP =20TSF
15.9 END OF BOREHOLE
Borehole open and dry on completion
of drilling.
43 3. Numbersreferto 3% grpaN AT FAILURE



ONTARIO MTO 165001308 _MTO_HWY3-TWINNING_20241127.GPJ ONTARIO MTO.GDT 12/3/24

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No DCC1 1 OF 1 METRIC
W.P. 3041-22-00 LOCATION Lindsay Creek Drain, St. Thomas, Ontario  N: 4742624 E:407117.6 ORIGINATED BY AS
DIST West HWY Hwy3 BOREHOLE TYPE Hollow Stem Auger COMPILER BY RR
DATUM _Geodetic DATE _2024.02.22-2024.0223 |ATITUDE __ 4281654 LONGITUDE __-812488  CHECKEDBY___ GR
SOIL PROFILE SAMPLES | o W |RE T ANSE P oT IRATION REMARKS
we| 2 . PLASTIC WARRRE  Liqup| | &
5 o |<2| 9 20 40 60 80 100 [MT  Content LMIT| S O &
2| & ulzg| z ! . . — We w w [ 5% | cransize
ELEV 2|49 w |2 [25|] & [SHEARSTRENGTHKPa
DESCRIPTION S| & = |z8| E —o——i DISTRIBUTION
DEPTH < | S i > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
E z Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
237.3| Grass w 20 40 60 80 100 20 40 60 kN/m® SA SI CL
| 230.0/ 180 mm TOPSOIL Lo
0.2 CLAYEY SILT, trace to some sand 11 ss 8 237 o
(FILL)
236.5 Stiff
0.9 Dark brown/black 5 ss 7 o
Moist o PP =125 kPa
235.9 SILTY CLAY, trace sand and gravel 236
14 Firm
Dark brown
Moist Clr| 3| ss| 10 ° PP > 450 kPa
CLAYEY SILT (CL), some sand, trace [
gravel (TILL) " 235
Very stiff
pery s 4 4| ss | 28 ofl— 1 11 44 44
| PP > 450 kPa
Moist 4
Grey below 3 m P
234
1] 5| ss | 28 3 ° PP > 450 kPa
° .
%)/ 6 S8 28 233 ° PP > 450 kPa
{ .
Ay e ° PP > 450 kPa
232
L
8 ss 22 ° PP > 450 kPa
171
Inferred cobbles_lboulder based on (o 231
rock fragments in SS9 11 9 SS 20 o PP = 400 kPa
171,
V2 D
230
W .
) / 10 | SS 22 oH— 3 14 46 37
6}/ 229 PP =400 kPa
{ .
4 228
M 11| ss | 2 ° PP > 450 kPa
171
Ay 227
171,
12| 88 | 2 ° PP > 450 kPa
7P 226
A
° .
4 225
D113 ss | 23 © PP > 450 kPa
{ .
ot 224
L
A 14 | SS 21 oH— 0 10 50 39
223 PP > 450 kPa
7’ A
171,
o)’ 222
15| SS | 24 ° PP > 450 kPa
2214 .
15.9 END OF BOREHOLE
Borehole open and dry upon
completion.
0y
+3,x 3. Numbersreferto 3% grpan AT FAILURE

Sensitivity



Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No DCC2 1 OF 2 METRIC
W.P. 3041-22-00 LOCATION Lindsay Creek Drain, St. Thomas, Ontario  N: 4742609 E:407154.4 ORIGINATED BY AS
DIST West HWY Hwy3 BOREHOLE TYPE Hollow Stem Auger COMPILER BY RR
DATUM _Geodetic DATE _2024.02.22-2024.02.27 |ATITUDE __ 428164 LONGITUDE _ -812484  CHECKEDBY___ GR
SOIL PROFILE SAMPLES | . o [BYNAMIC CONE PENETRATION
= NATURAL - REMARKS
T PLASTIC yCicrure LQuiof &
5 w25 3 20 40 60 80 100 [|UMT  conrent LUMIT| S © &
2% ulzg| z ! . . — We w w [ 5% | cransize
ELEV alm| & | 2 |25 2 |SHEARSTRENGTH kPa
DESCRIPTION S| & < |z2| E —o——i DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED + FIELD VANE lY (%)
S z ZC| L [e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
237.4| Grass . 20 40 60 80 100 20 40 60 KN/m® SA SI CL
) 200 mm TOPSOIL - vl Ty
0.2 CLAYEY SILT, trace sand, trace 1 SS 7 237 °
rootlets (FILL)
Firm
236.4 Brown 2| ss 9 %) °
1.0 Moist o PP = 125 kP:
300 mm thick silty sand layer at the A1 - 236 o a
top of SS2 :::
CLAYIE\_I(_IEII_LT (CL), some sand, trace A1 3 ss 24 X ob— 2 13 44 41
gravel (TILL) PP > 450 kPa
Very stiff to hard (5 o
Brown k .
Moist # 4| ss | 27 = 235 o
' -:- PP > 450 kPa
Grey below 3 m J i
717 I I w234 ° PP > 450 kPa
4 6| ss | 20 [ fe ok 2 15 49 34
' o F 233 PP > 450 kPa
. e
7] S| ® o ° PP > 450 kPa
A [-] 232
8| Ss | 18 o ° PP > 450 kPa
1 4 °o
A1) o | ss | 19 231
PP > 450 kPa
A 230
oy 10| ss| 2 ° PP = 325 kPa
e 229
14|
< :
N
I 14
< ' 228
E 171 " S8 13 ° PP > 450 kPa
Q
[e) 711
g
o 1 227
x
£ A
z 12| SS 23 o 8 13 45 34
© ; PP = 400 kPa
o 226
9] A
~
N
3 o
N
Q o
&) T 13| ss | 45 225
2 4
Z
z 4’
E. 224
o 171 o
z 14 | SS 25
;I 171 4 PP > 450 kPa
£ [ 223
o
o o,
[32] -
o
IS) A o
© 222
e 15| Ss | 21
ol_2215 © PP > 450 kPa
E 15.9 END OF BOREHOLE
% Monitoring well installed in borehole,
< screened from approximately 4.6 m
= to 6.1 m below grade.
(]
Continued Next Page Numb for t o
+3,x3; Numbersreferto 3% grpaN AT FAILURE

Sensitivity



ONTARIO MTO 165001308 _MTO_HWY3-TWINNING_20241127.GPJ ONTARIO MTO.GDT 12/3/24

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No DCC2 2 OF 2 METRIC
W.P. 3041-22-00 LOCATION Lindsay Creek Drain, St. Thomas, Ontario  N: 4742609 E:407154.4 ORIGINATED BY AS
DIST West HWY Hwy3 BOREHOLE TYPE Hollow Stem Auger COMPILER BY RR
DATUM _Geodetic DATE _2024.02.22-2024.0227 | ATITUDE __ 42.8164 LONGITUDE __ -81.2484 CHECKED BY, GR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W |REN NG PLOT
G| 2 -~ pLasTIc NATURAL 1 1quip = REMARKS
ke o umr MOISTURE - “yyir| £ &
= o |<8| o 20 40 60 80 100 CONTENT z @
Sl w[=E[ 2 L L L L L We w w | 5Z | crANSIZE
lm| # 2 |12a O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION = e z |z = ———— DISTRIBUTION
DEPTH < RN EREE < [O UNCONFINED  + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kN/m® SA SI CL

Groundwater level recorded in
monitoring well at approximately 5.5
m, 5m and 2.1 m below grade on
March 20, March 27 and May 9,
2024, respectively.

Numbers refer to

3 3.
X Sensitivity

0,
@] 3% STRAIN AT FAILURE



ONTARIO MTO 165001308 _MTO_HWY3-TWINNING_20241127.GPJ ONTARIO MTO.GDT 12/3/24

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No DCC3 1 OF 1 METRIC
W.P. 3041-22-00 LOCATION Lindsay Creek Drain, St. Thomas, Ontario  N: 4742591 E:407191.9 ORIGINATED BY KL
DIST West HWY Hwy3 BOREHOLE TYPE Hollow Stem Auger COMPILER BY RR
DATUM _Geodetic DATE _2024.01.10-2024.01.10 LATITUDE __ 42.81623 LONGITUDE __-81.2479 CHECKED BY GR
SOIL PROFILE SAMPLES | o wo |RENAMIC CONE PENETRATION
| & NATURAL i REMARKS
We| 3 PLASTIC yoisture  HQUID| &
= o |22 9 20 40 60 80 100 [|UMT  content  LMT| S O &
2% ulzg| z ! . . — We w w [ 5% | cransize
ELEV L |lm| # 2 |25 © |SHEAR STRENGTH kPa
DESCRIPTION S| & = |28 E ———i DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
237.3| Grass w 20 40 60 80 100 20 40 60 kN/m® SA SI CL
—288-.% 150 mm TOPSOIL r
- CLAY (CH), some sand 1] ss 4 237 o
Firm
Brown
Moist
2|7 b= o e
235.9 236 = a
1.4 CLAYEY SILT (CL), some sand, trace
gravel (TILL)
Very stiff to hard ClT 3| ss | 22 9 PP = 350 kPa
Brown (o1
Moist 1 235
SS3 contains trace rock fragments
Grey below 2.3 m |- 4 S8 19 ° PP > 450 kPa
V2 D
“ 5| ss | 21 234 o 2 14 47 37
p PP > 450 kPa
° .
%)/ 6 S8 15 233 ° PP > 450 kPa
SS7 contains sand seams 4] !
] 7| ss | 16 ° PP = 425 kPa
232
41
171
711] 8 | ss | 20 231 oH— 4 13 47 35
PP > 450 kPa
171,
V2 D
230
W .
1] 9| ss | 22 ° PP > 450 kPa
5] 229
{ .
4 228
AP0 ss | 3 o PP > 450 kPa
171
] 227
clayey silt (CL-ML) layer from 10.7 m i oH 2 8 71 19
to11.2m q 11 SS 84 o
7P 226
A
° .
p 225
1112| ss | 34 © PP > 450 kPa
{ .
ot 224
41
(AT 13| ss | 24 ° PP = 450 kPa
223
7’./
171,
ON 222
14 | SS 23 o _
2215 A5 PP =350 kPa
15.9 END OF BOREHOLE
Borehole caved in to 14.9 m below
grade and was dry on completion.
0y
+3,x 3. Numbersreferto 3% grpan AT FAILURE

Sensitivity



ONTARIO MTO 165001308 _MTO_HWY3-TWINNING_20250203.GPJ ONTARIO MTO.GDT 2/7/25

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SWMP1-BH1 1 OF 1 METRIC
W.P. 3041-22-00 LOCATION Southwold, Ontario  N:4742459.3 E:406444.4 ORIGINATED BY __ 1K
DIST West HWY Hwy4 BOREHOLE TYPE Hollow Stem Auger COMPILED BY RR
DATUM _Geodetic DATE _2024.01.11-2024.01.11 LATITUDE __ 42.81514 LONGITUDE __-81.25706  CHECKED BY GR
SOIL PROFILE SAMPLES | o W |RE T ANSE P oT IRATION
NATURAL - REMARKS
byl . pLasTic pACIEEE Liaup| |
= o |22 9 20 40 60 80 100 [|UMT  content  LMT| S O &
2% ulzg| z ! . . — We w w [ 5% | cransize
ELEV & la o 3|23 O |SHEAR STRENGTH kPa
DESCRIPTION S| & = |z23]| E —0—— DISTRIBUTION
DEPTH é =) ﬁ > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
238.7| Grass w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
238.8 250 mm TOPSOIL s °
0.3 SILTY CLAY (Cl), some sand, trace 1 SS 6 qd
gravel
Firm to stiff 238
B
Mot 21 ss| 13 br— 2 16 39 43
237.3
15 CLAYEY SILT (CL), some sand, trace A 237
gravel (TILL)
Stiff to very stiff ¢ 7 3 Ss 24 °
Grey
Moist 711
191, 4 SS 15 o
f 236
2 D
/ " 5| ss | 15 o
| 235
2 .
SS6 contains rock fragments % " 6 S8 18 °
4 234
g Ll 7 SS 18 4+— 2 16 39 43
14
/| 8 SS 19 233 o
171
e
SS9 contains rock fragments ‘/. ° Ss 28 °
191, 232
K
2 D
L
W .
l, 231
1] 10| ss | 23 o
P
@ .
4 A 230
#y f
(4 -] 11 SS 17 o
/ 229
171
7’\/
y 228
1] 12| ss | 28 o
2274 o,
11.3 END OF BOREHOLE
Borehole open and dry upon
completion.
+ 3’ X 3. Numbers refer to 03% STRAIN AT FAILURE

Sensitivity



ONTARIO MTO 165001308 _MTO_HWY3-TWINNING_20250203.GPJ ONTARIO MTO.GDT 2/7/25

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SWMP1-BH3 1 OF 1 METRIC
W.P. 3041-22-00 LOCATION Southwold, Ontario  N:4742511.5 E:406645.5 ORIGINATED BY __ 1K
DIST West HWY Hwy4 BOREHOLE TYPE Hollow Stem Auger COMPILED BY RR
DATUM _Geodetic DATE _2024.01.11-202401.11 | ATITUDE __ 4281559 LONGITUDE _ -8125459 CHECKEDBY___ GR
SOIL PROFILE SAMPLES | o W |RE T ANSE P oT IRATION
NATURAL - REMARKS
byl . pLasTic pACIEEE Liaup| |
= o |22 9 20 40 60 80 100 [|UMT  content  LMT| S O &
2% ulzg| z ! . . — We w w [ 5% | cransize
ELEV L |lm| # 2 |25 © |SHEAR STRENGTH kPa
DESCRIPTION S| & = |z2| E ———— DISTRIBUTION
DEPTH é s [ > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
238.7| Grass w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
—2387?- 130 mm TOPSOIL s o
: SILTY CLAY (Cl), some sand, trace 1188 | 12
gravel o
Stiff to very stiff 238
Brown to grey
Moist 2| Ss 15 [}
3 SS 21 237 ¢+ 2 13 36 49
236.5
22 CLAYEY SILT (CL), some sand, trace
gravel (TILL)
Very stiff to hard ) 4] 88| %0 236 °
Grey (o1
Moist o
SS4 contains rock fragments 51 5 ss 19 °
o)’ 235
% 6 SS 19 o
A 234
7 SS 18 o
@ .
,{ .
8 SS 19 fe]
4 233
| -
9 SS 16 +—+— 8 16 35 42
9 232
7’/
171,
231
. 10 | SS 19 [¢]
W .
of ! 230
@ .
4l 11| ss | 26 °
) 229
1 b4
| -
A 228
12 | SS 30 o
2274
11.3 END OF BOREHOLE
Borehole open and dry upon
completion.
+3,x3; Numbersreferto 3% grpa AT FAILURE

Sensitivity



FOUNDATION INVESTIGATION AND DESIGN REPORT - OVERHEAD SIGNS - HIGHWAY 4
WIDENING FROM CLINTON LINE TO NEW TALBOTVILLE BYPASS AND NEW TALBOTVILLE
BYPASS FROM HIGHWAY 4 TO HIGHWAY 3 AT RON MCNEIL LINE

Appendix D

APPENDIX D

D.1 LABORATORY TEST RESULTS
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Unified Soil Classification System

SAND

Gravel

CLAY & SILT

Coarse Fine

Coarse

U.S. Std. Sieve No.

100

Sample ID
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Sign 6 SS3
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CNR-EMB9 SS4

—+—DCC1 854
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—>=DCC3 SS2 —8-DCC3 SS5
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Sign 3 SS3 =o—Sign 3 SS8

Sign 4 SS7 =>e=Sign 5 SS3
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—a—DCC1 SS10

10
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50

+ 60

70

80

Percent Retained

10 SWMP1-BH1 SS2 SWMP1-BH1 SS7 ——SWMP1-BH3 SS3 L gg
SWMP1-BH3 SS9
0 ———— ‘ = a 100
0.001 0.01 0.1 1 10 100
Grain Size in Millimetres
CLAYEY SILT to SILTY CLAY TO CLAY TILL (CL-ML, CL, CI, CH .
( ) Figure No. D1

() Stantec

Ministry of Transportation (MTO)
Highway 4 Widening and New Talbotville Bypass -

Overhead Signs

Project No. 165001308




60

50 + ~
E CH /
X 40 i /
Q [
£ ' 'ad
o 30 + 7
= -
- CL
& | R / MH  OH
o - - L/~ Sample ID +DCC1S54 EDCC1 SS10
20 | | |aDCCTSS14 ®DCC2 SS3 -DCC2 SS6
- X ®DCC2 SS12 ADCC3 SS2 xDCC3 SS5
- ®DCC3 SS8 x Sign 1 SS3 Sign 1 SS7
- L 4 # Sign 2 SS1 Sign 2 SS4 Sign 2 SS7
- ._- / Sign 3 SS3 Sign 3 SS8 Sign 4 SS3
10 | » Sign 4 SS7 Sign 5 SS3 Sign 6 SS3
. Sign 6 SS7 Sign 8 SS4 Sign 11 SS4
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° ( Figure No. D2

(.z) Stantec

Ministry of Transportation (MTO)
Highway 4 Widening and New Talbotville
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Project No. 165001308




Unified Soil Classification System

SAND Gravel
CLAY & SILT Fine Medium Coarse Fine Coarse
U.S. Std. Sieve No. 200 100 50 30 16 8 4
F——ﬂuf-
90 {,/ 10
80 / 20
70 ,/ 30
(2} / e
£ 60 40 g
% / i
o 50 / 50 g
X
x / =
8 / %
540 60 ©
= &
30 / 70
Sample ID | |
20 — 80
& A | ~B-Sign 5 SS5 | |
10 —— Sign 8 S88 [ [ 90
4.’/r |
0 < I ! — L 1 [ 1 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 100
0.001 0.01 0.1 1 10 100
Grain Size in Millimetres
Silty SAND (SM) Figure No. D3
< Sta ntec Ministry of Transportation (MTO)
Highway 4 Widening and New Talbotville Bypass - Project No. 165001308
Overhead Signs




@ @ @ ﬁ Laboratories

CLIENT NAME: STANTEC CONSULTING LTD
300-675 Cochrane Drive
MARKHAM, ON L3R0BS8
(905) 444-7777

ATTENTION TO: Bahram Siavash
PROJECT: 165001308.551.102
AGAT WORK ORDER: 247149317
ROCK ANALYSIS REVIEWED BY: Ali Reza Khosh Kish, Report Writer
SOIL ANALYSIS REVIEWED BY: Sukhwinder Randhawa, Inorganic Team Lead
DATE REPORTED: May 18, 2024

PAGES (INCLUDING COVER): 7

VERSION*: 1

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*Notes

Disclaimer:

. All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may

incorporate modifications from the specified reference methods to improve performance.

. All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may

be exempt, please contact your Client Project Manager for details.

. AGAT's liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other
third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the

services.
. This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
. The test results reported herewith relate only to the samples as received by the laboratory.

. Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of
merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines

contained in this document.
. All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.

. For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C
upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay

between sampling and submission to the laboratory could not be minimized.

AGAT Laboratories (V1) Page 1 of 7
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations

are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating

conformity with a specified requirement.



@ @ @ 'F Laboratories

CLIENT NAME: STANTEC CONSULTING LTD
SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 247149317
PROJECT: 165001308.551.102

ATTENTION TO: Bahram Siavash
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

(284-137) Sulfide (CGY)

DATE RECEIVED: 2024-05-10 DATE REPORTED: 2024-05-18
SAMPLE DESCRIPTION: DCC2-SS3 KCBA1-SS12 KCBA2-SS11 KCBP1-SS12 KCBP2-SS5
SAMPLE TYPE: Soil Soil Soil Soil Soil
DATE SAMPLED:  2024-05-09 2024-05-09 2024-05-09 2024-05-09 2024-05-09
Parameter Unit G/S RDL 5850929 5850950 5850951 5850952 5850953
Sulfide % 0.01 0.01 0.06 <0.01 0.02 0.08
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard
Analysis performed at AGAT Calgary (unless marked by *)

Certified By:

EG'GE T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 2 of 7




2910 12TH STREET NE

'F Certificate of Analysis CALGARY. ALBERTA
CANADA T2E 7P7
@ @ @ Laboratories AGAT WORK ORDER: 247149317 TEL (403)735-2005
PROJECT: 165001308.551.102 D o

CLIENT NAME: STANTEC CONSULTING LTD ATTENTION TO: Bahram Siavash

SAMPLING SITE: SAMPLED BY:

Corrosivity Package

DATE RECEIVED: 2024-05-10 DATE REPORTED: 2024-05-18
SAMPLE DESCRIPTION: DCC2-SS3 KCBA1-SS12 KCBA2-SS11 KCBP1-SS12 KCBP2-SS5
SAMPLE TYPE: Soil Soil Soil Soil Soil
DATE SAMPLED:  2024-05-09 2024-05-09 2024-05-09 2024-05-09 2024-05-09
Parameter Unit G/S RDL 5850929 5850950 5850951 5850952 5850953
Chloride (2:1) Ha/g 2 17 12 10 13 18
Sulphate (2:1) Ha/g 2 24 290 281 93 90
pH (2:1) pH Units NA 8.40 8.16 8.14 8.85 8.58
Electrical Conductivity (2:1) mS/cm 0.005 0.184 0.573 0.277 0.181 0.205
Resistivity (2:1) (Calculated) ohm.cm 1 5430 1750 3610 5520 4880
Redox Potential 1 mV NA 216 208 247 243 223
Redox Potential 2 mV NA 221 210 245 245 232
Redox Potential 3 mV NA 218 208 244 243 232
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

5850929-5850953 EC, pH, Chloride and Sulphate were determined on the extract obtained from the 2:1 leaching procedure (2 parts DI water: 1 part soil). Resistivity is a calculated parameter.
Redox potential measured on as received sample. Due to the potential for rapid change in sample equilibrium chemistry with exposure to oxidative/reduction conditions laboratory results may differ from
field measured results.
Redox potential measurement in soil is quite variable and non reproducible due in part, to the general heterogeneity of a given soil. It is also related to the introduction of increased oxygen into the sample
after extraction. The interpretation of soil redox potential should be considered in terms of its general range rather than as an absolute measurement.

Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

EG'GE T CERTIFICATE OF ANALYSIS (V1) Page 3 of 7
Results relate only to the items tested. Results apply to samples as received.




2910 12TH STREET NE

CALGARY, ALBERTA

@ @ @ ﬁ b CANADA T2E 7P7
. TEL (403)735-2005

[Laboratories EAX (4037352771

http://www.agatlabs.com

Quality Assurance

CLIENT NAME: STANTEC CONSULTING LTD AGAT WORK ORDER: 247149317
PROJECT: 165001308.551.102 ATTENTION TO: Bahram Siavash
SAMPLING SITE: SAMPLED BY:
Rock Analysis
RPT Date: May 18, 2024 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc‘ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper
(284-137) Sulfide (CGY)
Total Sulfur 5850929 5850929 0.01 0.01 195% <0.01 104% 80% 120%
Sulfate 5853092 <0.01 <0.01 0.0% <0.01 108% 80% 120%

Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
Duplicate/ Replicate NA: Results are less than 10X the RDL and RPD will not be calculated

(284-137) Sulfide (CGY)
Sulfate 5850929 5850929  <0.01 <001 0% <001 80% 120%

Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
Duplicate/ Replicate NA: Results are less than 10X the RDL and RPD will not be calculated

(284-000) Re-Work (CGY)
Total Sulfur 5856796 0.11 0.12 6.3% <0.01 107% 90% 110%

(17
Certified By:

E'GE T QUALITY ASSURANCE REPORT (V1) Page 4 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.



2910 12TH STREET NE

CALGARY, ALBERTA

@ @ @ ﬁ b CANADA T2E 7P7
. TEL (403)735-2005

[Laboratories EAX (4037352771

http://www.agatlabs.com

Quality Assurance

CLIENT NAME: STANTEC CONSULTING LTD AGAT WORK ORDER: 247149317
PROJECT: 165001308.551.102 ATTENTION TO: Bahram Siavash
SAMPLING SITE: SAMPLED BY:
Soil Analysis
RPT Date: May 18, 2024 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc‘ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper
Corrosivity Package
Chloride (2:1) 5856796 <2 <2 NA <2 95% 70% 130% 96% 80% 120% 96% 70% 130%
Sulphate (2:1) 5856796 1480 1480 0.0% <2 96% 70% 130% 97% 80% 120% NA 70% 130%
pH (2:1) 5856856 6.20 6.53 5.2% NA 98% 80% 120%
Electrical Conductivity (2:1) 5856856 0.339 0.371 9.0% <0.005 96% 80% 120%
Redox Potential 1 5850929 NA 100% 90% 110%

Comments: NA signifies Not Applicable.
pH duplicates QA acceptance criteria was met relative as stated in Table 5-15 of Analytical Protocol document.

Duplicate NA: results are under 5X the RDL and will not be calculated.
Matrix spike NA: Spike level < native concentration. Matrix spike acceptance limits do not apply and are not calculated.

Certified By:

E'GE T QUALITY ASSURANCE REPORT (V1) Page 5 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.
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Method Summary

CLIENT NAME: STANTEC CONSULTING LTD

PROJECT: 165001308.551.102

SAMPLING SITE:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

AGAT WORK ORDER: 247149317
ATTENTION TO: Bahram Siavash

SAMPLED BY:

PARAMETER

AGAT S.O.P

LITERATURE REFERENCE

ANALYTICAL TECHNIQUE

Rock Analysis
Total Sulfur

Soil Analysis
Chloride (2:1)
Sulphate (2:1)

pH (2:1)
Electrical Conductivity (2:1)

Resistivity (2:1) (Calculated)

Redox Potential 1
Redox Potential 2
Redox Potential 3

MIN-283-12001

INOR-93-6004
INOR-93-6004

INOR 93-6031

INOR-93-6075

INOR-93-6036

INOR-93-6066
INOR-93-6066
INOR-93-6066

ASTM E1915; ASTM E1019; ASTM

D5373

modified from SM 4110 B
modified from SM 4110 B

modified from EPA 9045D and
MCKEAGUE 3.11

modified from MSA PART 3, CH 14

and SM 2510 B

McKeague 4.12, SM 2510 B,SSA #5

Part 3

G200-20, SM 2580 B
ASTM G200-20, SM 2580 B
ASTM G200-20, SM 2580 B

LECO

ION CHROMATOGRAPH
ION CHROMATOGRAPH

PH METER

PC TITRATE

CALCULATION

REDOX POTENTIAL ELECTRODE
REDOX POTENTIAL ELECTRODE
REDOX POTENTIAL ELECTRODE

@ G@ET METHOD SUMMARY (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 6 of 7
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5835 Coopers Avenue | Laboratory Use Only

Mississauga, Ontario |

IChain. of Custody Record

C_Iient Information:

Stantec Consulting Ltd.

I Regulatory Requirements:_

Ph.: 905.712.5100 - Fax: 905.712.5122 -

Laboratories LAZ Y2 | acaT wo #: 2yTId9%: % i
www.agatlabs.com - webearth.agatlabs.com | Lab Temperatuse:
Notes: bhoy

Toll Free: 800.856.6261

Y, 183, 1% -9

Arrival Temperature:

Turnaround Time Required (TAT) Req_uir;d*

Company: Regulation 153/09 | : R lar TAT
pery Bahram Siavash O (mg.gSl; Amomt) / [] SewerUse [] Regulation 558 egular
Contact: i
Aiiess: 300-675 Cochran Drive West Tower Table Region [] ccmE 5 to 7 Working Days
H Indicate one Indicate one I:l Other (specify) Rush TAT (please provide prior notification)
D 005-479-9345 = 005-474-9889 |:| Ind/Com Rush Surcharges Apply
. . | .
. 165001308.551.102 . . [] Res/Park [] sanitary | ] 3working Days
roject: 2 .
| ) [ Prov. water Quality 2 Working Days
| AGAT Quotation #: | I—_-l Agriculture D Storm Objectives (PWQO) D
} —— . . ——rr ! !_! 1 Working Da
PIEasE NOTE, 1T quotaton narmuer 15 ot provioead, e =
client will be billed full price for analysis. D Coarse D Fine OR

Date Required (Rush surcharges may apply):

|
1
| Is this a drinking water sample?
| {potable water intended for human consumption}

Invoice To: Same: Yes No [] Is this submission for a Record of Site Condition?

Company: Il OvYes O No OYes ONo | | *TAT is exclusive of weekends and statutory holidays _
Contact: | If “Yes", please use the z | ' [T I8 g =
Address: Drinking Water Chain of Custody Form 0| = [ 3 8 =
. = - e | | 2@ g = E’ — - ﬁﬁ_
ﬁegend Matrix—— | Report Information — reports to besentto: R |T T 1 Taalt % i N A I I é § 5
! : — i { g L8z
: Bahram Siavash u L E T =2 a0 u e |55 | ™
GW Ground Water 0 Oil 1. Name: |l a = 58| 22 == A o C 3 ‘
SW Surface W - [ Email.  Bahram.Siavash@stantec.com % | 2| ﬁ ] D;‘.) e (== g §n I e E S
urface Water aint | B = | \ 5] ol &2 = =
| i 112 Name: Kirby Lales | ‘éﬁ 2 i 90| pg 2 @ @ 2 | 2 § 8
SD Sediment S Soil - (5] E(S1zR | &5 |lo] & e RS a 3 a
| Email: kirby.lales@stantec.com vl S|€ a8 HO S :g n e = AR ERE
| . — ————— 8135|302 & |3|é8 £l [Blgl (3121|213
= . - — — fto | Zils | 2| | | o Ll=la |5 |=
| samole Identification | D@t Time Sample # of Comments 2|2 5|5/L82) 28 g :2; AR g E1ELE 1 a 5
P | Sampled Sampled Matrix Containers Site/Sample Information s £/ f|s 00|27 8 8|2 & 6§ £2/6|R B & S8
- - ! =il | | vt | oG e/, S naton. === = e 15 It R RN i B8 230 1 2
DCC2 -SS83 12024-05-09] | 1 &' | 3] %X
| KCBA1-8812 2024-05-09_@ | 1 48 NN N X XX
KCBAZ-SS11— 2024:05:09]  — = “t ———t == — Si= =KX =
e L. e | — — - — — S W VI S | et B
| KCBP1-SS12  2024-05-08) 1 36 x| x| X
KCBP2-SS5 | 2024-05-09! 1 11" X X X B
| '
|
- _ _ — — =  — S A = =) S = = L
| e — e — —
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Document ID: DIV-78-1511.006 Date Issued: July 20, 2011
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@ @ @ ﬁ Laboratories

CLIENT NAME: STANTEC CONSULTING LTD
300-675 Cochrane Drive
MARKHAM, ON L3R0BS8
(905) 444-7777

ATTENTION TO: Bahram Siavash
PROJECT: 165001308.551.102
AGAT WORK ORDER: 247152603
ROCK ANALYSIS REVIEWED BY: Ali Reza Khosh Kish, Report Writer
SOIL ANALYSIS REVIEWED BY: Nivine Basily, Inorganic Team Lead
DATE REPORTED: May 29, 2024
PAGES (INCLUDING COVER): 7
VERSION*: 1

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*Notes

Disclaimer:

. All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may

incorporate modifications from the specified reference methods to improve performance.

. All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may

be exempt, please contact your Client Project Manager for details.

. AGAT's liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other
third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the

services.
. This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
. The test results reported herewith relate only to the samples as received by the laboratory.

. Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of
merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines

contained in this document.

. All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.

. For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C
upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay

between sampling and submission to the laboratory could not be minimized.

AGAT Laboratories (V1) Page 1 of 7
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations

are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating

conformity with a specified requirement.



@ @ @ 'F Laboratories

CLIENT NAME: STANTEC CONSULTING LTD

Certificate of Analysis

AGAT WORK ORDER: 247152603
PROJECT: 165001308.551.102

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

ATTENTION TO: Bahram Siavash

SAMPLING SITE: SAMPLED BY:
(284-137) Sulfide (CGY)
DATE RECEIVED: 2024-05-21 DATE REPORTED: 2024-05-29
SAMPLE DESCRIPTION: Sign 3-SS2 Sign 2-SS3 Sign 1-SS2 Sign 4-SS2
SAMPLE TYPE: Soil Soil Soil Soil
DATE SAMPLED: 2024-05-17 2024-05-17 2024-05-17 2024-05-17
Parameter Unit G/S RDL 5872329 5872353 5872354 5872355
Sulfide % 0.01 <0.01 <0.01 0.01 <0.01

Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard
Analysis performed at AGAT Calgary (unless marked by *)

Certified By:

E@'GE T CERTIFICATE OF ANALYSIS (V1)

Page 2 of 7

Results relate only to the items tested. Results apply to samples as received.




@ @ @ ﬁ Laboratories

CLIENT NAME: STANTEC CONSULTING LTD

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Certificate of Analysis

AGAT WORK ORDER: 247152603
PROJECT: 165001308.551.102
ATTENTION TO: Bahram Siavash

SAMPLING SITE: SAMPLED BY:
Corrosivity Package
DATE RECEIVED: 2024-05-21 DATE REPORTED: 2024-05-29
SAMPLE DESCRIPTION: Sign 3-SS2 Sign 2-SS3 Sign 1-SS2 Sign 4-SS2
SAMPLE TYPE: Soil Soil Soil Soil
DATE SAMPLED: 2024-05-17 2024-05-17 2024-05-17 2024-05-17
Parameter Unit RDL 5872329 5872353 5872354 5872355
Chloride (2:1) Ha/g 2 21 8 602 957
Sulphate (2:1) Ha/g 2 26 14 49 68
pH (2:1) pH Units NA 8.75 8.62 8.56 8.52
Electrical Conductivity (2:1) mS/cm 0.005 0.169 0.172 5.35 0.207
Resistivity (2:1) (Calculated) ohm.cm 1 5920 5810 187 4830
Redox Potential 1 mV NA 244 195 222 242
Redox Potential 2 mV NA 248 196 219 246
Redox Potential 3 mV NA 242 192 224 242

Comments:

RDL - Reported Detection Limit; G/ S - Guideline / Standard

5872329-5872355 EC, pH, Chloride and Sulphate were determined on the extract obtained from the 2:1 leaching procedure (2 parts DI water: 1 part soil). Resistivity is a calculated parameter.
Redox potential measured on as received sample. Due to the potential for rapid change in sample equilibrium chemistry with exposure to oxidative/reduction conditions laboratory results may differ from

field measured results.

Redox potential measurement in soil is quite variable and non reproducible due in part, to the general heterogeneity of a given soil. It is also related to the introduction of increased oxygen into the sample
after extraction. The interpretation of soil redox potential should be considered in terms of its general range rather than as an absolute measurement.

Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

E@'GE T CERTIFICATE OF ANALYSIS (V1)

Page 3 of 7

Results relate only to the items tested. Results apply to samples as received.



@ @ @ ﬁ Laboratories

Quality Assurance

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

CLIENT NAME: STANTEC CONSULTING LTD AGAT WORK ORDER: 247152603
PROJECT: 165001308.551.102 ATTENTION TO: Bahram Siavash
SAMPLING SITE: SAMPLED BY:

Rock Analysis

RPT Date: May 29, 2024 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acceptable Acceptable Acceptable
PARAMETER Batch Saln(rjlple Dup #1 | Dup #2 RPD Blank M(\e/aaslﬂéed Limits Recovery| Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper
(284-137) Sulfide (CGY)
Total Sulfur 5872329 5872329 <0.01 <0.01 0.0% <0.01 106% 80% 120%
Sulfate 5866626 5866626 <0.01 <0.01 0.0% <0.01 88% 80% 120%

Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
Duplicate/ Replicate NA: Results are less than 10X the RDL and RPD will not be calculated

(284-137) Sulfide (CGY)
Sulfate 5872329 5872329 <0.01 <001 0.0% <001 80% 120%

Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
Duplicate/ Replicate NA: Results are less than 10X the RDL and RPD will not be calculated

Toge . o—ee

Certified By:

E'GET QUALITY ASSURANCE REPORT (V1)

Page 4 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.




@ @ @ 'F Laboratories

CLIENT NAME: STANTEC CONSULTING LTD

PROJECT: 165001308.551.102

SAMPLING SITE:

Quality Assurance

AGAT WORK ORDER: 247152603
ATTENTION TO: Bahram Siavash
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL
FAX

(403)735-2005
(403)735-2771

http://www.agatlabs.com

Soil Analysis

RPT Date: May 29, 2024 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc‘ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper
Corrosivity Package
Chloride (2:1) 5872329 5872329 21 21 0.0% <2 94% 70% 130% 97%  80% 120% 95%  70% 130%
Sulphate (2:1) 5872329 5872329 26 25 3.9% <2 95% 70% 130% 100% 80% 120% 97%  70% 130%
pH (2:1) 5872329 5872329  8.75 8.63 1.4% NA 101% 80% 120%
Electrical Conductivity (2:1) 5872329 5872329 0.169 0.139 19.5% <0.005 94% 80% 120%
Redox Potential 1 5872329 100% 90% 110%
Comments: NA signifies Not Applicable.
pH duplicates QA acceptance criteria was met relative as stated in Table 5-15 of Analytical Protocol document.
Duplicate NA: results are under 5X the RDL and will not be calculated.
QY\;_WCAL )
& »%
$ )
é NIVINE BASILY 9 : \P
Certified By: NGEZ AN
E'GET QUALITY ASSURANCE REPORT (V1) Page 5 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.



2910 12TH STREET NE

CALGARY, ALBERTA

@ @ @ ﬁ b CANADA T2E 7P7
. TEL (403)735-2005

[Laboratories EAX (4037352771

http://www.agatlabs.com

Method Summary

CLIENT NAME: STANTEC CONSULTING LTD AGAT WORK ORDER: 247152603
PROJECT: 165001308.551.102 ATTENTION TO: Bahram Siavash
SAMPLING SITE: SAMPLED BY:
PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Soil Analysis
Chloride (2:1) INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
Sulphate (2:1) INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
pH (2:1) INOR 93-6031 modified from EPA 9045D and PH METER

MCKEAGUE 3.11
modified from MSA PART 3, CH 14

Electrical Conductivity (2:1) INOR-93-6075 and SM 2510 B PC TITRATE

Resistivity (2:1) (Calculated) INOR-93-6036 Mokeague 4.12, SM 2510 B.SSAHS - caLcuLaTioN

Redox Potential 1 INOR-93-6066 G200-20, SM 2580 B REDOX POTENTIAL ELECTRODE
Redox Potential 2 INOR-93-6066 ASTM G200-20, SM 2580 B REDOX POTENTIAL ELECTRODE
Redox Potential 3 INOR-93-6066 ASTM G200-20, SM 2580 B REDOX POTENTIAL ELECTRODE
@ G@ET METHOD SUMMARY (V1) Page 6 of 7

Results relate only to the items tested. Results apply to samples as received.
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5835 Coopers Avenue | Laboratory Use Only

Mississauga, Ontario
L4z 1Y2

www.agatlabs.com - webearth.agatlabs.com

| Arrival Temperature:
AGAT WO #:
Lab Temperature:

Chain of Custody Record

Client Information:
Stantec Consulting t.td.

! - Regulatory Requirem_en:cs:

Company: Regulation 153/09
i Bahram Siavash D rreg-gSIi Amoni) 4 D Sewerilse
Contact: :
. 300W-675 Cochrane Drive West Tower Table Region

Address: | - e

Markham, ON L3R 0B8 indicate one indicate one
— 905-479-0345 Co 005474-9880 [ ind/com

- Res/Park Sanitar:

project: 165001308.551.102 oE (] Resy [] sanitary

AGAT Quotation #:

[ storm

[J aericurture

Please note, if quotation number is not provided,
client will be billed full price for analysis.

Soil Texture (check one)

I:l Coarse I:l Fine

Invoice To:

|
Company:

Same:Yes @ Nol|

Is this a drinking water sample?
| (potable water intended for human consumption) |

Contact:

0O Yes O No

| Address:

If “Yes”, please use the

Legend Matrix

‘ Report Information - reports to be sent to:

Drinking Water Chain of Custody Form |

Ph.: 905.712.5100 - Fax: 905.712.5122 -

Regulation 558

CCME

oo

Other (specify)

[O] Prov. water Quality
Objectives (PWQO)
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. 1. Name: Bahram Siavash @
GW Ground Water O Oil |~ . I S
| Email; _Bahram.Siavash@stantec.com i€ 2|8
SW Surface Water P Paint : - ) sollll 2
| | 5 Name: Kirby Lales 5 ¥l=
| SD Sediment S Soil : : = = £ £
| ‘ Email: kirby.lales@stantec.com z § s g
e = ———— - i by I} S
. . Date Time Sample # of Comments 2le8I5|S
Sam_pleidentlﬁcatmn Sampled | Sampled Matrix Containers | Site/Sample Information | §. é :|>:; | _5
Sign 3-8S82 12024-05-17| 1 2.5-5' |
Sign?2 Stem4-SS3 12024-05-17| o 1 5.7
Sign1-SS2 12024-05-17| 1| 2.5-5
Sign4 Sfgrs-SS2 12024-05-17 S 1 2.5-5
|
[
Samples Relinquished by (print name & sign): Date/Time
Samples Relinquished by (print name & Sign): Date/Time

Document ID: DIV-78-1511.006

Moy 51124

|Gz 20 ah\yfite Copy - AGAT

Toll Free: 800.856.6261

Notes:

No ice — | bhoxX

Turnaround Tim:e Requirea (TAT) Required*

‘ Regular TAT
5 to 7 Working Days

| Rush TAT (please provide prior notification)
‘ Rush Surcharges Apply

| |:| 3 Working Days

| |:| 2 Working Days |
! [ 1 working Day |

| on

—— | Date Required (Rush surcharges may apply):

{s this submission for a Record of Slte Condltion?

il *TAT is exclusive of weekends and statutory holidays
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CLIENT NAME: STANTEC CONSULTING LTD
300-675 Cochrane Drive
MARKHAM, ON L3R0BS8
(905) 444-7777

ATTENTION TO: Bahram Siavash
PROJECT: 165001308.551.102
AGAT WORK ORDER: 247162759
SOIL ANALYSIS REVIEWED BY: Nivine Basily, Inorganic Team Lead
DATE REPORTED: Jun 21, 2024
PAGES (INCLUDING COVER): 5
VERSION*: 1

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:

. All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may

incorporate modifications from the specified reference methods to improve performance.

. All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may

be exempt, please contact your Client Project Manager for details.

. AGAT's liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other
third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the

services.
. This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
. The test results reported herewith relate only to the samples as received by the laboratory.

. Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of
merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines

contained in this document.

. All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.

. For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C
upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay

between sampling and submission to the laboratory could not be minimized.

AGAT Laboratories (V1) Page 1 of 5
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations

are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating

conformity with a specified requirement.



5835 COOPERS AVENUE

Certificate of Analysis VISSISSAUGA, ONTARIO
ﬁ |: CANADA L4Z 1Y2
@ @ @ L.aboratories AGAT WORK ORDER: 24T162759 TEL (905)712-5100

PROJECT: 165001308.551.102 FAX (905)712-5122

CLIENT NAME: STANTEC CONSULTING LTD
SAMPLING SITE:

http://www.agatlabs.com

ATTENTION TO: Bahram Siavash
SAMPLED BY:

Inorganic Chemistry (Soil)

DATE RECEIVED: 2024-06-14

DATE REPORTED: 2024-06-21

SAMPLE DESCRIPTION:

Sign7-SS3  Sign 9- 5S4

SAMPLE TYPE: Soil Soil
DATE SAMPLED:  2024-06-14 2024-06-14
10:00 10:00
Parameter Unit G/S RDL 5936289 5936306
Sulphate (2:1) ua/g 2 44 18
pH (2:1) pH Units NA 8.55 8.57
Electrical Conductivity (2:1) mS/cm 0.005 0.161 0.169
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

5936289-5936306 EC, pH and Sulphate were determined on the extract obtained from the 2:1 leaching procedure (2 parts DI water: 1 part soil).

Analysis performed at AGAT Toronto (unless marked by *)

MICAL
bc*‘e O

NIVINE BASILY
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Certified By:

EG'GE T CERTIFICATE OF ANALYSIS (V1)

Page 2 of 5

Results relate only to the items tested. Results apply to samples as received.




5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

@ @ @ 'F Laboratories

Quality Assurance

AGAT WORK ORDER: 247162759
ATTENTION TO: Bahram Siavash

CLIENT NAME: STANTEC CONSULTING LTD
PROJECT: 165001308.551.102

SAMPLING SITE: SAMPLED BY:
Soil Analysis
RPT Date: Jun 21, 2024 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc‘ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper
Inorganic Chemistry (Soil)
Sulphate (2:1) 5936670 86 87 1.2% <2 100% 70% 130% 100% 80% 120% 98%  70% 130%
pH (2:1) 5941190 7.76 7.70 0.8% NA 96% 80% 120%
Electrical Conductivity (2:1) 5941190 0.203 0.188 7.7% <0.005 109% 80% 120%
Comments: NA signifies Not Applicable.
pH duplicates QA acceptance criteria was met relative as stated in Table 5-15 of Analytical Protocol document.
QY\;_wcALP%
& »%
$ )
é NIVINE BASILY 9 : \P
Certified By: NGEZ AN
E'GE T QUALITY ASSURANCE REPORT (V1) Page 3 of 5

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.
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CLIENT NAME: STANTEC CONSULTING LTD

PROJECT: 165001308.551.102
SAMPLING SITE:

Method Summary

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

AGAT WORK ORDER: 247162759

ATTENTION TO: Bahram Siavash

and SM 2510 B

SAMPLED BY:
PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Soil Analysis
Sulphate (2:1) INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
pH (2:1) INOR 93-6031 m‘éﬂfl'zfé[j’é“;ff 9045D and PH METER
Electrical Conductivity (2:1) INOR-93-6075 modified from MSA PART 3, CH 14 pc yrpaTE

@ G@ET METHOD SUMMARY (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 4 of 5
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Have feedback?

Scan herefora i
quick survey!

=

R235 Cocpare Avenuae
a, Ontario L4Z Lv2

Mississa

Ph: @05,712.5100 Fax: 905.712,5122

webaarth.agatlabs.com

Cha in Of CUStOdy ReCO rd If this is a Drinking Water sample, please use Drinking Water Chain of Custody Form (potable water consumed by humans)

Laboratory Use Only

2T 02359

Work Order #:

i boy

Cooler Quantity:

2$ 3 |128-57)

Arrival Temperatures:

Any and all products and/or services provided by AGAT Labs are pursuant to the terms and conditions as set forth at www.agatlalis,com/termsandoanditions unless otherwise agreed In a current written contractual document,

Page 5 of 5
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@ @ @ ﬁ Laboratories

CLIENT NAME: STANTEC CONSULTING LTD
300-675 Cochrane Drive
MARKHAM, ON L3R0BS8
(905) 444-7777

ATTENTION TO: Bahram Siavash
PROJECT: 165001308.551.102
AGAT WORK ORDER: 247219442
ROCK ANALYSIS REVIEWED BY: Jewel Shibu, Lab Supervisor
SOIL ANALYSIS REVIEWED BY: Nivine Basily, Inorganic Team Lead
DATE REPORTED: Nov 18, 2024

PAGES (INCLUDING COVER): 7

VERSION*: 1

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*Notes

Disclaimer:

. All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may

incorporate modifications from the specified reference methods to improve performance.

. All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may

be exempt, please contact your Client Project Manager for details.

. AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other
third party. Unless expressly agreed otherwise in writing, AGAT's liability is limited to the actual cost of the specific analysis or analyses included in the

services.
. This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
L The test results reported herewith relate only to the samples as received by the laboratory.

. Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of
merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines

contained in this document.

. All reportable information is available on request from AGAT Laboratories, in accordance with ISO/IEC 17025:2017, ISO/IEC 17025:2005 (Quebec), DR-

12-PALA and/or NELAP Standards.

. This document is signed by an authorized signatory who meets the requirements of the MELCCFP, CALA, CCN and NELAP.

. For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C
upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay

between sampling and submission to the laboratory could not be minimized.

AGAT Laboratories (V1) Page 1 of 7
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations

are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating

conformity with a specified requirement.
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CLIENT NAME: STANTEC CONSULTING LTD
SAMPLING SITE:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Certificate of Analysis

AGAT WORK ORDER: 247219442

PROJECT: 165001308.551.102
ATTENTION TO: Bahram Siavash
SAMPLED BY:

(284-137) Sulfide (CGY)

DATE RECEIVED: 2024-11-11

DATE REPORTED: 2024-11-18

SAMPLE DESCRIPTION: SIGN 5 (SS2)
SAMPLE TYPE: Soil
DATE SAMPLED:  2024-11-08
11:00
Parameter Unit G/S RDL 6308709
Sulfide % 0.01 <0.01
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard
6308709 Sulfide is a calculated parameter and is non-accredited. The parameters that are components of the calculation are accredited.

Analysis performed at AGAT Calgary (unless marked by *)

dohlo

Jewel Shibu

Certified By:

EG'GE T CERTIFICATE OF ANALYSIS (V1)

Page 2 of 7

Results relate only to the items tested. Results apply to samples as received.




@ @ @ ﬁ Laboratories

Certificate of Analysis
AGAT WORK ORDER: 247219442

CLIENT NAME: STANTEC CONSULTING LTD

SAMPLING SITE:

PROJECT: 165001308.551.102
ATTENTION TO: Bahram Siavash
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Corrosivity Package

DATE RECEIVED: 2024-11-11

DATE REPORTED: 2024-11-18

SAMPLE DESCRIPTION: SIGN 5 (SS2)
SAMPLE TYPE: Soil
DATE SAMPLED:  2024-11-08
11:00
Parameter Unit G/S RDL 6308709
Chloride (2:1) ua/g 2 6
Sulphate (2:1) ua/g 2 65
pH (2:1) pH Units NA 8.09
Electrical Conductivity (2:1) mS/cm 0.005 0.209
Resistivity (2:1) (Calculated) ohm.cm 1 4780
Redox Potential 1 mV NA 427
Redox Potential 2 mV NA 425
Redox Potential 3 mV NA 427

Comments:
6308709

RDL - Reported Detection Limit;
EC, pH, Chloride and Sulphate were determined on the extract obtained from the 2:1 leaching procedure (2 parts DI water: 1 part soil). Resistivity is a calculated parameter.

G/ S - Guideline / Standard

Redox potential measured on as received sample. Due to the potential for rapid change in sample equilibrium chemistry with exposure to oxidative/reduction conditions laboratory results may differ from

field measured results.

Redox potential measurement in soil is quite variable and non reproducible due in part, to the general heterogeneity of a given soil. It is also related to the introduction of increased oxygen into the sample
after extraction. The interpretation of soil redox potential should be considered in terms of its general range rather than as an absolute measurement.

Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

EG'GE T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 3 of 7
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CALGARY, ALBERTA

@ @ @ ﬁ b CANADA T2E 7P7
. TEL (403)735-2005

[Laboratories EAX (4037352771

http://www.agatlabs.com

Quality Assurance

CLIENT NAME: STANTEC CONSULTING LTD AGAT WORK ORDER: 247219442
PROJECT: 165001308.551.102 ATTENTION TO: Bahram Siavash
SAMPLING SITE: SAMPLED BY:
Rock Analysis
RPT Date: Nov 18, 2024 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc‘ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper
(284-137) Sulfide (CGY)
Total Sulfur 6313174 6313174 <0.01 <0.01 NA <0.01 101% 80% 120%
Sulfate 6308709 6308709 0.01 0.01 NA <0.01 115% 80% 120%

Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
Duplicate/ Replicate NA: Results are less than 10X the RDL and RPD will not be calculated

dollo

Certified By: Jewel SHibu

E'GE T QUALITY ASSURANCE REPORT (V1) Page 4 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.
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FAX (403)735-2771
http://www.agatlabs.com

Quality Assurance

CLIENT NAME: STANTEC CONSULTING LTD AGAT WORK ORDER: 247219442
PROJECT: 165001308.551.102 ATTENTION TO: Bahram Siavash
SAMPLING SITE: SAMPLED BY:
Soil Analysis
RPT Date: Nov 18, 2024 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc‘ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper

Corrosivity Package

Chloride (2:1) 6313174 4 4 NA <2 94% 70% 130% 101% 80% 120% 94%  70% 130%
Sulphate (2:1) 6313174 3 3 NA <2 96% 70% 130% 106% 80% 120% 99%  70% 130%
pH (2:1) 6308709 6308709  8.09 8.04 0.7% NA 102% 80% 120%
Electrical Conductivity (2:1) 6308709 6308709  0.209 0.245 15.9% <0.005 101% 80% 120%
Redox Potential 1 6308709 100% 90% 110%

Comments: NA signifies Not Applicable.
pH duplicates QA acceptance criteria was met relative as stated in Table 5-15 of Analytical Protocol document.

Duplicate NA: results are under 5X the RDL and will not be calculated.
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Certified By:

E'GE T QUALITY ASSURANCE REPORT (V1) Page 5 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.
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http://www.agatlabs.com

Method Summary

CLIENT NAME: STANTEC CONSULTING LTD AGAT WORK ORDER: 247219442
PROJECT: 165001308.551.102 ATTENTION TO: Bahram Siavash
SAMPLING SITE: SAMPLED BY:
PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Soil Analysis
Chloride (2:1) INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
Sulphate (2:1) INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
pH (2:1) INOR 93-6031 modified from EPA 9045D and PH METER

MCKEAGUE 3.11
modified from MSA PART 3, CH 14

Electrical Conductivity (2:1) INOR-93-6075 and SM 2510 B PC TITRATE

Resistivity (2:1) (Calculated) INOR-93-6036 Mokeague 4.12, SM 2510 B.SSAHS - caLcuLaTioN

Redox Potential 1 INOR-93-6066 G200-20, SM 2580 B REDOX POTENTIAL ELECTRODE
Redox Potential 2 INOR-93-6066 ASTM G200-20, SM 2580 B REDOX POTENTIAL ELECTRODE
Redox Potential 3 INOR-93-6066 ASTM G200-20, SM 2580 B REDOX POTENTIAL ELECTRODE
@ G@ET METHOD SUMMARY (V1) Page 6 of 7

Results relate only to the items tested. Results apply to samples as received.
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[Laboratories

5835 Coopers Avenue
Mississauga, Ontario
L4Z 1Y2

www.agatlabs.com - webearth.agatlabs.com

Chain of Custody Record

CIie;ut Information:

Company: Stantec Consulting Ltd.

Contact: Bahram Siavash

Address: 300W-675 Cochran Drive West Tower
Markham, ON L3R 0B8

Phone: 905-479-9345 Fax: 905-474-9889

Project: 165001308.551.102 PO:

AGAT Quotation #:

Please note, if quotation number is not provided,
client will be billed full price for analysis.

Invoice To: Same: Yes 4 No [

Ph.: 905.712.5100 - Fax: 905.712.5122 - Toll Free: 800.856.6261 |

Reglratory Requirements:

[ [] Regulation 153/09

(reg. 511 Ainent )

Table

Indicate one
[] Ind/Com
[ res/park

| [ aericutture

Soil Texture (check one)

D Coarse l:‘ Fine |

Is this a drinking water sample?

I:l Sewer Use I:_l Regulation 558
Region ] ccme
indicate one D

Other (specify) ‘

[ sanitary
[ storm

[C] Prov. Water Quality
Objectives (PWQO)

l:‘ None I

Is this submission for a Record of Site Condition?

IEo;atory Use Only

(. ¥ '

Arrival Temperature:

AGAT WO #: 2MT 21 4 Hed2o
Lab Temperature:
Notes:

ne ‘L, y LeX

Turnaround Time Required (TAT) Required* ‘
Regular TAT
5 to 7 Working Days |

Rush TAT (please provide prior notification)
Rush Surcharges Apply

D 3 Working Days ‘
[:| 2 Working Days

[ 1 working Day

OR

Date Required (Rush surcharges may apply): ‘

) {potable water Intended for human consumption) ) = R
Company: | OvYes DONo ' - =l uy OYes O | *TAT is exclusive of weekends and statutory holidays
Contact: o = T — T T =1 | T —
i If “Yes", please use the T ‘g £ 2
Address: Drinking Water Chain of Custody Form % ol = % ko) g =
= —— = - [ it el A 3 = =
e — | —— — —— ——— ———— =z L") = = o Q =
. ox mn | o s s
. || Report Information - reports to be sent to: [ = og X o £
Legend Matrix P : ' o0 ~§|F ) y RE-RE '
| . Kirby Lales ® Lt B g -BE ¥ £ ©
GW Ground Water 0 Oil 1. Name: d 3 g, /568 ZZ |2« 8|2 |52
Email:  Kirby.Lales@Stantec.com - 2|l UoS | o 0O & e 2 g s ©» 5
SW Surface Water P Paint || : = ) w | 2 z o - als = |EB1E
5. Name: Maged Abdel Mesih 5 22 2,0 a9 0 " e £ 2 & 8§
SD Sediment $ Soil : : : = E E =2 FZ |8 S £ % a8 o
Email: Maged.Abdel-Mesih@stantec.com 2ls|é g o a g‘ oo g 3 § % K e |2 E 3
= - —_— =" © o =] 73 g o O 25 =
S ~ : la|2|8[2]%.2]l Eo 0| s gl=s . 2g|e £
. Date Time Sample # of Comments s|E|2 5|82 22 s/ 2 £ 5 4 8|y 5 28 @ G
San_'lplildentlﬁcatcon Sampled Sampled Matrix Containers Site/Sample Information s 2 £ 5 _ %:_D o 2 O | g 8 2 E 5|8 5_ == _ a3 nl-d -
SIGN 5 (8S2) 2024-11-08 11:00 AM 1 2.54.5' X X X
Samples Relinquished by (print name & sign): Date/Time r‘-.-u-wnir--,zé-_----.v-.! (Pt name & suni Datey Tirrie nlkCopy - Client
(r{f Aoy /1 U'if' Page of
Sampies Relinquished by (print name & sign): "Date/Time Bamples Receivad by mimm ) Date/ Time ﬁﬁ!ﬁ Golden Copy - AGAT ———
White Copy - AGAT NO:

Document 1D: DIV-78-1511,006

Date Issued: July 20, 2011

Page 7 of 7



@ @ @ ﬁ Laboratories

CLIENT NAME: STANTEC CONSULTING LTD
300-675 Cochrane Drive
MARKHAM, ON L3R0BS8
(905) 444-7777

ATTENTION TO: Bahram Siavash
PROJECT: 165001308.551.102
AGAT WORK ORDER: 25T257123
ROCK ANALYSIS REVIEWED BY: Jewel Shibu, Lab Supervisor
SOIL ANALYSIS REVIEWED BY: Chuandi Zhang, Inorganic Supervisor
DATE REPORTED: Mar 13, 2025

PAGES (INCLUDING COVER): 7

VERSION*: 1

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*Notes

Disclaimer:

. All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may

incorporate modifications from the specified reference methods to improve performance.

. All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may

be exempt, please contact your Client Project Manager for details.

. AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other
third party. Unless expressly agreed otherwise in writing, AGAT's liability is limited to the actual cost of the specific analysis or analyses included in the

services.
. This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
L The test results reported herewith relate only to the samples as received by the laboratory.

. Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of
merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines

contained in this document.

. All reportable information is available on request from AGAT Laboratories, in accordance with ISO/IEC 17025:2017, ISO/IEC 17025:2005 (Quebec), DR-

12-PALA and/or NELAP Standards.

. This document is signed by an authorized signatory who meets the requirements of the MELCCFP, CALA, CCN and NELAP.

. For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C
upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay

between sampling and submission to the laboratory could not be minimized.

AGAT Laboratories (V1) Page 1 of 7
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations

are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating

conformity with a specified requirement.



2910 12TH STREET NE

Certificate of Analysis CALGARY. ALBERTA
ﬁ |: CANADA T2E 7P7
@ @ @ L.aboratories AGAT WORK ORDER: 25T257123 TEL (403)735-2005

PROJECT: 165001308.551.102 FAX (403)735-2771

http://www.agatlabs.com

CLIENT NAME: STANTEC CONSULTING LTD ATTENTION TO: Bahram Siavash
SAMPLING SITE: SAMPLED BY:
(284-137) Sulfide (CGY)
DATE RECEIVED: 2025-03-11 DATE REPORTED: 2025-03-13
SAMPLE DESCRIPTION: Sign11-SS5
SAMPLE TYPE: Soil
DATE SAMPLED:  2025-03-10
16:00
Parameter Unit G/S RDL 6574351

Sulfide % 0.01 0.01
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard
6574351 Sulfide is a calculated parameter and is non-accredited. The parameters that are components of the calculation are accredited.

Analysis performed at AGAT Calgary (unless marked by *)

dollo

Certified By: Jewel Shibu

E@'GE T CERTIFICATE OF ANALYSIS (V1) Page 2 of 7
Results relate only to the items tested. Results apply to samples as received.
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Certificate of Analysis

AGAT WORK ORDER: 257257123
PROJECT: 165001308.551.102

CLIENT NAME: STANTEC CONSULTING LTD

ATTENTION TO: Bahram Siavash

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

SAMPLING SITE: SAMPLED BY:
Corrosivity Package
DATE RECEIVED: 2025-03-11 DATE REPORTED: 2025-03-13
SAMPLE DESCRIPTION: Sign11-SS5
SAMPLE TYPE: Soil
DATE SAMPLED:  2025-03-10
16:00
Parameter Unit G/S RDL 6574351

Chloride (2:1) ua/g 2 1490
Sulphate (2:1) ua/g 2 40
pH (2:1) pH Units NA 7.35
Electrical Conductivity (2:1) mS/cm 0.005 2.39
Resistivity (2:1) (Calculated) ohm.cm 1 418
Redox Potential 1 mV NA 363
Redox Potential 2 mV NA 366
Redox Potential 3 mV NA 378
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard
6574351 EC, pH, Chloride and Sulphate were determined on the extract obtained from the 2:1 leaching procedure (2 parts DI water: 1 part soil). Resistivity is a calculated parameter.

Redox potential measured on as received sample. Due to the potential for rapid change in sample equilibrium chemistry with exposure to oxidative/reduction conditions laboratory results may differ from

field measured results.

Redox potential measurement in soil is quite variable and non reproducible due in part, to the general heterogeneity of a given soil. It is also related to the introduction of increased oxygen into the sample
after extraction. The interpretation of soil redox potential should be considered in terms of its general range rather than as an absolute measurement.
Dilution required, RDL has been increased accordingly.

Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

Wﬁ«cﬁ

E@'GE T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 3 of 7
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Quality Assurance

CLIENT NAME: STANTEC CONSULTING LTD AGAT WORK ORDER: 257257123
PROJECT: 165001308.551.102 ATTENTION TO: Bahram Siavash
SAMPLING SITE: SAMPLED BY:
Rock Analysis
RPT Date: Mar 13, 2025 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc‘ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper
(284-137) Sulfide (CGY)
Total Sulfur 6574351 6574351 0.01 0.01 5.7% <0.01 100% 80% 120%
Sulfate 6519695 6519695 0.05 0.05 0.0% <0.01 113% 80% 120%

Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
Duplicate/ Replicate NA: Results are less than 10X the RDL and RPD will not be calculated

dollo

Certified By: Jewel SHibu

E'GE T QUALITY ASSURANCE REPORT (V1) Page 4 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.
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Quality Assurance

CLIENT NAME: STANTEC CONSULTING LTD AGAT WORK ORDER: 257257123
PROJECT: 165001308.551.102 ATTENTION TO: Bahram Siavash
SAMPLING SITE: SAMPLED BY:
Soil Analysis
RPT Date: Mar 13, 2025 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc‘ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper
Corrosivity Package
Chloride (2:1) 6574351 6574351 1490 1480 0.7% <2 98% 70% 130% 98% 80% 120% NA 70% 130%
Sulphate (2:1) 6574351 6574351 40 39 2.5% <2 100% 70% 130% 94% 80% 120% 90% 70% 130%
pH (2:1) 6574351 6574351 7.35 6.46 12.9% 111% 80% 120%
Electrical Conductivity (2:1) 6574351 6574351 2.39 2.49 41% <0.005 99% 80% 120%
Redox Potential 1 6574351 NA NA NA 100% 90% 110%

Comments: NA signifies Not Applicable.

pH duplicates QA acceptance criteria was met relative as stated in Table 5-15 of Analytical Protocol document.
Duplicate NA: results are under 5X the RDL and will not be calculated.

Matrix spike: Spike level < native concentration. Matrix spike acceptance limits do not apply.

P
Certified By: W /WS

E'GE T QUALITY ASSURANCE REPORT (V1) Page 5 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.
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Method Summary

CLIENT NAME: STANTEC CONSULTING LTD AGAT WORK ORDER: 257257123
PROJECT: 165001308.551.102 ATTENTION TO: Bahram Siavash
SAMPLING SITE: SAMPLED BY:
PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Soil Analysis
Chloride (2:1) INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
Sulphate (2:1) INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
pH (2:1) INOR 93-6031 modified from EPA 9045D and PH METER

MCKEAGUE 3.11
modified from MSA PART 3, CH 14

Electrical Conductivity (2:1) INOR-93-6075 and SM 2510 B PC TITRATE

Resistivity (2:1) (Calculated) INOR-93-6036 Mokeague 4.12, SM 2510 B.SSAHS - caLcuLaTioN

Redox Potential 1 INOR-93-6066 G200-20, SM 2580 B REDOX POTENTIAL ELECTRODE
Redox Potential 2 INOR-93-6066 ASTM G200-20, SM 2580 B REDOX POTENTIAL ELECTRODE
Redox Potential 3 INOR-93-6066 ASTM G200-20, SM 2580 B REDOX POTENTIAL ELECTRODE
@ G@ET METHOD SUMMARY (V1) Page 6 of 7

Results relate only to the items tested. Results apply to samples as received.
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@ @ @ ﬁ Laboratories

CLIENT NAME: STANTEC CONSULTING LTD
300-675 Cochrane Drive
MARKHAM, ON L3R0BS8
(905) 444-7777

ATTENTION TO: Bahram Siavash
PROJECT: 165001308.451.102
AGAT WORK ORDER: 24T175676
ROCK ANALYSIS REVIEWED BY: Jewel Shibu, Lab Supervisor
SOIL ANALYSIS REVIEWED BY: Sukhwinder Randhawa, Inorganic Team Lead
DATE REPORTED: Jul 26, 2024

PAGES (INCLUDING COVER): 7

VERSION*: 1

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*Notes

Disclaimer:

. All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may

incorporate modifications from the specified reference methods to improve performance.

. All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may

be exempt, please contact your Client Project Manager for details.

. AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other
third party. Unless expressly agreed otherwise in writing, AGAT's liability is limited to the actual cost of the specific analysis or analyses included in the

services.
. This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
L The test results reported herewith relate only to the samples as received by the laboratory.

. Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of
merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines

contained in this document.

. All reportable information is available on request from AGAT Laboratories, in accordance with ISO/IEC 17025:2017, ISO/IEC 17025:2005 (Quebec), DR-

12-PALA and/or NELAP Standards.

. This document is signed by an authorized signatory who meets the requirements of the MELCCFP, CALA, CCN and NELAP.

. For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C
upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay

between sampling and submission to the laboratory could not be minimized.

AGAT Laboratories (V1) Page 1 of 7
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations

are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating

conformity with a specified requirement.



@ @ @ 'F Laboratories

CLIENT NAME: STANTEC CONSULTING LTD
SAMPLING SITE:

B H 2910 12TH STREET NE
Certificate of Analysis CALGARY. ALBERTA
CANADA T2E 7P7

AGAT WORK ORDER: 24T175676 TEL (403)735-2005

FAX (403)735-2771
http://www.agatlabs.com

PROJECT: 165001308.451.102
ATTENTION TO: Bahram Siavash
SAMPLED BY:

(284-137) Sulfide (CGY)

DATE RECEIVED: 2024-07-19

DATE REPORTED: 2024-07-26

SAMPLE DESCRIPTION:  Sign 6 - ss2 Sign 8 - ss3 Sign 10 - ss4
SAMPLE TYPE: Soil Soil Soil
DATE SAMPLED:  2024-07-18 2024-07-18 2024-07-18
08:00 08:00 08:00
Parameter Unit G/S RDL 6014595 6014598 6014599
Sulfide % 0.01 <0.01 <0.01 0.01
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

6014595-6014599 Sulfide is a calculated parameter and is non-accredited. The parameters that are components of the calculation are accredited.

Analysis performed at AGAT Calgary (unless marked by *)

dohlo

Certified By: Jewel Shibu

EG'GE T CERTIFICATE OF ANALYSIS (V1)

Page 2 of 7

Results relate only to the items tested. Results apply to samples as received.




@ @ @ ﬁ Laboratories

CLIENT NAME: STANTEC CONSULTING LTD

SAMPLING SITE:

Certificate of Analysis
AGAT WORK ORDER: 24T175676

PROJECT: 165001308.451.102

ATTENTION TO: Bahram Siavash

SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Corrosivity Package

DATE RECEIVED: 2024-07-19

DATE REPORTED: 2024-07-26

SAMPLE DESCRIPTION:  Sign 6 - ss2 Sign 8 - ss3 Sign 10 - ss4
SAMPLE TYPE: Soil Soil Soil
DATE SAMPLED:  2024-07-18 2024-07-18 2024-07-18
08:00 08:00 08:00
Parameter Unit G/S RDL 6014595 6014598 6014599
Chloride (2:1) ua/g 2 380 61 11
Sulphate (2:1) ua/g 2 13 9 9
pH (2:1) pH Units NA 8.15 8.29 8.37
Electrical Conductivity (2:1) mS/cm 0.005 0.641 0.224 0.145
Resistivity (2:1) (Calculated) ohm.cm 1 1560 4460 6900
Redox Potential 1 mV NA 321 339 344
Redox Potential 2 mV NA 328 356 352
Redox Potential 3 mV NA 330 352 351

Comments:

RDL - Reported Detection Limit;

G/ S - Guideline / Standard

6014595-6014599 EC, pH, Chloride and Sulphate were determined on the extract obtained from the 2:1 leaching procedure (2 parts DI water: 1 part soil). Resistivity is a calculated parameter.
Redox potential measured on as received sample. Due to the potential for rapid change in sample equilibrium chemistry with exposure to oxidative/reduction conditions laboratory results may differ from

field measured results.

Redox potential measurement in soil is quite variable and non reproducible due in part, to the general heterogeneity of a given soil. It is also related to the introduction of increased oxygen into the sample
after extraction. The interpretation of soil redox potential should be considered in terms of its general range rather than as an absolute measurement.

Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

ON OF

WCAL A
&S

‘ukwinder Kaut Randhan:

Sop

0,
)

10 WO

Fon

EG'GE T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 3 of 7



2910 12TH STREET NE

CALGARY, ALBERTA

@ @ @ ﬁ b CANADA T2E 7P7
. TEL (403)735-2005

[Laboratories EAX (4037352771

http://www.agatlabs.com

Quality Assurance

CLIENT NAME: STANTEC CONSULTING LTD AGAT WORK ORDER: 24T175676
PROJECT: 165001308.451.102 ATTENTION TO: Bahram Siavash
SAMPLING SITE: SAMPLED BY:
Rock Analysis
RPT Date: Jul 26, 2024 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc‘ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper
(284-137) Sulfide (CGY)
Total Sulfur 6013796 6013796 <0.01 0.01 NA <0.01 96% 80% 120%
Sulfate 6013805 6013805 <0.01 <0.01 NA <0.01 99% 80% 120%

Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
Duplicate/ Replicate NA: Results are less than 10X the RDL and RPD will not be calculated

dollo

Certified By: Jewel SHibu

E'GE T QUALITY ASSURANCE REPORT (V1) Page 4 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.



2910 12TH STREET NE

CALGARY, ALBERTA

@ @ @ i | L b CANADA T2E 7P7
] TEL (403)735-2005

a Oratorles FAX (403)735-2771

http://www.agatlabs.com

Quality Assurance

CLIENT NAME: STANTEC CONSULTING LTD AGAT WORK ORDER: 24T175676
PROJECT: 165001308.451.102 ATTENTION TO: Bahram Siavash
SAMPLING SITE: SAMPLED BY:
Soil Analysis
RPT Date: Jul 26, 2024 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc‘ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper

Corrosivity Package

Chloride (2:1) 6019767 128 131 2.3% <2 93% 70% 130% 99% 80% 120% 91%  70% 130%
Sulphate (2:1) 6019767 69 71 2.9% <2 96% 70% 130% 100% 80% 120% 100% 70% 130%
pH (2:1) 6016095 7.01 7.41 5.5% NA 100% 80% 120%
Electrical Conductivity (2:1) 6016095 0.115 0.098 16.0% <0.005 98% 80% 120%
Redox Potential 1 6014595 NA 100% 90% 110%

Comments: NA signifies Not Applicable.
pH duplicates QA acceptance criteria was met relative as stated in Table 5-15 of Analytical Protocol document.

Certified By:

E'GE T QUALITY ASSURANCE REPORT (V1) Page 5 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.




2910 12TH STREET NE

CALGARY, ALBERTA

@ @ @ ﬁ b CANADA T2E 7P7
. TEL (403)735-2005

[Laboratories EAX (4037352771

http://www.agatlabs.com

Method Summary

CLIENT NAME: STANTEC CONSULTING LTD AGAT WORK ORDER: 24T175676
PROJECT: 165001308.451.102 ATTENTION TO: Bahram Siavash
SAMPLING SITE: SAMPLED BY:
PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Soil Analysis
Chloride (2:1) INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
Sulphate (2:1) INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
pH (2:1) INOR 93-6031 modified from EPA 9045D and PH METER

MCKEAGUE 3.11
modified from MSA PART 3, CH 14

Electrical Conductivity (2:1) INOR-93-6075 and SM 2510 B PC TITRATE

Resistivity (2:1) (Calculated) INOR-93-6036 Mokeague 4.12, SM 2510 B.SSAHS - caLcuLaTioN

Redox Potential 1 INOR-93-6066 G200-20, SM 2580 B REDOX POTENTIAL ELECTRODE
Redox Potential 2 INOR-93-6066 ASTM G200-20, SM 2580 B REDOX POTENTIAL ELECTRODE
Redox Potential 3 INOR-93-6066 ASTM G200-20, SM 2580 B REDOX POTENTIAL ELECTRODE
@ G@ET METHOD SUMMARY (V1) Page 6 of 7

Results relate only to the items tested. Results apply to samples as received.
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Chain of Custorg R_gc_or_d

' Client Information:

Stantec Consulting Ltd
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| o Markham, ON L3R 058 | tndicate vne Indicate one O ower (specifyy | Rush TAT (please provide prior notification) I
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A 5 Name: MagedAbde-Mesin 5 ElE|2eO| g 2 a| |Z|E
SD Scdiment S Soil | = E ElER 52 2 ° s |2 | |
Email:  Maged Abdel-vesi@stantec.com o Slzme | OO § 5 c 1 S|z
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FOUNDATION INVESTIGATION AND DESIGN REPORT - OVERHEAD SIGNS - HIGHWAY 4
WIDENING FROM CLINTON LINE TO NEW TALBOTVILLE BYPASS AND NEW TALBOTVILLE
BYPASS FROM HIGHWAY 4 TO HIGHWAY 3 AT RON MCNEIL LINE

Appendix E

APPENDIX E

E.1 DESIGN PARAMETER TABLE

E.1



Table E1 - Geotehnical Design Parameters

Q
=] ° Top of |Bottom of| Groundwater
o o
= £ ® Soil Type Layer Layer depth/ % v » S, ko K, Ko ro Kp29® | nn (kN/m?) LUOEET
& 3 H ) Case
n =z a (m) (m) Elevation (m)
Highway 4 Southbound
FILL: Silty SAND with Gravel 0 0.4 21 1.2 30 NIA 0.50 0.33 3.00 123 3000
(Compact)
2 p A
? % (FF”i'r'r'r'])CLAYEY SILT 0.4 15 3.8/237.52 20 10.2 N/A 40 N/A N/A N/A N/A N/A Standard Case 2
©
- T
o
CLAYEY SILT (CL) TILL 15 8.2 21 1.2 NIA 120 NIA NIA NIA NIA NIA
(Stiff to very stiff)
FILL: Silty SAND with Gravel 0 03 21 11.2 30 N/A 0.50 0.33 3.00 1.23 3000
(Compact)
4
9 [FlLL:CLAYEY'SILT 03 14 46123497 20 102 N/A 30 N/A N/A N/A N/A N/A
T (Firm to stiff)
. m
e
© CLAYEY SILT (CL) TILL 1.4 75 21 11.2 N/A 100 N/A N/A N/A N/A N/A | Standard Case 2
) (stiff to very stiff)
T SILTY CLAY (CI) 03 15 20 10.2 N/A 50 N/A N/A N/A N/A N/A
) (Firm to stiff)
o 2.2/236.52
=
s CLAYEY SILT (CL) TILL
2 (51t to very siif) 15 1.3 21 11.2 N/A 120 N/A N/A N/A N/A N/A
Talbotville Bypass Eastbound
- = &'}%EY SILT (CL) TILL 0 08 20 102 N/A 40 N/A N/A N/A N/A N/A
(<)
by 2 2.3/235.5° Standard Case 2
- S CLAYEY SILT (CL) TILL 0.8 8.2 21 11.2 N/A 100 N/A N/A N/A N/A N/A
(stiff to very stiff)
CLAYEY SILT (CL) TILL 0.2 26 20 10.2 NIA 30 NIA NIA NIA NIA NIA
o (Firm to stiff)
z ,
2 Silty SAND (SM) 26 37 7/233.1 21 11.2 32 N/A 0.47 0.31 3.25 1.34 3000
z (Compact to dense)
o
N CLAYEY SILT (CL) TILL 37 8.2 21 1.2 NIA 100 NIA NIA NIA NIA NIA
N (Stiff to very stiff)
2 Not Applicable
= CLAYEY SILT (CL) TILL 0.2 07 19 9.2 N/A 20 N/A N/A N/A N/A N/A
2 (Soft)
=
@i |CLAYEY SILT(CL) TILL 07 14.8 3/236.7 2 21 1.2 N/A 120 N/A N/A N/A NIA NIA
nZ: (Very stiff)
(&)
CLAYEY SILT (CL) 14.8 15.9 21 11.2 N/A 100 N/A N/A N/A N/A N/A
(Very stiff)
Talbotville Bypass Westbound
FILL: Sandy SILT to Silty SAND 0 08 20 10.2 28 NIA 0.53 0.36 2.77 112 2000
(Loose)
CLAYEY SILT (CL) TILL 0.8 55 21 1.2 NIA 100 NIA NIA NIA NIA NIA
(Stiff to very stiff)
«©
8 & SAND with SILT (SP-SM) )
T 2 55 6.8 5.5/195.4 21 11.2 30 N/A 0.50 0.33 3.00 1.23 2000 Not Applicable
® ‘g (Compact)
o
CLAYEY SILTTILL 6.8 75 21 1.2 NIA 150 NIA NIA NIA NIA NIA
(Very stiff)
Silty SAND 75 8.2 215 11.7 32 N/A 047 0.31 3.25 1.34 3000
(Dense)
© © FILL: Silty SAND with Gravel 0 03 21 11.2 30 N/A 0.50 0.33 3.00 1.23 3000
'y S (Compact)
¢ 5 2.3/235.2° Standard Case 2
o
e T CLAYEY SILT (CL) TILL
@ (Stff of very stif) 03 8.2 21 11.2 N/A 100 N/A N/A N/A N/A N/A
(FS';']:{)C"AYEY SILT 0.2 0.9 20 10.2 NIA 40 NIA NIA NIA NIA NIA
O
2 SILTY CLAY 0.9 1.4 3/234.3 2 20 10.2 N/A 40 N/A N/A N/A N/A N/A
T (Firm)
o
CLAYEY SILT (CL) TILL 14 15.9 21 1.2 NIA 150 NIA NIA NIA NIA NIA
(Very stiff)
g8 FILL: CLAYEY SILT
T R (Firm) 02 1 20 10.2 N/A 40 N/A N/A N/A N/A N/A | Standard Case 2
= g 2.1/235.3
I
& |CLAYEY SILT(CL)TILL 1 15.9 21 1.2 NIA 120 NIA NIA NIA NIA NIA
(Very stiff)
P %ﬁnf) () 0.2 14 20 10.2 NIA 30 NIA NIA NIA NIA NIA
8 2.3/2352
I
& |CLAYEYSILT(CL)TILL 14 15.9 21 1.2 NIA 120 NIA NIA NIA NIA NIA
(Very stiff to hard)
8 E:F';%EY SILT (CL) TILL 02 07 20 10.2 N/A 40 N/A N/A N/A N/A N/A
2 23123592
T CLAYEY SILT (CL) TILL
@ (St to hard) 07 8.2 21 11.2 N/A 120 N/A N/A N/A N/A N/A
° i E:F';%EY SILT (CL) TILL 0.1 07 20 10.2 N/A 40 N/A N/A N/A N/A N/A
v
Py g 2.3/235.7% Standard Case 2
o
=) T CLAYEY SILT (CL) TILL
@ (St to very stif) 07 8.2 21 11.2 N/A 100 N/A N/A N/A N/A N/A
© SILTY CLAY (CI)
I
& (6 to vory st} 0.1 22 21 11.2 N/a 100 N/A N/A N/A N/A N/A
g 2.2/236.52
S |CLAYEYSILT (CL)TILL 22 13 21 1.2 NIA 120 NIA NIA NIA NIA NIA
7] (Very stiff to hard)
Notes:

y = total unit weight (kN/m3), y’ = effective (submerged) unit weight (kN/m3), ¢‘= effective soil friction angle (°), Su = soil shear strength (kPa), Ko = coefficient of earth pressure at rest, Ka = coefficient of active earth pressure, Kp =

coefficient of passive earth pressure, and nh = coefficient of horizontal subgrade reaction. The effective unit weight (y') should be used below the groundwater level.

N/A Not Applicable

1 The Effective Unit Weight should be used below the groundwater level

2 Groundwater depth inferred from color change from brown to grey
3 Kp(2:1) should be used where signs are located on embankment side slopes.
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F.1  TYPICAL EMBANKMENT SECTIONS

F.1
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NOTES: SUPERELEVATION TABLE ABBREVlAT|ONS' M ETR | C PLATE No

S% | Pavt [+6 [+5[+4[+3[+2[+1] 0 [-1[-2]-3[-4[-5]-6 -
1. TYPICALS TO BE READ IN CONJUNCTION WITH: EXIST.= EXISTING
— OPSD 100 & 200 SERIES. ABBREVIATION LIST IN DRAWING TO SUPERCEDE OPSD 100 SERIES WHEN 1% | sH [-2|-2]-2]-3[-3[-3[-4[-5[-6[-6[-6[-6[-6 [TL = LEFT TURN LANE DIMENSIONS ARE IN METRES CONT XX XX —=XXXX
IN_ CONFLICT MED = MEDIAN AND/OR MILLIMETRES
— MTOD 503.020 & MTOD 503.021 PS = PAVED SHOULDER UNLESS OTHERWISE SHOWN — —
— PLANS, PAVEMENT DATA CHART AND DETAILS PPS = PARTIALLY PAVED SHOULDER WP 3042—-22-00
RND = ROUNDING
2. ALL AREAS WITHIN THE GRADING LIMITS ARE TO BE STRIPPED OF TOPSOIL. (xxmm AVG.) RTL = RIGHT TURN LANE
SCL — SPEED CHANGE LANE PICALS SHEET
3. REFER TO STRUCTURAL DRAWINGS FOR DETALLS AROUND STRUCTURES. £% = EXISTING GRADE
MILL = REMOVAL OF ASPHALT PAVEMENT, PARTIAL DEPTH HIGHWAY 3 226
4. STEEL BEAM GUIDE RAIL SHALL BE INSTALLED AS INDICATED ELSEWHERE IN THE CONTRACT. WHERE SSM = SELECT SUBGRADE MATERIAL
STEEL BEAM GUIDE RAIL IS INDICATED, THE MINIMUM ROUNDING SHALL BE 1.0m WITH 0.5m SH = SHOULDER

REQUIRED FROM EDGE OF SHOULDER TO ROUNDING BREAK POINT.

o

@

. PLACE 50mm OF TOPSOIL, SOD / SEED AND MATRIX ON ALL DISTURBED AREAS. Stantec
PROVIDE A 100mm PERFORATED PIPE SUBDRAIN WHERE INDICATED ON PLAN TO PROVIDE POSITIVE

DRAINAGE AS PER SUBDRAIN DETAILS.

7. REMOVE EXIST SUBDRAIN IN ALL AREAS OF CONSTRUCTION
INCLUDING AREAS BELOW EXCAVATION.
PROP PROP
¢ ¢
WBL EBL
1.50 | . 300 | 375 375 | 22.50 375 375 | 3.00 | 1.50
RND | T ps T LANE ‘ LANE | MEDIAN ™ LANE ‘ IANE | pPs | ["RND
I 1.00 1.50 PROP 1.50 1.00 I
50mm SUPERPAVE 12.5 FC2— | PS RND ¢ RND PS |
80mm SUPERPAVE 19.0 HIGHWAY 3
R AvE 220 ! 50mm SUPERPAVE 12.5 FC2 50mm SUPERPAVE 12.5
mm SUPERPAVE 25.0
E00mm GRANULAR A \ 60mm SUPERPAVE 19.0 60mm SUPERPAVE 19.0
: 75mm SUPERPAVE 25.0 500mm GRANULAR A
iy \ 75mm SUPERPAVE 25.0
EROSION CONTROL 50mm SUPERPAVE 12.5 t— PROFILE o FLatter | 500mm GRANULAR A L PROFILE
SEE NOTE 5 6H: 1V 60mm SUPERPAVE 19.0 CONTROL CONTROL .
( ) OR FLATTER 500mm GRANULAR A BH: 1V
BH: 1V OR FLATTER
6H:1V 2.0% _ 2.0% OR FLATTER ORIGINAL
oy OR FLATTER (EROS‘ON CON;ROL GROUND  —3H:1v
: SEE NOTE 5
OR FLATTER 20%_ OR FLATTER
~20% - 6H: 1V
OR FLATTER
TOP OF SUBGRADE TOP OF SUBGRADE
MATCH
EXISTING ‘

HIGHWAY 3
STA. 10+047 — STA. 11+100

PROP PROP
¢ o
WBL EBL
1.50 | 300 | 375 375 22.50 375 375 | 3.00 | 1.50
RND | T ps T LANE LANE | MEDIAN ™ LANE IANE | pPs | ["RND
1.00 1.50 1.50 1.00
H {___’7 PROP 4H t‘i
PS RND ¢ RND PS
50mm SUPERPAVE 12.5 FC2 HIGHWAY 3

60mm SUPERPAVE 19.0
75mm SUPERPAVE 25.0
75mm SUPERPAVE 25.0

500mm GRANULAR A

50mm SUPERPAVE 12.5
60mm SUPERPAVE 19.0
500mm GRANULAR A
EROSION CONTROL
(SEE NOTE 5)

50mm SUPERPAVE 12.5 FC2
60mm SUPERPAVE 19.0
75mm SUPERPAVE 25.0
75mm SUPERPAVE 25.0
500mm GRANULAR A
6H:1V
OR FLATTER

50mm SUPERPAVE 12.5
60mm SUPERPAVE 19.0
500mm GRANULAR A

EROSION CONTROL
(SEE NOTE 5)

6H:1V
OR FLATTER

6H:1V
OR FLATTER

— PROFILE
CONTROL

— PROFILE
CONTROL

3H:1V
OR FLATTER

3H:1V

31V OR FLATTER

OR FLATTER ORIGINAL

GROUND

BH:1V
OR FLATTER

TOP OF SUBGRADE

MATCH TOP OF SUBGRADE

EXISTING MATCH

100mm SUBDRAIN EXISTING

(SEE NOTE 6)

HIGHWAY 3 1Y TTER

STA. 11+100 — STA. 114975

N.T.S.
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3H: 1V
OR FLATTER
3H:1V
OR FLATTER
2.0%
1.20
MATCH
EXISTING
MATCH
EXISTING

EROSION CONTROL
(SEE NOTE 5)

2H:1vV
OR FLATTER

3H:1V
OR FLATTER

2.5H:1V
OR FLATTER

50mm SUPERPAVE 12.5
60mm SUPERPAVE 18.0
500mm GRANULAR A

EROSION CONTROL
(SEE NOTE 5)

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

PROP PROP
€ ¢
WBL EBL
1.50 | . 300 | 375 375 22.50 _ 375 375 1 475-350, 250 | | 150
RND | T pPs T LANE LANE | MEDIAN ™ LANE LANE [ scL [ pPs 1 I"RND
1.00 1.50 1.50 1.00
PS RND PRQOP RND PS
50mm SUPERPAVE 12.5 FC2— HIGHYAY 3
60mm SUPERPAVE 19.0
75mm SUPERPAVE 25.0
75mm_ SUPERPAVE 25.0 50mm SUPERPAVE 12.5 FC2
- 50 SUPERPAVE 12.5
500mm GRANULAR A 60mm SUPERPAVE 19.0 SO SUPERPAVE 16,0
50mm SUPERPAVE 12.5 75mm SUPERPAVE 25.0 500mm GRANULAR A
60mm SUPERPAVE 19.0 75mm SUPERPAVE 25.0
500mm GRANULAR A +— PROFILE 500mm . GRANULAR A —PROFILE
4H:V CONTROL 1y She1v CONTROL
OR FLATTER OR FLATTER OR FLATTER a1y
OR FLATTER EROSION CONTROL
(SEE NOTE 5)

TOP OF SUBGRADE

TOP OF SUBGRADE

2.5H:1V
OR FLATTER

S

1~OR\G\NAL

HIGHWAY 3
STA. 114975 — STA. 13+200 EARTH FILL GROUND
PROP PROP
¢
WBL EBL
1.50 | 250 | 4.75-3.50 | VARIES | 3.75 375 22.50 375 375 | | 475-3.50 | 250 | | 1.50
RND | I SCL GORE LANE LANE | MEDIAN ™ LANE LANE | ] SCL I ps 1 [ RND
1.00 1.50 1.50 1.00 VARIES
1.00 oL § PROP 4H t‘i
PS RND [} RND PS GORE
HIGHWAY 3

6H:1V
OR FLATTER

60mm SUPERPAVE 1
75mm SUPERPAVE 2
75mm SUPERPAVE 2

6.0%
—_

TOP OF SUBGRADE

50mm SUPERPAVE 12.5 FC2

500mm GRANULAR A

9.0
5.0
5.0

50mm SUPERPAVE 12.5 FC2
60mm SUPERPAVE 19.0
75mm SUPERPAVE 25.0
75mm SUPERPAVE 25.0
500mm GRANULAR A

BH:1V
OR FLATTER

6H:1V
OR FLATTER

— PROFILE
CONTROL

HIGHWAY 3

STA. 13+200 — STA. 13+675

— PROFILE
CONTROL

50mm SUPERPAVE 12.5
60mm SUPERPAVE 19.0
500mm GRANULAR A

EROSION CONTROL
(SEE NOTE 5)

6H:1V

TOP OF SUBGRADE

OR FLATTER

PLATE No
CONT  XXXX—XXXX
WP 3042—-22-00
TYPICALS SHEET
HIGHWAY 3 297
@ Stantec
(SEE NOTE 5)

MATCH
EXISTING

MATCH
EXISTING

ORIGINAL
GROUND

N.T.S.
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&
HIGHWAY 4
|
0.50 0.50
Frs 1 =i s
050 . 300 | 375 | 375 375 . 375 | 300 _; . 0.50
RND |7 sH T LANE [ LANE LANE I ANE ] sH | RND

EXISTING EDGE —
OF PAVEMENT
50mm SUPERPAVE 12.5 FC2
60mm SUPERPAVE 19.0
75mm SUPERPAVE 25.0
75mm SUPERPAVE 25.0
500mm GRANULAR A

3H:V
OR FLATTER

50mm SUPERPAVE 12.5 FC2
60mm SUPERPAVE 19.0
500mm GRANULAR A

— 50mm SUPERPAVE 12.5 FC2
60mm SUPERPAVE 19.0

50mm SUPERPAVE 12.5 FC2| 75mm SUPERPAVE 25.0
60mm SUPERPAVE 19.0 75mm SUPERPAVE 25.0

f—PROFILE
CONTROL

MILL EXISTING
ASPHALT HAVEMENT

500mm GRANULAR A
EXISTING EDGE
OF PAVEMENT

50mm SUPERPAVE 12.5 FC2
60mm SUPERPAVE 19.0

3H:1V
OR FLATTER

MATCH
EXISTING

SUBGRADE TO BE AT OR—
BELOW EXISTING SUBGRADE

— SUBGRADE TO BE AT OR
BELOW EXISTING SUBGRADE

HIGHWAY 4
STA. 15+125 — STA. 154675
¢
HIGHWAY 4
\
0.50 0.50
prs 1 PR 1 [
0.50 3.00 3.00 0.50
RND SH SH RND
50mm SUPERPAVE 12.5 FC2
60mm SUPERPAVE 19.0
50mm SUPERPAVE 12.5 FC2
60mm SUPERPAVE 19.0
50mm SUPERPAVE 12.5 FC2
80mm SUPERPAVE 19.0 | proFILE oHe1Y
CONTROL OR FLATTER
ORIGINAL
6.0% EXISTZ _EXISTZ EXIST%_ EXISTZ, 6.0% GROUND
- —-— = —Uh
MILL EXISTING
‘ ASPHALT IPAVEMENT ‘
I ! MATCH
EXISTING
GRANULAR ‘A’ GRANULAR 'A’
AS REQUIRED AS REQUIRED
HIGHWAY 4
STA. 15+675 — STA. 16+150

UNLESS OTHERWISE SHOWN | \\/P 3042—22—-00

TYPICALS
HIGHWAY 4

SHEET
228

@ Stantec

500mm GRANULAR A MATCH

4H:1V ORIGINAL

OR FLATTER 6.0% 2.0% EXIST% | EXIST% 6.0% 4H:1V EXISTING GROUND
* — OR FLATTER

N.T.S.
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