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FOUNDATION INVESTIGATION REPORT
EMBANKMENTS OVER SWAMPS
G.W.P. 291-97-00, HIGHWAY 69
FOUR LANING 2.7 km NORTH OF HIGHWAY 141
NORTHERLY 4 km TO 5.5 km SOUTH OF HIGHWAY 518
(BADGER ROAD)
DISTRICT 52, HUNTSVILLE

INTRODUCTION

Construction of the realigned Highway 69, associated ramps and cross roads in the study corridor
will involve 47 swamp crossings.

This report summarizes the results of the foundation investigation carried out for construction of
embankments in the 5 swamps in which special procedures are required to deal with stability
concerns and/or construction methods. The swamps have been identified by number sequentially
with the numbering system employed for the 26.5 km section to the south (GWP 290-87-00), the
number and location of each swamp is provided on Table 1, Appendix A. The approximate locations
of the swamps are indicated on Drawing No. 1, Appendix A.

It should be noted that most of the swamps are located adjacent to an existing or abandoned
highway embankment. Approximately 400 m of the proposed roadway at the south end of this
project overlaps the north end of the adjoining project (G.W.P. 290-97-00, Highway 69 Four Laning,
From Tower Road (MacTier), northerly 26.5 km to 2.7 km north of Highway 141) carried out by
Peto MacCallum Ltd. in 1997 — 1998 (project No. 97TF088B). Two “special” swamps (Swamps 10
and 11) were identified in this section of the roadway.

Swamps in which the thickness of peat and/or soft clay is typically less than 6 m and/or the height of
embankment fill is less than 3 m are dealt with in the Pavement Design Report which is provided

under separate cover (project number 98TF010).
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PHYSIOGRAPHY AND GEOLOGY

The study area is part of the Precambrian Laurentian peneplane. The topography is quite irregular in
detail and the area is dotted with many small lakes separated by rocky ridges. Soil cover is
generally sparse. The region is wooded. Swamp environments have developed in low lying poorly
drained areas.

The overburden is underlain by metamorphic gneisses and migmatites; in many places the
structural alignment influences the topography.

The bedrock formations are of Precambrian age and are largely composed of veined, banded, and
homogeneous pink and grey migmatitic gneisses produced by injection and granitization of the
original rock types.

INVESTIGATION PROCEDURES

The fieldwork for this investigation was carried out during the period from March to September 1998.

The investigation comprised 91 testholes (boreholes, probeholes and test pits) advanced to depths
of 0.1 to 14.4 m below existing grade. The approximate locations of the testholes advanced in each
swamp are shown on the appended Testhole Location Plans, Drawing Nos. 2 to 6, Appendix B.

The testhole schedule was established in accordance with the requirements of MTO Northern
Region Pavement Design Practices and Guidelines (May 20, 1997). The control lines as staked out
in the field by Stantec Consulting Ltd. were used to reference the testholes (centreline northbound
and southbound lanes for Highway 69 north of Station 14+300, centreline median south of Station
144900, centreline pavement for side roads, and edge of pavement for ramps). Geodetic elevations
were provided. Where geodetic elevations along the control lines are not available, ground surface
elevations at the testholes were recorded as D + relative to the ground surface at the control lines
and subsequently interpolated from profile drawings (dated November 10, 1998) provided by
Stantec Consulting Ltd.
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The testholes were advanced using track-mounted power auger, track-mounted excavator or hand

augers.

Deep boreholes were advanced using a track-mounted CME-55 drillrig equipped with continuous
flight solid and hollow stem augers supplied by a specialist drilling contractor. Representative
samples of the overburden were recovered in each swamp at frequent depth intervals using a
conventional split spoon sampler in conjunction with Standard Penetration Tests. In addition, field
vane tests, dynamic cone tests and shelby tube sampling were carried out at selected locations.

Shallow probeholes were advanced by members of our engineering staff using hand augers.

Test pits were excavated into the toe of the existing highway embankments within swamp areas.
The test pits were advanced using a track-mounted excavator supplied and operated by a local
contractor.

The drilling and test pitting were carried out under the full-time supervision of members of our

engineering team.

Soils were identified visually in the field in accordance with the MTO Soil Classification procedures.
Representative soil samples were returned to our laboratory for detailed visual examination,
classification and laboratory testing.

Water level observations were made in the open testholes during and upon completion of augering.

The laboratory testing program consisted of:

. Moisture content determinations

N Grain size analyses

. Atterberg Limits tests

. Consolidation tests

. Consolidated undrained triaxial compression tests
3
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The results of laboratory moisture content determinations and Atterberg Limits tests are shown on
the attached Log of Borehole/ Probehole sheets. The results of the remaining tests are presented in
Appendix C.

SUBSURFACE CONDITIONS

Reference is made to the appended Log of Borehole/Probehole Sheets for details of the fieldwork
including soil classifications, inferred stratigraphy, standard penetration test ‘N’ values, dynamic
cone penetration test resistance, field vane test undrained shear strength values, groundwater
observations, results of laboratory moisture content determinations and Atterberg Limits tests.

Soil profiles at selected locations in each swamp are shown on Drawings 2A and 2B to 6A, 6B. 6C
and 6D, Appendix B. The boundaries between strata have been established at the testhole
locations only. Between testholes, the boundaries are assumed and may be subject to error.

The subsurface stratigraphy in the swamps typically comprised peat, clay, silt and/or sand with
discontinuous soft clay layers mantling bedrock.

A highway embankment currently exists within Swamps 11, 12 and 14; the soil profile typically
comprised a pavement structure and sand fill over rockfill. Peaty fill and -rockfill were identified in
testholes excavated along the toe of the embankments. The testholes were terminated when
refusal was met on probable rockfill; test pits were terminated when the rockfill was penetrated.

The subsurface stratigraphy of the abandoned embankment within Swamp 13 comprised sand fill
overlying discontinuous silt fill or topsoil layer, peat, clay, silt with local soft clay layer, and/or sand
mantling probable bedrock.

A summary of the subsoil conditions is presented in Table lll, Appendix D.

A brief summary of the geotechnical characteristics of the major soil types is presented below:
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Peat

Surficial peat was typically encountered in all the swamps. The peat was dark brown to black and
typically amorphous to fibrous in texture. The thickness of the peat ranged from 0.1 to 5.9 m with
the greatest thickness of peat encountered in Swamp 10. Standard penetration test “N” values
ranged from 0 to 4. In Swamp 14, dynamic penetration resistance values of the peat layer ranged
from 2 to 6. Field vane tests measured undrained shear strength values ranging from 8 to 36 kPa,
with an average value of 18 kPa. The moisture contents of the peat ranged from 86 to 967%.

Peat was generally encountered below the rockfill and peaty fill in the testholes excavated along the

toe of the existing highway embankments.

A 0.3 to 3.6 m thick peat layer was contacted below the abandoned Highway 69 embankment within
Swamp 13 at depths of 0.6 to 4.2 m and extended to depths of 2.5 to 7.8 m. This peat exhibits
undrained shear strengths in the range of 31 to greater than 100 kPa. Standard penetration test *N”
values ranged from 1 to 4. The moisture contents of the peat ranged from 60 to 451%.

Topsoil

A 100 to 400 mm thick surficial topsoil layer was encountered locally in Swamps 10 and 12. In
Swamp 13, a 450 mm thick topsoil layer was penetrated locally below the sand fill at a depth of
1.8 m. The topsoil cqmprised dark brown to black silty sand or silt.

Pavement Structure

In Swamps 12 and 14, a pévement structure was encountered in the testholes drilled on the existing
pavements. The pavement structure comprised 130 to 330 mm of asphaltic concrete underlain by
220 to 800 mm of crushed stone followed by 270 to 670 mm of sand. The moisture content of one

crushed stone sample was measured to be 3%.
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Fill

Sand fill was encountered surficially in some testholes drilled on the existing Highway 69
embankments and the abandoned embankment within Swamps 12 and 13. Standard penetration
test “N” values ranged from 4 to 11. The moisture contents of the sand fill ranged from 14 to 21%.

In Swamp 13, an 80 mm thick asphalt concrete layer was noted within the sand fill. A 1.6 m thick
gravel and cobble layer was contacted locally within the sand fill. A 1.5 m thick silt fill with organic
was encountered locally below the sand fill at a depth of 0.6 m. Standard penetration test “N” value
recorded was 3. The silt fill was saturated. '

Rockfill and peat fill were generally encountered in testholes excavated along the toe of the existing
highway embankments within Swamps 11, 12 and 14.

Clay

The peat is typically underlain by soft clay, although soft to firm clay was encountered in Swamp 11.
The thickness of the clay layer varied from 0.3 to 7.3 m with the maximum thickness encountered in
Swamp 13 southbound lane.

Soft clay was often encountered within the silt and/or sand deposits at greater depths. The
thickness of the clay layers within the sandy soils ranged from 0.2 to 4.0 m with the maximum
thickness encountered in Swamp 13 southbound lane.

Standard penetration test “N” values ranged from 0 to 3. Field vane tests carried out in the clay
layer measured undrained shear strength values of 8 to 40 kPa, with an average value of 17 kPa.
Sensitivity numbers ranged between 1 and 10. The moisture contents of the clay varied between 28
and 93%.

Clay, about 1.1 to 4.0 m thick, was encountered below the abandoned embankment within
Swamp 13 at depths of 2.5 to 7.8 m and extended to depths of 3.6 to 12.4 m. The clay exhibits
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undrained shear strengths in the range of 18 to 64 kPa, with an average value of 32 kPa. Sensitivity
numbers ranged from 3 to 10. The moisture contents ranged from 30 to 55%.

The results of grain size analyses, Atterberg limits tests, consolidation tests and consolidated
undrained triaxial compression tests are presented in Appendix C.

Consolidation tests measured initial void ratios ranging from 1.35 to 2.0 recompression indexes
ranging from 0.05 to 0.10, and compression indexes ranging from 0.50 to 1.0. Consolidated
undrained triaxial compression tests measured friction éngles ranging from 20° to 24°, respectively.

The liquid limits ranged from 44 to 52, plastic limit from 21 to 23, with corresponding plastic indices
of 21 to 29, indicating the clay material is medium to high plastic. The moisture contents ranged
between 46 and 65% indicating the clay material is wetter than liquid limit. Based on the results of
the laboratory tests, the clay samples from Swamps 12, 13 and 14 are considered as Cl in
accordance with the MTC Soil Classification Manual. The clay sample from Swamp 11 is
considered as CH.

An Atterberg Limits test carried out on a silt and clay sample retrieved from Station 16+321, 2.0 m Lt
C/L. southbound lane at 3.95 to 4.25 m depth (see Peto MacCallum Ltd. Pavement Design Report,
WP 291-97-00, dated October 16, 1998) measured a liquid limit of 44 and a plasticity index of 18.
The moisture content was 58%, indicating the silt and clay sample is wetter than liquid limit. Based
on the results of the laboratory tests, the silt and clay sample is considered as Cl in accordance with
the MTC Soil Classification Manual.

Consolidation test carried out on the silt and clay sample measured an initial void ratio of 1.65, a
recompression index of 0.05 and a compression index of 0.64.

Sand
Sand was encountered below the peat and clay in all swamps. The sand unit ranged in thickness

from less than 1 to 4 m; it contains varying amount of silt and gravel. Clay layers are often noted
within the sand deposits. Standard penetration test “N” values ranged from 0 per 300 mm
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penetration to 50 blows per 100 mm penetration. Dynamic cone resistance values varied from 2 per
300 mm penetration to 50 per 75 mm penetration. The sand was generally very loose to loose but
becoming very dense near the bedrock. Moisture contents ranged from 6 to 18%.

Silt

Silt was encountered locally in Swamps 11, 12 and 13. The silt unit ranged in thickness from less
than 1 to 1.5 m. The silt contains varying amount of sand and clay. The moisture contents ranged
from 24 to 51%.

Bedrock

Bedrock was inferred by auger refusal in all the testholes at depths of 0.1 to 14.4 m, with the
following exceptions:

Bedrock was exposed at ground surface in 2 of the testholes drilled in Swamp 13.
Bedrock was not encountered in the testholes drilled/excavated along the toe of the

existing embankments within Swamps 11, 12 and 14. These testholes were
terminated in rockfill, peat, clay or sand at depths of 0.5 to 4.2 m.

The bedrock comprises granitic gneisses and migmatites.
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CLOSURE

The field investigation was carried out under the direction and supervision of Mr. D. MacRae, P.Eng.
This report was prepared by Mr. E. Wong, P.Eng. and reviewed by Mr. D.W. Kerr, P.Eng., Manager
Geotechnical and Geo-Environmental Services, Hamilton office.

Yours very truly

Peto MacCallum Lid.

ennis W. Kerr, M.Eng., P.Eng.
Manager Geotechnical and
Geo-Environmental Services

Brian R. Gray, M.Eng., P.Eng.
Vice-President

Geotechnical and
Geo-Environmental Services
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TABLE |

SWAMP NUMBER AND LOCATION
. Embankment Over Swamps
Highway 69 — Highway 141 to Badger Road

G.W.P. 291-97-00

Our Ref: 98TF010

DISTRICT : ROAD
SWAMP NO." | MUNICIPALITY TOWNSHIP COMPONENT STATION
10@ Parry Sound Seguin Hwy 69, NBL | 14+440 - 14+500
11@ . Parry Sound Seguin Hwy 69, NBL | 144620 — 14+700
12 Parry Sound Seguin Hwy 69, SBL 15+260 —~ 15+495
13 Parry Sound Seguin Hwy 69, NBL 16+230 — 16+300
~ Hwy 69, SBL | 16+230 — 16+300
14 Parry Sound Seguin Hwy 69, NBL 16+755 — 16+830
Hwy 69, SBL | 16+755 ~ 16+830

% swamp designation numbered sequentially from swamp crossings in project to the south

(GWP 2980-97-00)

Same swamp crossing in GWP 290-97-00
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LIST OF ABBREVIATIONS

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N', - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
0.3 m INTQ THE SUBSOIL. DRIVEN BY MEANS OF A 63.5 kg HAMMER FALLING FREELY A DISTANCE OF 0.76 m.

DYNAMIC PENETRATION RESISTANCE: - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 51 mim, 60 DEGREE CONE, FITTED TO THE
END OF DRILL RODS. 0.3 m INTO THE SUBSBOIL. THE DRIVING ENERGY BEING 475 J PER BLOW.

DESCRIPTION OF SOIL,

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED IN

THE FOLLOWING TERMS:

CONSISTENCY

VERY SOFT
SOFT
FiRM
STIFF

VERY STIFF
HARD

W.TP.L WETTER THAN PLASTIC LIMIT

85
W.S.
5.8
AS,
C.8.
8T

550

Qu

CQeu
Qd

'N' BLOWS/0.3 m ckPa DENSENESS ‘N BLOWS/0.3 m
0w 0=12 VERY LOOSE 0-4
2.4 1228 LOOSE 4 40
4-8 25-50 COMPACT 10~30
815 50 ~ 100 DENSE 30 - 50
15 =30 100 - 200 VERY DENSE = 50
> 30 > 200

AP.L. ABOUT PLASTIC LIMIT

TYPE OF SAMPLE
SPLIT SPOON TW.  THINWALL OPEN
WASHED SAMPLE TP THINWALL PISTON
SCRAPER BUCKET SAMPLE 0.8. OESTERBERG SAMPLE
AUGER SAMPLE FS.  FOIL SAMPLE
CHUNK SAMPLE RC. ROCKCORE
SLOTTED TUBE SAMPLE

P.H. SAMPLE ADVANCED HYDRAULICALLY
PM. SAMPLE ADVANCED MANUALLY
$PLIT SPOON SUNK UNDER HAMMER WEIGHT

SOIL TESTS

UNCONEINED COMPRESSION LV.
UNDIRAINED TRIAXIAL ' EV.
CONSOLIDATED UNDRAINED TRIAXIAL  ©
DRAINED TRIAXIAL

+ = UNDISTURBED SHEAR STRENGTH DETERMINED FROM IN SITU VANE TEST.

LABORATORY VANE
FIELD VANE
CONSOLIDATION

D.T.P.L DRIER THAN PLASTIC LIMIT
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GWP 291.97-00 Highway 69
District 52, Huntsville

Swamp 10

Station 14+440 - 14+500
Northbound Lane/Twp. of Seguin
Datum Centre Line Median

S10-1  14+450 C/L EL 238.54 $10-7 144500 C/L El 238.41
0-200  Blk Sa Tps 0-100  Blk Si(y) Sa Tps
200-750  BrF-Med Sa W Si 100 NFPBR
750  NFPBR

$10-8  14+500  18.80RT C/L El 23538

$10-2  14+450 18.80RTC/L  EL 235.02 0-300  Blk Si(y) Sa Tps
0-350  Blk Si(y) Sa Tps , 300 NFPBR
350 NFPBR

$10-9  14+500  40.50RT C/L El 234.34

$10-3  14+450 4050 RT C/L El. 234.30 0-500  BIk F Fib Peat
0-1.00  Blk Fib Peat 500 NFPBR
1.00-5.80  Blk Amor Peat
580 NFPBR

810-4 14+475 730RT C/L El 234.89
0-250  BIk Si(y) Sa Tps
250-2.00 L Br Sa Wet
2.00 NFPBR

S10-5 144475 18.80 RT C/L El 234.18
0-300 FrWat
300-2.60  Bik Fib Peat
2.60-3.00 L Gry Sa'W Gr Wet
3.00 NFPBR

S10-6 144475  30.30RT C/L El 234.29
0-5.90 Blk Fib Peat
5.90-7.50 L To Comp Gry Sa W Si Wet
7.50 NFPBR
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THE BOUNDARIES ARE ASSUMED FROM GECLOGICAL EVIDENCE.
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) owr XY OBSERVED WATER LEVEL
DURING OR UPON COMPLETION OF ORILLING,
NOTES. ¢ )
1. REFER TQ ORAWING MO, 2 FOR TESTHOLE AND SECTION LOCATIONS
2. REFER 10 10G OF TESTHOLE SHEETS FOR DETMLED SUBSURFACE CONDITIONS.
3, THE BOUNDARIES BETWEEN SOIL STRATA HAVE BEEN ESTABLISHED ONLY AT TESTHOLE LOCATION. BETWEEN TESTHOLES,

GW.P. 291-87-00, HIGHWAY 69
TWP. OF SEGUIN

CONSULTING

ENGINEERS

PetoMacCallum Ltd,

DISTRICT 52, HUNTSVILLE, ONTARIO S SURIRD R, I, ST, U 8
OATE SCALE JOB NO. DRAWING NO.
SWAMP 10 — SOIL PROFILES FEB. 1999 | AS SHOWN | 98TFO10 28




PetoMacCallum Ltd,

CaNEFULTING

ENBEINEFRS

GWP 291-97-00 Highway 69
District 52, Huntsville

Swamp 11

Station 14-+620 - 14+709
Northboeund Lane/Twp. of Seguin

Patum Centre Line Median

Sil-1 144631
0-800

800-1.40
1.40-2.00

300 LTC/L EL 234.39
Peat And Sa Fill

RF

Gry Sa W Si Wet

Note: Testhole terminated above program depth to

avoid potential embankment movement.

S11-2 14+654
0-1.20
1.20-3.70
3.70-4.20

280LTC/L El 23441
Peat Fill

R F And Peat

Gry Si(y) Ct

FrWat @ 1.00

Note: Testhole terminated above program depth te
avoid potential embankment movement.

S11-3  14+677.

0-1.30
1.30-2.20
2.20-2.50
2.50-2.80

2.80 LT C/L ElL 23491
Peat And Sa Fili

R F And Peat

Br Amor Peat Wet

Gry Si{y) Sa Wet

Note: Testhole terminated above program depth to
avoid potential embankment movement.

Sil-4 14+631
0-1.50
1.50-4.50

4.50

1.50 RT C/L El 233.76
Blk Amor Peat Wet

VL GrySi(y)FSaW ClTr Gr

OCC Cobs Wet
NFP BR
FrWat@ 0

Note: Edge of Water Course

S11-6 14+631
0-1.80
1.80-4.50

4.50

S11-7 14+654
0-2.55
2.55-7.05
7.05-6.00

8.00

S11-9 14+654
0-1.20
1.20-6.00
6.00-8.25

8.25

S11-10 14+677
0-2.40
2.40-8.55

8.55-11.10

11.10

26.50RT C/L ElL 233.7¢6
Blk Amor Peat
VLGrySiy)FSaTr CI Tr Gr
OCC Cob Wet

NFP BR

FrWat@ao

1.SO0RT CL ElL 233.86
Blk Amor Peat Wet

Soft Gry Si(y) C1 Tr F Sa

L To Comp Gry SiTr CI'Tr F Sa
OCC Cob Wet

NFP BR

Frwat@0

2630 RTC/L EL 233.86
Blk Amor Peat

Soft Gry Si(y) CI WF Sa

Tr Gr

L To Comp Gry Med-Co Sa Tr
Gr Tr 81 OCC Cob Wet

NFP BR

2.00RTC/L El 233.51
Blk Amor Peat

Soft Gry Si(y) Ct W Si And F Sa
Seams

L To Comp Gry Si(y) F Sa
OCC Cob @ 10.20

NFP BR



PetoMacCallum Ltd.

CONSULTING ENGINFEEFRS

GWP 291-97-00 Highway 6%
District 52, Huntsville

Swamp 11

Station 14+620 - 14+700
Northbound Lane/Twp. of Segiun

Datum Centre Line Median

S11-12 144677
0-900
900-2.70

2.70-3.90
3.90

27.0RTC/L El 233.28
Blk Amor Peat Wet

L Gry FtoMed Sa Tr Si Tr Gr
Wet

L LtBr Si WF Sa Tr Cl Wet
NFP BR

Fr Wat @ 1.30



PetoMacCallum Ltd.

CANFSULTINE ENGINEERS

PROJECT G.PW. 291-97-00 OUR PROJECT 98TFGIO
LOCATION  Station 144831, 135 m  Rt., Hwy 63, NBL, Twp. of Sequin BORING DATE 98.03.17 ENGINEER E. W,
BORING METHOD Continuous Flight Holfow Stem Augers / Cone Test TECHMCIAN D. R
SOt FROFILE SAMPLES SHEAR SIRENGTH C,, (P} + | LIQUID LMIT W,
- 0 s s & PLASTIC LIMIT W
DEPTH % % % tr 'E% DYNA&;IC co;\f&' P.E‘:VEM}:IGN w;m? COTVTEM—‘: CROUNDHATER
g S X ¥
i DESCRIPTION B389 ¢ O |STANDARD PENETRATION TESTS | o ‘ fﬁgﬁgﬁggﬁg
METRES Wl S St BLOWS,/0.3M WATER CONTENT %
o GROUND ELEVATION 233.27 df= Dz 20 40 60 80 i 26 X
Peat E 038 Upon completion
Fibrous, Black ] of augering,
e free water at
[~ ] ground surface,
s {554 cave at 1.3G m.
2
o 1T[SSitop w=/192 @
2.40 “"‘"‘ 233
Silty Sand With Clay ol
30 Trace Grovel A
Qccasional Cobbles At 6.0 m, ‘ / 232 215541 2 'x W42 (&
Grey, Wet - / L
Very lLoose To Very Dense F "
1k
L1 b | 231 T
4.5
1% 31ss}2 @®
] ..o "
11 230 L
A |
| ) X
8.0 :
g 41SS |14 Xe @
5.60 | A 229 X
%
End Of Borehole %
Auger Hafusal
75 Probable Bedrock 228 X
* ¥ 50/73 mm
Cone Refusct 4t 7.79 m.
g0
19.5
12.0
135
150
16.5
NOTES:
1. Cone test was carried cut at a distance of 1.5 m from the borehoie,
CHECKED 8Y: Ew




3

4.5

8.0

5

a0

05

120

13.5

150

8.5

PetoMacCallum Ltd,

COoNSULTFING

ENEBE FNEELRS

LOG OF BOREHOLE NO. S11-8

2. 4% Number refers to sensitivity.

t. Vane test was carried ocut at o distance of 1.3 m from the borehole.

PROJECT  GWP 281-97-00 QUR PROVECT  ST7TFOIO
LOCATION  Station 14+654, 142 m Rt., Highway 69, NBL, Twp. of Sequin  BORING DATE 98.05.17 ENGINEER £, W
BORING METHOD Continucus Flight Hollow Stem Augers / Vane Test TECHNICIAN B, R,
SAMPLES SHEAR STRENGTH Cy (ko) + | LIOUID LT W,
= » w 2w ® PLASTIC LIMIT — W,
DEPTH DESCRIPTION g § . 54 DYRAAC. CONE PENETRATION iﬁm coafgrmr__; CROUNDWATER
g L e} x
" PO S1gle g QS |STANDARD PENETRATION TEST o LSS, - S £ f}gg%gﬁgﬁg
METRES 3 w2 t of BLOWS/0.3M WATER CONTENT % )
GROUND ELEVATION 233.30 Il IS Hz 0 40 &0 80 10 20 30
Peat BONERL Upon completion
Amorphous P of augering,
Black, Wet S borehole caved ot
il A 0.9G5 m with waoter
gt level at ground
] surface.
23
[-2.557 e e
Sifty Clay ¥ //
Troce Sond 230
Grey
Soft
229
+
228 44
11 W IPH. prs?
k Sample 1, CH
WESB M w = 52
227 4.5 W, = 23
Ip= 25
226
. 7.55]
Sand -
Trace SHt 1i225
Gray, Wet .
toose To Compoct ]
| 224
[-9.45 :
End Of Borehole
Auger Refusal
Probable Bedrock 223
NOTES:

CHECKED BY: E.W.




1.5

30

4.5

-]

75

9.0

19.5

2g

135

15.8

16.5

PetoMacCallum Ltd.

C O NS WL TINEG

ENGINEERS

LOG OF BOREHOLE NO. ST11-11

1.
2.

Wane test was carried out al o distance of 1.5 m from the borehole.

# Number refers to sensitivity.

PROJECE  GW.P. 281-87-00 OUR PROJECT  S8TFUI0
LOCATION  Station 144677, 15.0 m Rt., Hwy 69, NBL, Twp. of Seguin BORING DATE 98.03.17 ENGINEER E. W
BORING METHOD Continuous Flight Hollow Stem Augers / Vane Test TECHNICIAN DR
SO FROFILE SAMPLES SHEAR STRENGTH €y {WPa} & | LOQUID LIMIT #,
o 4 & % PLASTIC LT W,
| Six £8 bk WATER CONTENT — W | GROUNDWATER
DEPTH DESCRIPTION Sl s H2y S¥ OYeiamiC CONE FENETRION | e ¥ # OBSERVATIONS
METRES 3 REIRS 3 BLOWS/0. 30 WATER CONTENT X AND REMARKS
GROUND ELEVATION 2330 Wz Bzl 20 40 60 80 ta 20 30
Peat 1 Upon completion
Amorphous, Black [ of augering,
e~ 232 free waler at
f- ground surface,
s cave at 1.50 m.
™~ 1SS 2 W=l 10 (e
1.957 -~ 231
Sity Sand With Clay 1 p
Grey, Wet . / .
Yery Loose LA }236
- /1 2SS 3 |+ ®
/1 1229
(e
v
el 31ss|z# | ¢
4,95 1208
7 +
Silty Clay With Silt Seams 4 / L 4
Trace Sand Vi / » +
Grey v // 397
Soft To Firm 1 41551 3 *\ W58 @
6.457] A A 5w | P
Sand And Grovel Sl \
Trace Silt 228 \
Grey, Wet
Dense 615 |80 ~ O
810 “1225
End Of Borehole
Auger Refusal
Probable Bedrock 224
NOTES:

CHECKED 8Y: E.W.
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SCALE VERTICAL 1:100
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- PrOBEHOLE - BoReHOLE & rEster
K eu saND U ser
PEAT/TOPSOIL P27] BEDROCK (INFERRED) . [ wwer
L] o Y. OBSERVED WATER LEVEL
NOTES (DURING OR UPON COMPLETION OF ORILLING}

t. REFER TO ORAWING NO. 3 FOR TESTHOLE AHD SECTION LOCATIONS
2. REFER TG LOG OF TESTHOLE SHEEYS FOR DETAILED SUBSURFACE CONDITIONS.

3. THE BOUNDARIES BETWEEN SOIL STRATA HAVE BEEN ESTABUSHED ONLY AT TESTHOLE LOCATION. BETWEEN TESTHOLES,
THE BOUNDARIES ARE ASSUMED FROM GEOLOGICAL EVIDENCE.

G.W.P. 291-97-00, HIGHWAY 69

PetoMacCallum Ltd,

.'[WP’ OFSEGU!N CONSULTING ENMNGINEERS
DISTRICT 52, HUNTSVILLE, ONTARIO o ST e s
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NOTES (DURING OR UPON COMPLETION OF ORILLING)

1. REFER TO DRAWING NO. 3 FOR TESTHOLE AND SECHON LOCATIONS
2. REFER TO LOG OF TESTHOLE SHEETS FOR DETAILED SUBSURFACE CONDITIONS.

3. THE BOUNDARIES BETWEEN SOIL STRATA HAVE BEEN ESTABUISHED ONLY AT TESTHOLE LOCATION. BETWEEN TESTHOLES,

THE BOUMDARIES ARE ASSUMED FROM GEOLOGICAL EVIDENCE,
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PetoMacCallum Ltd.

S oNs UL TING

EN G I NELR S

GWP 291-97-00 Highway 69
District 52, Huntsville

Swamp 12

Station 15+260 - 15+495
Southbound Lane/Twp. of Seguin

Datum Centre Line Southbound Lane

S12-1 15+260
0-130
130-450

450-900
900

S12-2 15+260
0-400

400-900

900

S12-3 154275
0-3.50
3.50

S12-4 154280

11.SGRTC/L EL 247.35
Asph

Cr Gr Moist

w @ 290 =3%

Br F-Med Sa W Si Tr Gr Moist

NFP RF/BR

C/L ElL 244.80
Blk Si Tps Moist

Br F-Med Si(y) Sa Moist
NFP RF/BR

C/L EL 244.60
Dk Br Amor Peat Sat
NFPBR

250RTC/L ElL 244.59

{Toe of Existing Embankment)

0-200
200-3.70
3.70-3.90

S$12-5 15+293
-3.35
3.35-5.20
5.20-5.50

5.50

Dk Br Peat Wet
RF Sat

Gry CI W Si Sat
FrWat@o0

3.00RTCL EL 245.38
Dk Br Ameor Peat Sat

Gry Cl(y) Si Sat ‘

Gry F Sa Tr Si Sat

NFP BR

TH Caved @ 1.35
FrWat@0

S12-6 15+293
0-4.25
4.25-5.50
5.50-5.75
5.75-6.40

6.40

S12-7 154293
0-500

500-4.40
4.40-530
5.30-5.60

5.60

S12-8 154299

S.00LTC/L El 24472
Dk Br Amor Peat Sat

Gry Med-Co Sa Tr Si Sat
Gry Cl(y) Si TrF Sa

Gry Med-Co Sa Tr Si Sat
NFP BR

TH Caved @ 900
FrWat@0

16.00 LTC/L EL 24472
Fr Wat

Blk F Fib Peat Sat

Gry Si{y) CI

Gry F-Med Sa Tr Si Sat
NFPBR

SO00RTCL ElL 245.21

{Toe of Existing Embankment)
0-100 Br Peat Moist
100-3.20 RF Moist
Sat @ 900
3.20-3.50 Br Co Fib Peat

S12-¢ 15+317
0-3.65
3.65-6.40

6.40

w @ 3.30=818%
Cu@3.20=25kPa
(Pocket Penetrometer)
Fr Wat @ 900

350RTCL  EL 24552
Dk Br Amor Peat Moist

Gry F Sa W Si W Cl Tr Gr Sat
NFP BR

TH Caved @ 900

Fr Wat @ 900



PetoMacCallum Ltd,

CONSULTINGE ENGINEERS

GWP 291-97-00 Highway 69

District 52, Huntsville

Swamp 12

Station 15+260 - 15+495

Seuthbound Lane/Twp. of Seguin

Datum Centre Line Southbound Lane

S12-15 15+344 15506LTC/L El 244.69

S12-11 154317 1500 LTC/L  EL244.70

0-400 Fr Wat 0-400 Fr Wat
400-5.10 Blk F Fib Peat Sat 400-4.50 Blk F Fib Peat Sat
5.10-6.80 Gry Si(y) Cl Sat 4.50-7.80 Gry F-Med Sa Tr Si Sat
6.80-7.80 Gry F-Med Sa Tr Si Sat 7.80 NFP BR
7.80 NFP BR

S12-16 15+354

5.00RTC/L El 244.50

S12-12 15+322 5C00RTC/L El 245.35 {Toe of Existing Embankment}
{Toe of Existing Embankment) 0-200 Br Peat And Tps Wet
0-400 Blk Sa And Peat Moist 200-2.50 RF Sat
400-3.20 RF Moist 2.50-2.70 Br Co Fib Peat Sat
Sat @ 800 Frwat@0
3.20-3.50 Br F-Co Fib Peat Sat
Fr Wat @ 800
S12-17 15+369 S00RTC/L ElL 24570
0-500 Br Sa And Gr Tr Si (Fill)
S12-13 15+344 450RTC/L El 244.69 500 NFP RF/BR

0-350 Fr Wat
350-3.80 Blk F Fib Peat Sat
3.80-4.30 Gry Sa Sat S12-18 15+369 5.50RTC/L EL 24470
4.30-5.20 Gry Si{y) Cl Tr Sa 0-100 Bik Si Tps Moist
5.20-5.40 Gry Si W F Sa Sat 100-1.00 Gry F-Med Sa W Si (Fill} Wet
5.40-5.70 Gry Si{y) Cl Tr Sa 1.00-2.40 Blk F Fib Peat Wet
5.70 NFP BR 240 NFP BR
S12-14 15+344 SOLTC/L EL 244.69 §12-19 15+369 350RTC/L EL 244.50
0-300 Fr Wat 0-200 Ice/Fr Wat
300-4.50 Bik F Fib Peat Sat 200-2.30 Br F Fib Peat Sat
4.50-6.30 Gry F-Med Sa Tr Si Sat 2.30 NFP BR
6.30 NFP BR FrWat@0



PetoMacCallum Ltd,

EGNESOHETING ENGEINWNEERS

GWP 291-97-00 Highway 69

District 52, Huntsville

Swamp 12

Station 15+260 - 15+495
Southbound Lane/Twp. of Seguin

S12-25 15+392

1450 LTCL ElL 244.69

Datum Centre Line Southbound Lane g-300 Fr Wat
. 300-1.90 Blk F Fib Peat Sat
S12-20 15+36% 450LT C/L El 244.70 1.90-2.30 Gry F-Med Sa Tr Si Sat
0-400 Fr Wat 230 NFP BR
400-3.70 Blk F Fib Peat Sat
3.70 NFP BR
S12-26 15+417 850RTC/L El 244.99
0-1.85 Blk Amor Peat Moist (Poss Fill)
S12-21 15+369 1450 LT C/L EL 244.70 1.85 NFP BR
0-400 Fr Wat TH Caved @ 900
400-2.50 Blk F Fib Peat Sat Fr Wat @ 600
2.50-7.20 Gry Si(y) Ct
7.20-740 Gry F-Med Sa Tr Si Sat
7.40 NFP BR S12-27 15+417 450 RTC/L ElL 244.84
0-1.90 Blk Amor Peat Tr Gry Sa Wet
{Poss Fill}
S$12-22 15+392 750RTC/L El. 245.36 1.9¢ NFP BR
{Existing Hwy. 6% Embankment}) FrWat@ 1.85
0-1.50 Dk Br F-Med Sa Tr Si Num
Cob And Blds Moist (Fill)
“1.50 NFP Poss RF/BR S12-29 15+417 13.00LTCL ElL 244.70
0-200 Fr Wat
200-3.20 BIk F Fib Peat Sat
'$12-23 154392 350RTC/L El 24537 3.20-3.40 Gry F-Med Sa Tr Si Sat
0-100 Dk Br Fib Peat Moist _ 3.40 NFP BR
100-960 Br Sa Tr Si Num Cob And Blds
Moist
900 NFP BR S12-30 15+442 1200RT CAL EL 245.62
{Toe of Existing Embankment)
$-250 Bik Peat And Sa Moist
S$12-24 15+392 450LTC/L El 244.97 250-3.00 RF Moist
{Toe of Existing Embankment} Sat @ 500 '
0-200 Dk Br Si Tps Moist 3.00-3.50 Br Amor Peat Sat
200 NFP BR 3.50-3.70 Gry F-Med Sa Sat
Fr Wat @ 500



PetoMacCallum Ltd,

LoONSULITINGEG

ENGINEFRS

GWP 291-97-60 Highway 69

District 52, Huntsville

Swamp 12

Station 15+260 - 15+495

Seuthbound Lane/Twp. of Seguin
Datum Centre Line Southbound Lane

S12-31 15+442 7.50RTC/L ElL 24477

0-2.60 Dk Br Amor Peat Sat
2.60-4.10 Gry F Sa Tr Si Sat
4.10-4.60 Gry Cl{y) SiWF Sa

4.60 NFP BR
TH Caved @ 900
Fr Wat @ 600

S12-33 15+442

1400 LT C/L El 24477

0-200 Fr Wat
200-3.20 Blk F Fib Peat Sat
3.20-5.00 Gry Si(y) Cl
5.00 NFP BR

S12-34 15+467

12.00RT C/L El 245.58

{Toe of Existing Embankment)
0-200 Blk Peat And Sa Moist
200-2.00 RF Moist
Sat @ 400
2.00-2.20 Br Co Fib Peat Sat
Fr Wat @ 400

S12-37 15+467

1350LTC/L EL 244.73

0-200 Fr Wat
200-3.70 BIk F Fib Peat Sat
3.70-5.00 Gry Si(y) Cl
5.00 NFP BR

S12-38 15+492
0-1.20

1.20

S12-40 15+492
0-200

200-4.00
4.00-7.20
7.20-9.20

9.20

6.00 RT C/L ElL 24546

Br Med-Co Sa W Gr Tr Si Moist
{Poss Fill}

Cob (@ 300

NFP Poss RF/BR

1500 LT C/L EL 244.74
Fr Wat

Blk F Fib Peat Sat

Gry Si(y) Cl

Gry Med Sa Tr Si Tr Gr Sat
NFP BR



PetoMacCallum Ltd,

CeNSULTING ENSGINEERS

FROJECT  GW.P. 201-97-00 QUR PROJECT  9BTFOIG
LOCATION  Statien 154317, 450 m Lt C/L, Hwy 69, SBL, Twp of Segiun  BORING JATE 98.03.16 ENGINEER E. W.
BORING METHOD Continuous Flight Hollow Stem Augers/ Cone Test/ Vane Test TECHNICIAN O, R
SOt FROFILE SAMPLES SHEAR STRENGTH Cy (WPa)} + | UQUID LIMIT W,
w0 4 S0 a0 PLASTIC LiMIT W,
z £ : !
DEPTH % 9 {fs a3 DWA.G;IC CO;\TE PENEW;J‘GN W;TE‘? CO!;-’?ENT“: CROUNDWATER
g =2 x
P DESCRIPTION & g 2 & | ST |sranparo cenerranion TEsTe] Lot fﬁgfgﬁggﬁg
METRES Wikt S §s BLOWS/O.3M WATER CONTENT X ’
0 GROUND ELEVATION — 244.70 o= #x 0 40 60 &0 020 30
P,ect Syl Upon completion
Fibrous, ) 244 + of augering, free
Dark Srown, Moist :-;\:: " water at 0.90 m,
1.50 - caved ot 0.90 m.
RS e e o +
Becoming Amorphous Peot. PO Iss ] 4 I W=189 @
Saturated ::...; +
~~{2421 2] as + w=459 @
30 =] =
g 3[sstz2p w=570 ®
 3.65 ey
Sond With St And Clay 4]ssl2 @
Trace Gravel, é)
+5 Grey, Saturated, b 28051 ss| 2 W @®
Very Loose 4
X
-
5.80 A 1222 X
8.0 18.00 Clayey Silt -
8.35 Trace Sand, 61331 50/h00 om | x50/125 mih ©
¥ 238
Soft
Sand With Gravel
78 Trace SiRt,
Grey, Saturoted,
Very Dense
End Of Sarehole
Auger Refusaqf
g0 Probable Bedrock
to.5
120
13.5
150
16.5
NOTES:
1. Vane and cone tests were carried out ot ¢ distance of 1.5 m from the borehole.
creckep gy W




PetoMacCallum Ltd,

CONSULTINGE ENBINEERS

PROJECT GW.P, 291-97-00 CUR PROJECT  9BTFOID
LOCATION  Station 154417, 3.50 m Lt C/L, Hwy 89, SBL, Twp. of Sequin BORING OATE SB.03.18  ENGINEER E. W.
BORING METHOD Cantinuous Flight Hollow Stem Augers TECHNICIAN 0. R.
SO PROFILE SAMPLES SHEAR STRENGTH Cy (+Pu) 4 | LIQUID LIMIT W,
- 20 w  s0 80 PLASTIC LiMiT o
PEPTH 2 § Sl w ¢ DNAMIC. CONE PENETRATION W;ER cotmw.__.; CROUNOWATER
[y 5 x
in DESCRIPTION & § § o §§ STANDARD PENETRATION TESTe| 1o t fﬁgﬁ?ﬁgﬁg
METRES Sl IS gt BLOWS/D.3M WATER CONTENT X
. GROUND ELEVATION — 244.72 o< @2 20 40 60 &0 10 20 30
za:::rpho 3, ::::« 244 Upon completion
us, [ 1)
Dark Brown, Saturated of augering, free
water and caved
- 1. 35+ at ground surface.
3 Sand With Grovet 243711 ss 2 B
.15 Trace Silt e
Gery, Saturoted .
\ Very Loose / 242
d End CF Borehole
Auger Refusal
Prabable Bedrock
45
6.0
7.5
8.0
0.5
120
135
150
8.5
NOTES:
cuecken gy, BoW.




PetoMacCallum Ltd,

CONSULFINE ENSZINEERS

PROJECT  GW.P. 291-97-00 OUR PROJECT  98TFQ10
LOCATION  Station 15+442, 450 m Lt C/L, Hwy 69, SBL, Twp. of Seguin BORING DATE 98.03.16 ENGINEER E. W
BORING METHOD Continuous Flight Hollow Sterm Augers TECHNICIAN 0. R
SCit. FPROFILE SAMPLES SHEAR STRENGTH Cy (kFa} + | LQUID LM W,
~ o 4 e & PLASTIC LIMIT W
OEPTH o 2 Sy " ] peweempem— CONENT — v | GROUNDWATER
= x
4 DESCRIPTION S13 o g af (szinoare Penerrizion TESTS | o it gﬁgfggﬁigﬁg
METRES R IR B S §4 BLOWS/0.3M WATER CONTENT %
s GROUND ELEVATION — Z44.77 i< Hz 20 40 50 80 020 30
Peat A Upon completion
‘“‘f:""’p“"“s’ ~ | 244 of qugering, free
Black, Saturated ;’*:: water at ground
-~ surface, caved
et 2437 TS5 12 b : at Q.60 m.
2,307
Sand 242
50 L3.05 Trace Silt,
B} Grey, Saturated, 2 | ss 1
\ Very Loose W67 @
241
Clayey Silt With Sand
Silty Clay Seams,
5 b " Gray,
“F4.70 Very Soft A 11240 '377557] s0 ) ®
E4.907 \ A -
Sand With Gravel
Grey, Soturated, 239
Very Dense )
6.0
End Of Borehole
Auger Refusat
Probaoble Bedrock
7.5
8.0
10.5
128
13.5
150
185
NOTES:
ceckep gy: W




PetoMacCallum Ltd,

EONSHYHLTING ENGINEERS

LOG OF BOREHOLE NO. S12-35

PROJECT  GW.P. 291-97-00 OUR PROJECT  98TFOIO
LOCATION  Station 15+467, 10.00 m RE C/L, Hwy 89, SBL, Twp. of Sequin BORING DATE 98.03.18 ENGINEER £, W,
BORING METHOD Continuous Flight Hollow Stem Augers/ Vane Test TECHNICIAN P. R
SO PROFILE SAMPLES SHEAR STRENGTH C, (wo) 4 | LIQUID LiHT w,
— o @ w PLASTIC LT H,
DEPTH § % % FEI% Q}WA&;’!C CO;\"E PE'NE’?‘?A?;GN W;ER COA;IENI_ " OROUNDWATER
= =33 x W,
pil DESCRIPTION & '§ g g @ |STANDARD PENETRATION TEST » A SR gﬁgﬁgﬂgﬁg
METRES ’i-f w13 & I~ 1 BLOWS,/ 0.4 WATER CONTENT X
0 GROUND ELEVATION 24497 ai< dz J0 40 60 &0 w0 20 @
-0, 40 Fill ' (2 Upon completion
Amorphous Peat With Send e + of augering,
Dark Browr, Moist -~~~ 244 + free water gt
R ground surface,
15 Peat -~ * caved at 0.60 m.
Amorphous, a3
Brown, Saturoied S
B "
~~]242
Jo o e b
L A +
. 4.00 [-oo1 241 #
Sand T
45 Grey, Saturated .
-5 00+ Compact S 1240
AN
End Of Borehole
P Auger Refusat 239
i Probable Bedrock
7.5
%]
10.5
124
135
5.8
18.5

NOTES:

crrckep gy =W




Ja

4.5

&0

75

g0

105

12.a

135

15.0

1685

PetoMacCallum Ltd.

ENGINEELERS

CoONSULTI NG

LOG OF BOREHOLE NO. S12-36

PROJECT  GW.P. 291-87-00 QUR PROJECT  88TFQ10
LOCATION  Station 15+487, 4.00 m Lt C/L, Hwy 68, SBL, Twp. of Sequin BORING DATE GB.03.16 ENGINEER E. W
BORING METHOD Continuous Flight Hollow Stermn Augers/ Vane Test TECHNICIAN bR
SO PROFILE SAMPLE. SHEAR STRENGTH €y (WPa} + | LIQUID LT W,
- 2 w0 s s PLASTIC LIMIT o
28 & 54 DYRAMIC CONE. PENETRATION e CoENT— ¥ CROUNOWATER
DEPTH P S g x| W, w #,
in DESCRIPTION ‘5_,4’ E g § §§ STANOARD PENETRATION TEST®| H—o g 3% Eﬁg“rﬁz’:ﬂgﬁg
METRES E G i S BLOWS,/O.5M WATER CONTENT %
GROUND ELEVATION — 24473 gdi= Bz 20 40 60 &0 1o 20 30
r -
Peat il N Upon completion
Amorphous, | S L ¥ ¥ + of augering,
Black, Saturated e ] 4 frae water of
] B ground surface.
- 24311 |58 LI S
i 4
-~ 242 E
] 2fsst 2z} W=526 @
L. +
- 3.50.] o o241 +5
Clay And Silt 4
+
Grey, v
Very Soft 240 + W65 @
3iss o4 &1 bertmgg] Somele 3. C1
23 = e
.5.50] E i wt =44
Silt With Clay 239 We =23
Grey, Ip =21
| 65.40] Very Soft \
i - AEARE @
Sand 238
Trace Gravel,
TA5 Grey, Salurated,
AN Compact 237
End Cf Borehole
Auger Refusal
Probable Bedrock
NOTES:
1. Vane test was corried out at ¢ distonce of 1.5 m from the borehole.
2. +4 Mumber refers to sensibivity.

cHECKED BY: W




15

30

45

-3+

75

a2

9.5

120

135

15.0

8.5

PetoMacCallum Ltd.

CONSULFIYNE ENGEINEERS

LOG OF BOREHOLE NO. S12-39

PROJECT  GW.P. 291-97-00 QUR PROJECT  Q8TFOI1C
LOCATION  Stgtion 154492, .00 m LL C/L, Hwy 69, SBL, Twp. of Sequin BORING DATE 98.03.16 ENGINEER E. W
BORING METHOD Continucus Flight Hollow Stem Augers / Vane Test / Cone Test TECHNICIAN D. R
SOIL PROFILE SAMPLES | SHEAR STRENGTH C, {#Pa) + | LIQUID LiMIT #
p. -~ o s s s PLASTIC LMIT s
6 SIS IEl . (a3 DNAMIC CONE. PENETRATION e CORTENT — OROUNDWATER
DEPTH = S x| W W W,
o DESCRIPTION 1518 g O [STANCARD PENETRATION TEST® | Fretr——d " 2§ggg‘gﬁ£‘gﬁg
METRES Bkl gt BLOWS,/0.3M WATER CONTENT % |
GROUND ELEVATION  244.74 g [ = B2} 0 40 50 a0 1w 20 o
Peat el Upon completion
Fibrous, ] 244 + of augering, free
Bark Brown, Saturated ™ water ot 0.30 m,
[~ ~] + cave at 1.20 m.
sovts Eacd KN SN IR T I O W=[97 @&
. 2.15 e T
Becoming Amorphous :,_U:,: 2432
B 2;ss |t W=341 @
3.85 ~ 1 24
Clay And Silt L
Grey
Soft 240
|-4.90]
3 1SS af D}
Sand -
Trace Silt, Trace Gravef 1230
Grey, Solurated : %
Very Loose To Compact "
| 5.40 T
=56 e 7 53 A LSS | so/]ts0mm ®
- \ Becoming Very Dense / %
End of Barehole
Auger Refusal
Probable Bedrock
NOTES:

1. Vane and cone tests were carried out at g distonce of 1.5 m aond 2.5 m from the borehole, respectively.

CHECKED 8Y: E-“} .
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< {DISTRICT MUNICIPALITY OF PARRY SOUND

PLATE No

CONT No

GWP No 291-97-00
STa 70 STA

SHEET

GEQG TWP SEGUIN

Sequin Trait

SWAMP 12

KEY PLAN
NTS.

{}' S12-16

RoCK ) : ._l

sm-w@ }

F

S WA - S12=36J_ §19 S17=78
S12-39 R

t ' -37 = - S12-29 |
$13-40 12 3—@— $12-33 2-$_ S12-25 \
B r’|‘ >—'l'—" Py s \\\/
1 L

" SWAMP 12

LEGEND

-$— BOREHOLE
-@— PROBEHOLE
-$— TEST PIT

EXISTING HIGHWAY 68

NOTE  REFER TO DRAWINGS 4A AND 4B
FOR SOIL PROFILES.

10m

MINISTRY OF TRANSPORTATION

KING'S HIGHWAY 69

45 SURFURD ROAD, HAMILTON, ONTWRO  LBE JCe

DISTRICT REGICN
52 HUNTSVILLE NORTHERN
GEOG. TwP, DISTRICT MUNICIFALITY
SEGUIN © PARRY SOUND
SWAMP 12
TESTHOLE LOCATION PLAN

PetoMacCallum Lta,
CONSULTING ENGINELRS

DRARN £8 L4 SCALE JOB NO CRAWING NC.
cuEckEr  EW

WOV, 1898 17 ¥
APeROVED DWK 50 | 9877010 4




$12-39 51236 $i2-32 St2~28 S12~24 S12-20 S12-14 St12-10 Si2-6
248
248 TOPSOIL —_ WATER
Y N oy N Y N Y /_ —\ N h 4
PEAT Bkt akaktad | At dadaiaiati | s et wi | wisdaadah " < e s | RSt o oo
,g 244 - £ U | AT R SSTAS | N PSSP A | = e
L poduuiiont | shaniont sfanianontan | nl nSsubsbaaianin 7 | S abmanlon ok
~ BEDROCK SEEEEEEEEHEEEEEEETY el s PEAT:
o e ZIE=Z) T VERY fc;-:;ss
=z Y d— — — — L L
o :f;, SOFT el [ SAND
=
— < —240 PROBABLE
= BEDROCK
d
50/15 N P Y_LOOSE 3
= PROBABLE SAND PROBABLE %
COMPA EDROCK BEDROCK \ VERY DENSE
SOFT CLAY - | sanp
236
l
234 !
& % ES % % g ] = = - ] &
& & & &5 b & & & & b & &
b Pl b 2 2 a 2 @ 2 b pai 2
232 5 S 3 S S 3 5 5 3 S
G & & i 7] i ] & i [5H 7] in
SCALE VERTICAL  1:200
HORIZONTAL  1:1000
LEGEND
- ProBEHOLE 4~ BOREHOLE & ST AT
AL sao [0 ser
——1 PEAT/TOPSOIL peprock (vrerrep) R e
7 o Y gmmowmien | GWP. 291-97-00, HIGHWAY 69 PetoMacCallum Ltd,
DURING OR UPON COMPLETIOR LLIN NG ENGINEERS
MNOTES ( TWP. OF SEGUIN 3 GLRRGRD ROMD, ritsb S .
1. REFER TO DRAWING NO. 4 FOR TESTHOLE AND SECTION LOCATIONS DISTRICT 52, HUNTSVILLE, ONTARIO __ [ e
2. REFER 1O LOG OF TESTHOLE SHEETS FOR DETALED SUSSURFACE CONGHIONS. e Sodi 0E e ERR T
3. THE BOUNDARIES BETWEEN SOW STRATA HAVE BEEN ESTABUSHED ONLY AT TESTHOLE
LOCATION. BETWEEM TESHOLES, BOUMDARIS ARE ASSUMED FROM GEGLOGICAL EVIDENCE. SWAMP 12 — SOIL PROFILES JAN. 1999 | AS SHOWN ;| g8TFG1Q 45




S12-33 $12--32 512-31 51230
248
246
244
£
S
L 242
=
o
0
G
o
lﬁ -
238
236
4.
24— ¥ IS
+ + +
b 2 2E
232 < KN o
S A 7S
(SOUTHBOUND LANE)
SCALE VERTICAL 1:200
HORIZONTAL  1:500
LEGEND
PROBEHOLE 4 BOREHOLE - TEST PN

AL SANR [ ser

peatsropson By eeorock (nrerreD) [ aseraur

cur ¥ omserven woren oL GW.P. 291-97-00, HIGHWAY 69 PetaMacC‘allumLtd

MElERs

DURING OR UPCN COMPLETION OF ORILLING CONSULIING ENGINEERS
NOTES ¢ ) TWP. OF SEGUIN suLliko £xa.
1. REFER TO DRAWING NO. # FOR TESTHOLE AND SECTION LOCATIONS DISTRICT 52, HUNTSVILLE, ONTARIO _ TS T
2. REFER TO LOG OF TESTHOLE SHEETS FOR DETALED SUBSURFACE CONDIIONS. G SCaiE ER SEA e o
3. THE BOUNDARIES BETWEEN SOIt STRATA HAVE BEEN ESTABUSHED ONLY AT TESTHOLE :
LOCATION. BETWEEN TESHOLES, BOUNDARIES ARE ASSUMED FROM GEOLOGICAL EVIDENCE. SWAMP 12 SOIL PROFILES JAN. 1999 | AS SHOWN | 9BTFOIC 48




PetoMacCallum Ltd.

CAONSUVETING ENGINEERS

GWP 291-97-00 Highway 69

Distriet 52, Huntsville

Swamp 13

Station 16+230 - 16+300

Southbound Lane/Twp. of Seguin
Datum Centre Line Seuthbound Lane

S13-1 16+220 CiL EL 233.42
0-000 NFP BR

S13-2  16+220 1400 LT C/L ElL 233.67
0-060  NFPBR

S13-10 16+296 3.00LTC/L EL 23343
0-700  FrWat
700-3.10  Gry Si(y) C1 Tr Sa Tr Org
3.10-3.20  Gry SaSat
320 NFPBR

S§13-12 16+296 1TO0LTC/L EL 232.74
0-500 Fr Wat
500-3.20 Gry Si{y) C1 Tr Sa Tr Org
3.20-3.70 Gry Sa Sat
3.70 NFP BR



1.5

Ja

4.5

£.0

7.5

a0

0.5

2.0

135

158

6.5

PetoMacCallum Ltd,

CONSYLETING

ENGINEERS

LOG OF BOREHOLE NO. S13-3

PROJECT GW.P. 291-87-00 QUR PROJECT  98TFO1C
LOCATION  Station 164250 1300 m Rt C/L, Hwy 69, SBL Twp. of Sequin BORING DATE 98.09.01 ENGINEER LW
BORING METHOD Continucus Flight Hollow Stem Augers/ Vane Test TECHNICIAN M. R
SOt PROFILE SAMPLES SHEAR STRENGTH Cy (WPe) 4 | LIQUID LIMIT .
w @ & & PLASTIC LIMIT o W
2|8 P 54 DN CONE PERETRATION R o — CROUNDWATER
{ CERIGTION g i S 7 N TIGH W W W,
&‘::_f:ﬁf DESCRIPTION ; r;: S },&“ atendnn Pfﬁmﬁéﬂ mr: e : 1 QOESERVATIONS
3F NI xS AND REMARES
METRES TR 31 BLOWS,/0.3M WATER CONTENT %
GROUND ELEVATION 23438 el &=z 2o 43 &0 80 w20 X
Sonid Fift 234 Upen completion
Trace Silt, of augering,
Brown, Dry, Ffe‘ke water at
Loose IEE @ 2.20 m.
a0 Y 233 !
Becoming Dark Brown 21 ss - -
.2.20 ]
P ey Srates 232
ecoming Saturcte.
" 3[ss| e ©
2.0 g
Gravel And Cobble Fit W 2311 4] 5SS | 8/150mm
Grey, Saturated
50 230
*
Sand Fill 3. SSi 4
Brown Scturated
5.40 229
Peat -~
Amaorphous, |~ ~
Wet Sand Seams, [~ ~| 228} 61 SS | 4 W=l113®
Dark Brown, Wet [~oT
.,A:: n
[ | 227
775 0 71s5] 2 Wit @
Clay With Silt And Sand Seams
o 226
Gray, 5
High Plastic, +
SEff
295 Bt SS L ®
¥ :
3
4
73,50 e
Sand o afssto ®
Trace Sit, -
Grey, Saturated, <1223
1601 Very Loose B
With Crovel o
12.30 1272
End OFf Borehole
Auger Refusal
Probable Bedrock
NOTES:

1. Vane test was carried out ab o distonce of 1.5 m from the bhorehaole.
2. +3 Number refers to sensitivity.

crecken gy B W




JF

£.5

6.8

73

§.0

10.5

2.0

135

150

18.5

PetoMacCallum Ltd,

Lo NS U LTI NE ENFFNEEAS

LOG OF BOREHOLE NO. S13—4

FROJECT  GW.P. 291-97-00 QUR PROJECT  S98TFGIO
LOCATION  Station 168+250, C/L, Hwy 869, SBL, Twp of Segquin BORING DATE 98.09.02 ENGINEER E. W
BORING METHOD Continuous Flight Hollow Stem Augers/ Vane Test TECHNICIAN M. R.
SGi PROFILE SAMPLES SHEAR STRENGTH €y (Wa) + | LIQUID LiMiT #,
® 4w e e PLASTIC LT W
3 lx 54 | WATER COMTENT— W | GROUNDWATER
S 2|l DYMAM N W o | W w L7
OEPTH DESCRIPTION 2ls 2 & | ST |sranaro PENETRATION TESTS| §o i © gﬁgﬁgﬁgﬂgﬁg
METRES 1?4 TP I t § i BLOWS,/ O34 WATER CONTENT X
GCROUND ELEVATION  232.98 Jla|= Bz 20 40 60 &0 w20 30
Sand Fil
0.60 Humerous Rock Fragments
Sit 232
Organic,
Dark Brown, Scturcted,
Very Loose S 3
710 231
Peat :\:::
Amorphous, o~
QOccasionol Decayed Wood Pieces. £ 7fa3g
Dark brown, Saturoted P
330l e 2SSt 4 W=194 (8}
¥ith Sand Layers, g
Grey, Saturated -~ 1 a0g
=g bS5 T W=451 @
5.70 1
Clay 227
Grey, 41SS|a (s
Soft 5} AS
2286 ¥
7.20
Silk
Troce Send,
Grey, Saturated, 225 6] S5t 4 l ®
8.40 Very Loose 71 AS
Clay 224
Mottled Brown And Grey,
Soft ' 8 1SS 1o
/ 9031 91 AS W55 @
222151s5 ] o
+6
221
12.35 \
L. 5 .}
Sitt And Sand 1 111 Ss )15 @
Grey, Saoturated, 11220
13.20 Compact I
Sand With Sit, X |
Grey, Saturgted, 3 Ta1g 12| SS i 86/R30mm @
Very Dense R
14.357
End OFf Borehole
Auger Refusal 218
Probable Bedrock )
NOTES:
1. Vane test was carried out at a distance of 1.5 m from the borehole.
2. * No Recavery.
7 e
3. 4/ Number rafers to sensitivity, CHECKED BY: E.U.)




PetoMacCallum Ltd,

CONSUITING ENEINEERS

FROJECT  GW.P. 2919700 QUR PROJECT  98TFO1Q
LOCATION  Station 184250, 13.00 m Lt. C/L, Hwy 69, SBL, Twp. of Sequin BORING DATE 98.09.02 ENGINEER E. W
BORING METHOD Continuous Flight Hollow Stern Augers / Vane Test TECHNICIAN M. R.
SO PROFILE SAMPLES SHEAR STRENGTH Cp (WPa} + | LIOUD LIMIT #
20 7 &0 a8 PLASTIC LT W,
v [d
oEPTH g S & ok e essa— m\fm‘"—: CRgUNOATER
=~ e} x
P DESCRIPTION 1519 & | S¥ [Sranparo renermanion resre| o Tt fﬁgfﬁzfggﬁg
METRES SI&]3 'S §f BLOWS,/0.34 WATER CONTENT %
o GROUND ELEVATION 232.45 &= a2 20 40 80 80 g 20 J¢
Peat == 232 Upon completion
Amorphous, o2 of augering, free
Dark Brown, Safurcted },:{ water of 0.30 m.
5 A 231
Eo) AR WESS @
~~= 230
30 gt :
f~ ~ 2SS 1 ¥ W=410 (@
01229
as :";C: 228
M NS api 3Isst 1 ¢ W=184 (&
Clayey Siit 3
Crganic, 297 4
570 Brown,
- Very Soft
6.0
Clay / 41 TW |P.H. W92 @
Grey, / 226
High Plastic, +3
Soft
reoy
75 With Siit Seams / 223
51 TW [PH
/ 224 :
¥ % W93 @
223153551 o
0.5 222
71 SS o] W47 @
sod 221
With Scnd And Gravel
120 12:00
End OFf Borehole elely)
Auger Refusal
Proboble Bedrock
135
159
185
NOJES:
1. Vone test was carried out at g distance of 1.5 m from the borehcle.
2. ¥ Number refers to sensitivity,
cuEcken gy B N -
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75

8.4

a5

12g

135

1540

16.5

PetoMacCallum Ltd,

LoNSs LTINS

ENFBINEERS

LOG OF BOREHOLE NO. S13-6

1. Vane test was carried out at g distance of 1.5 m from the borehole.

PROJECT GW.P. 281-97-00 OUR PROJECT  SBTFCIO
LOCATION  Stationr 164269, $.00 m Lt C/L, Hwy 89, NBL, Twp. of Sequin BORING DATE 98.09.02 ENGINEER E. W
BORING METHOD Continuous Flight Hollow Stem Augers/ Vane Test TECHMICIAN M. R,
SO PROFILE SAMPLES SHEAR STRENGIH €y (kPo} + | LIQUID LiiT ,
o w0 so & PLASTIC LIMIT W,
98 & 55 pTEp—— v Al 0l
= ] ¥l W,
oerm DESCRIPTION é R & | S8 [Srnouro penermation TESTe| Hre— gﬁgﬁ;ﬁiﬁﬁg
METRES Glw|3 = S BLOWS,/0.3M WATER CONTENT X
0,101 CROUND ELEVATION 234.10 il Bz 20 40 60 80 o 2¢ 30
0. 13 \ Sond Fit, Brown Loose Upon completion
. of ougering, free
Ashphaoitic Concrete  {80mm) water ot 2.40 m.
Sand il A3
Trace Sit. Trace Gravel,
Brown, Moist, 11 ss 8
Loose
7 232
AU FIEEER!
4.20 230
Peat |
4.80 Amnorphous, T 31SS| 4 1% W=p523 ®
, Uqu_Ba'jf‘f,jamp ::\,n 299
Becoming Fibrous Peat :::: 1L
556 CGecasional Decomposed Wood Pieces:\:: s J100 keq
Clay 4 W | PH Wi44 (.)
Grey,
High Plostic,
700 Very Soft 37
Sond Witk Silt
Brown, Saturated,
Loose 2951 51 SS 1 6 |
- 8.60
End Of Borghole
Auger Refuscl 225
Probable Bedrock
NOTES:

creckep gy B W




PetoMacCallum Ltd,

L eNSUBITING FMNEINEERS

PROJECT GW.P. 281-97-00 OUR PROJECT  SBTFOTC0
LOCATION  Station 18+289, C/L, Hwy 59, SBL, Twp. of Sequin BORING DATE 90.09.03 ENGINEER E. w.
BORING METHOD Continuous Flight Hollow Stem Augers/ Vane Test TECHNICIAN M. R.
SOIL FPROFILE SAMPLES | SHEAR STRENGTH Cy (xPa) 4+ | LIQUIG LT Wy
20 Py s g0 PLASTIC LT Hs
z En
SIS 23 {omane cone revermnon < | wn . o | GROUNDRATER
os;m DESCRIPTION é S % %f f}‘;é STANDARD PENETRATION :’Esr: w}————-——e——ip ¥ e fﬁgggzﬁgﬁg
WETRES Wiwmis < |E BLOWS/0.3M WATER CONTENT X
" CROUND ELEVATION 232.49 i &z 20406080 17030
Sand Fill With Rock Fragments 332 Upon completion
0.80 of augering, free
Peat 4 water ot 3.30 m
Amporphous. ::::
15 Dark Browr, Saturoted g 231
L~ 11 5S 1 W=P09 (&
o ool230
3o e
o | 21 5SS 1 W={398 (=
L~ 229 @
Sy +
4.20 [~
45 Clay / 1228
Gray, - 31350
High Plastic, s
firm / 7
L1227 +
5.70 ‘.
40 {SsgiE WEéthScntéd T 4| TW [PH
ey, urated, . H WkS1 (e
Very Loose 11226 ®
|- 7.00
Clay / 225
7.5 Grey, g
Soft >4
/ 51SS; 0
<224 10
 8.85 |
9.0 ¥
Sand And Sitt With Gravel Fl 223
Grey, Saturated, RE 51SS1 9 |*
Loose J "‘
1
s0.5 10.55] 111222
End Of Borehole
Auger Refusal
Probable Bedrock - 221
120
13.5
150
16.5
NOTES:
1. Vane test was carried out gt q distance of 1.5 m from the borehole.
2. *30 MNumber refers to sensitivity.
crecken gy T N




PetoMacCallum Ltd.

LONSUHLTING ENGINEERS

PROJECE GW.P. 281-97-00 . : OUR PROJECT  9BTFQIO
LOCATION  Station 168+269, 13.00 m Lt C/L, Hwy 69, SBL, Twp. of Sequin BORING DATE 98.09.02 ENGINEER E. W,
BORING METHOD Continuous Flight Hollow Stem Augers/ Vane Test TECHNICIAN M. R,
SO PROFILE SAMPLES SHEAR STRENGTH Oy (ko) + | LIQUID LT A
w @ e s PLASTIC LIMIT W,
: B § & 8 ovauic coni PENETRATN «| e, | CROUNDWATER
= o ¥ w
oerH DESCRIPTION §l3|Q & | ST |Srangaro penerearion resre] te % M fﬁfﬁgﬁgﬁ?
METRES S| S St BLOWS /0. WATER CONTENT %
R CROUND ELEVATION — 232.36 @< @z 20406080 1920 0
Peat 032 Upon completion
Amorphous i i of cugering, free
Tark HBrown - water at £.30 m.
] 231
5 by 70 -
f 1.70 e ] 1Fssto
Becomirg Fibrous o ]
el : 236
Ja ]
~~a29} 2| SS | G
o 3
4.20 - o oog
4.5 ay
Brown, Jiss|a
High Plastic
Very Soft 227 8
5.70 I
£.0 Becoming Mottled Brown
And Grey / 206 418510
5; TW [PH
/ 225
5
/ 61 SS 140
[-8.25 Ll 2724
Sand R
Grey, Soturated
.0 Loose N
945 1223
End OF Borehole
Auger Refusal
Prabable Hedrock 222
105}
120
135
158
16.5
NOTES:
1. +3 Nurnber refers to sensitivity,
. = o
CHECKED By: p—x'M~
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PetoMacCallum Ltd.

LoNSBLTTNG

ENBINEERTS

LOG OF BOREHOLE NO. S13-9

t. +% Number refers to sensitivily.

FROJECT GW.P. 281-87-00 OUR PROJECT  SEBTFGIOQ
LOCATION  Station 164296, 500 m Rt C/L, Hwy 69, SBL, Twp. of Seguin BORING DATE 98.05.01 ENGINEER E. W
BORING METHOD Continuous Flight Hollow Stem Augers/ Vane Test TECHNICIAN M. R
SO FROFILE SAMPLES SHEAR STRENGIN © (WPap 4 | LIOLTD LiMir W
PLASTIC LT W,
> £ L
SIS 33 (omeic cone renermnon | w | CROUNDWATER
o= x
e DesScRIPTION é <19 & | ST |Sranparo reneroanon reere] to % fﬁgﬁgﬁiﬁﬁg
METRES Wikfd S EP BLOWS/0.3M WATER CONTENT %
GROUND ELEVATION — 23274 gi< Hz 20 40 &0 &0 e 20 30
Sand Fill
Troce Sitt, 232 (Qid Hwy 69
Brown, Wet Embarnkment Fil)
1.50
Peat 123
Amarphous, e
245, Jark Brown, Moist e s ] 335 2 b W60 (.)
Sitty Clay 230 i
gmce Sand, s le 2. CI
rey, » mple 2,
358 Very Soft fpiy 0 Wi wG i 45
229 Tw Fa8 L=
End Of Borehole Wp = 71
Auger Refusal 1= 27
Probable Bedrock o
NOTES:

CHECKED BY: W




PetoMacCallum Ltd.

L ONSULTING

£fNE

I N EEARE

LOG OF BOREHOLE NO. S13—-11

QUR FPROJECT  98TFOI0

15

Lo

45

8.0

7S

a2

o5

120

135

5.0

165

=
CHECKED BY: o

PROJECT GMWP. 291-97-00
LOCATION  Station 1647296, 9.00 m Lt C/L, Hwy 63, NBL, Twp of Sequin BORING DATE 398.03.08 ENGINEER E. W
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN M. R
SOIL PROFILE SAMPLES | SHEAR SIRENGTH Cy (Wl 4 | LIQUID LiMIT #
- o s s & FLASTIC LT Wo
g S & <5 prmsepp—— i COTENT— | GROUNDMITER
DEPTH = S x| # W ¥,
it DESCRIPTION S r;: o gf SE |Srmoaro PENETRATION TEST® v 1 OHSERVATIONS
METR SIS |2 AND REMARKS
£S AR St BLOWS,/ 0. M WATER CONTENT %
GROUND ELEVATION 23375 §= az 20 40 60 80 e 2o Jo
Sand Fit With Silt Ufpon cc{npfetfion
B . Moist, of augering, free
L:;:: o 233 water at 2,70 m.
. 1.85 ] 2321 1]ss i1
. . Topsoil -2
_2'30_ Clayey Silt, o
2.60 \ Dark Brown, / e R
High Grganic
7Isst 3 %
Peat
Amorphous, / 230
3,95 Dark Brown /
Clay /
Grey,
475 High Plastic, 229
510 Very Seoft
Wit Silt Layers
—— 228
With Grovet
End OFf Borehole
Auger Relusal
Proboble Bedrock
NOTES:

W




LEGEND

¢'— BOREHOLE
—$— PROBEHOLE
-$‘ TEST PIT

EXISTING HIGHWAY 69

NOTE  REFER TO DRAWINGS 5A, 58 AND 5C
FOR SOIL PROFILES.

EXISTING\

|

1.

73+77

MéTRIC

PLATE No
PLATE No

CONT No

GWP No 291-97-00

STA
Survey  SURVEYED

0 STA
Reviznd  REASED

SHEET

; DISTRICT MUNICIPALITY OF PARRY SOUND

GEOG TWP SEGUIN

Seguin Tralf

SWaMP 13

KEY PLAN
N.T.S.
pm t;é ?;%m

MINISTRY OF TRANSPORTATION

KING'S HIGHWAY 69

DISTRICT
S2 HUNTSVILLE

REGION
NORTHERN

GEOG. TWP.
SEGUIN

DISTRICT MUNICIPALITY
PARRY SOUND

SWAMP 13
TESTHOLE LOCATION PLAN

PetoMacCallum Ltd.

CONZULFIRE ENGINELRE

45 BURFURE ROAD, HALLTON. ONTARIY (8E 208

CRAWN ca SATE STALE JOF NC. DRARING NO.
CHECKED  EW

HOW, 1 ETFS
e Tw] OV 1998 750 GETFZ10 5




LEGEND

NOTES

VE

S$13—-10 $13-7

S13-4

$13~1

{DURING OR UPON COMPLEEION OF

1. REFER T0O ORAWING NO. 5 FOR TESTHOLE AND SECTION LOCATIONS
2. REFER TO LOF OF TESTHOLE SHEETS FOR DETALED SUBSURFACE CONDITIONS.

3. THE BOUNDARIES BETWEEN SO STRATA HAVE BEEM ESTABUSHED ONLY AT TESTHOLE LOCATION. BETWEEN TESTHOLES,
BOUNDARIES ARE ASSUMED FROM GEOLOGICAL EVIDENCE. ’

ORILLING)

S8L
235
233
FIRM CLAY —J
23%
229
227
Pan)
e 228
=z
o COMPACT 1O VERY
e o OENSE SAND
B % 221
i
219
BABLE
217 ROCK
o (= O
g g g g 8
5 5 5 3 &
g g g g g
oy %3] 1 723 3
(SOUTHBOUND LANE)
SCALE VERTICAL  1:200
HORIZONTAL  1:1000
PROBEHOLE -q;- BOREHOLE -&- TEST PIT
FILL SAND [ ser
PEAT/TOPSOIL X0 BEDROCK (INFERRED) [::j WATER
QLAY ¥ OUSERVED WATER LEVEL

GW.P. 291-97-00, HIGHWAY 69
TWP. OF SEGUIN
DISTRICT 52, HUNTSVILLE, ONTARIO

CONSULTING

G FREER

toMacCallum Ltd,

TOM, QNIARRE LAE  JOF

ol (Y05} SEI-2231 For {0CK) S67-8383

DATE

SCALE

JOF NO.

DRAWING NO.

SWAMP 13 — SOIL PROFILES

JAN. 1999

AS SHOWN

98TFO10

5A




S13-12 S13-8 513-5 $13-2
235
/— WATER
233 . /
- N -
#. = ..:::-:"s::,,_,,,,d/
23 e
229
PEAT
227
)
S E —" 7Y VERY—SCFT
~ CEAY
— & ——223
=
5
- [ 221
vy}
219
217
(o) Q0 [ e} fw)
3 3 & b o
+ + + + +
© = © P’ @
g 3 < G S
w i v & &

SECTION B-B

(SOUTHBOUND LANE)

SCALE  VERTICAL 1:200
HORIZONTAL  1:1000
LEGEND
- ProsEvoLE 4 soreroLe 4 msten
o] P SAND [ sw

PEAT/TOPSOIL BEDROCK {INFERRED}
24 o X OBSERVED WATER LEVEL

t. REFER 1O ORAWING NO. 5 FOR TESTHOLE AND SECTION LOCATIONS
2. REFER TG LOF OF TESTHOLE SHEETS FOR DETAILED SUBSURFACE CONDITIONS.

{DURING OR UPCN COMPLETION OF DRILLING)

3. THE BOUNDARIES BETWEEM SOIL STRATA HAVE BEEN ESTABLISHED ONLY AT TESTHOLE LOCATION. BETWEEN TESTHOLES,

BOUNDARIES ARE ASSUMED FROM GECLOGICAL EVIDENCE.

GWP. 291-97-00, HIGHWAY 69
TWP. OF SEGUIN
DISTRICT 52, HUNTSVILLE, ONTARIO

EMNMGINEERS

PetoMacCallum Ltd,

BURFUSD ROAD, FAMLION, CNTARNE LSE 3¢5
Tet: {JOSF BSI-223)  Fox (057 SSF-6I6T

DATE

SCALE

JOF NO.

ORAWING  NO.

SWAMP 13 — SOIL PROFILES

JAN. 1999

AS SHOWN

981FC10

SB




St3-5 S13-4 S13-3
SBL
235 H 4//
N 8
233 " ;
X ¥
FiLs ___,__/“': = 6
231 AR 8/150mm
peAT —_ [E=ZFEX
HESZHEEEY VERY SOFT
23 S| M | B Py VY
LOOSE SELT-—-\_j::;‘; == j//
227 #:’7 f
2
= 1
— £ —225
St
1 ° VERY LOOSE.
=Z e L
o | SAND
g
—— — 221
it
219
217
o (=3 o
8l b &
ol ol _, PEAS)
IS e &
218 &13 (8
(NORTHBOUND,/SOUTHBOUND LANE)
STALE VERTICAL 200
HORIZONTAL  1:1000
LEGEND
-d)‘ PROBEMOLE 4 someEMoLE -$- TEST PIT
PE mw SAND [0 swr
PEAT/TOPSOR. BEDROCK (INFERRED) [ waee
V) cur Y OUSERVED WATER LEVEL
NOTES (DURING OR UPON COMPLETION OF DRILUING)

. REFER TO ORAWING NO. 5 FOR TESTHOLE AND SECTION LOCATIONS
2. REFER TG LOF OF TESTHOLE SHEEYS FOR DETALED SUBSURFACE CONDITIONS.

3. THE BOUNDARIES BETWEEN SO STRATA HAVE BEEN ESTASLISHED ONLY AT TESTHOLE LOCATION. BETWEEN TESTHOLES,

BOUNDARIES ARE ASSUMED FROM GEOLOGICAL EVIDENCE.

GW.P. 291-97-00, HIGHWAY 69

TWP. OF SEGUIN
DISTRICT 52, HUNTSVILLE, ONTARIO

efo MacCallum Ltd,

CONSULIING ENGINEERS

45 DRFORD BOAD, HAMLTON, OMTARIG LAE 30K
Fole {905} S85-220F  Fax (W) 5678383

DATE SCALE JOB NO. DRAWING NC.

SWAMP 13 — SOIL PROFILES

JAN. 1999 | AS SHOWN | 9B8TFO1G: 5C




PetoMacCallum Ltd,

EONSUVLITING ENGINFEFRS

GWP 291-97-00 Highway 69

District 52, Huantsville

Swamp 14

Station 16+755 - 16+830
Northbound Lane/Twp. of Seguin
Datum Centre Line Northbound Lane

S14-1 16+770 C/L EL 233.40 S14-4 16+790 860 RT C/L El 234.65
0-600 Dk BrF Fib Peat W Si(y) Sa {Edge of Existing Pavement)
(Filh 0-220 Asph
600-1.85  Gry Si(y) F Sa Moist to 220-480 Cr Gr Moist
Sat @ 1.50 480-1.15 Br F-Med Sa Tr Si Tr Gr (Fill) Moist
1.85 NFPBR 1.15 NFP Poss RF/BR
Fr Wat @ 1.50
Si4-2  16+770  11.00LTCL El 233.00 S14-5 16+790 6.10RT C/L EL 234.45
0-1.50 Dk Br Amor Peat Moist {Edge of Existing Paved Shoulder)
w @ 750 =615% 0-330 Asph
1.50-3.50  Gry F Sa W Gr Sat 330-930 Cr Gr Moist
w@2.50=15% 930-1.20 Br F-Med Sa Tr Si Tr Gr (Fill) Moist
356 NFPBR 1.20-1.70 RF
TH caved @ 2.00 1.70 NFP RF
Fr Wat @ 2.00
S14-7 16+796 1100 LTC/L 233.40
S14-3 16+780 C/L ElL 233.40 0-3.35 Dk Br F Fib Peat OCC Decomp
0-600 Dk Br F Fib Peat W Num Rock Wd Pieces
Fragments (Fill) 3.35-3.95 V Soft Br Org Si(y) €I
1600-2.40 Dk Br F Fib Peat 3.95-9.15 V Soft Gry To Br C1 W Si And
2.40-3.35 Dk Br Amor Peat OCC Decomp Sa Seams
Wd Pieces 9.15-11.45 Br Si(y) F Sa Sat
3.35-395 Br Org Si(y) C1 1145 NFP BR
3.95-4.25 V L Gry Si And F Sa Sat
4.25-7.00 V Soft Gry CI
7.00-7.10 Gry F Sa And Si Sat
7.10 NFP BR




PetoMacCallum Ltd,

CONSUETING ENGINEEFRS

GWF 291-97-00 Highway 69
District 52, Huntsville

Swamp 14

Station 16+755 - 16+830
Northbound Lane/Twp. of Seguin
Datum Centre Line Northbound Lane

Si4-8 16+815
0-2.90

2.90-3.35
3.35-6.45

6.45-7.30
7.30-9.30
9.30-10.80
10.80

S14-9 16+815
0-4.25
4.25-4.90
4.50-7.00
7.00-10.80
10.80-11.35
11.35

S14-10 16+830
0-1.50
1.50-3.00

3.00-3.65
3.65-3.95
3.85

C/L EL 23340
Dk Br Amor Peat OCC Decomp
Wd Pieces

Br Org Si(y) Cl

V Soft Br And Gry CI W Si
Seams

Gry'F Sa And Si Sat

Gry Cl

Gry F Sa And Si Sat

NFP BR

Fr Wat @ 600

11.00LT C/L
Dk Br Amor Peat
Br Org Si{y) C1
V Soft Gry C1

Br And Gry C1 W Si Seams
Gry Si{y) F Sa Tr Gr Sat
NFP BR

Fr Wat (@ 600

EL 233.40

C/L El 233,40
Dk Br F Fib Peat

Dk Br Amor Peat OCC Decomp
Wd Pieces

Br Org Si{y) Cl

Gry Cl

NFP BR



PetoMacCallum Ltd.

CoNSHLTINGE

ERGINEERS

GWP 291-97-00 Highway 69
District 52, Huntsville

Swamp 14

Station 16-+755 - 16+830
Southbound Lane/Twp. of Seguin

Datum Centre Line Southbound Lane

S14-12 16+757
0-500

900-5.05
5.05-7.00

7.00

S14-13 16+782
0-900

960-3.95
3.95-8.75
9.75-10.05
10.05

Si4-14 16+782
0-800

900-3.65
3.65-10.05
10.05-10.50

10.50

650 LT C/L EL 233.80
Dk Br F Fib Peat Sat

Dk Br Amor Peat Sat

Gry F-Med Sa Tr Si Sat

NFP BR

Frwat@0

S8O00RT C/L EL 233.80
Dk Br F Fib Peat

Dk Br Amor Peat

Gry Si(y) Cl Tr Sa Sat

Gry Sa Sat

NFP BR

FrWat@o

C/L El 233.80
Bk Br F Fib Peat Moist

Dk Br Amor Peat Sat

Gry Si(y) CI Tr Sa

Gry F-Med Sa Tt Gr Tr Si Sat
OCC Cob

NFP BR

TH Caved @ 1.85

Fr Wat @ 900

S14-15 16+782
0-1.85
1.85-3.80
3.80-8.20
8.20-9.45

9.45

S14-16 16+807
0-3.80
3.80-11.15

11.15-12.05
12.05

S14-18 [6+807
0-3.05
3.05-5.35

5.35

8O00LTC/L ElL 233.80
Dk Br F Fib Peat Sat

Dk Br Amor Peat Sat

Gry Si(y) Cl Tr Sa Sat

Gry F-Med Sa Tr Gr Tr Si Sat
NFP BR

BH Caved (@ 900

Frwat@0

10.50RTCL EiL 233.80
Dk Br Amor Peat Sat

Gry Si(y) Cl Tr Sa Sat
Cob@ 11.00

Gry F-Med Sa Tr Gr Si Sat
NFP BR

TH Caved @ 1.85

Fr Wat @ 900

1156 LT CL ElL 234.0
Dk Br Amor Peat Sat

Gry Si(y)ClITrF Sa

NFP BR

TH Caved @ 1.20

Fr Wat @ 900



30

PetoMacCallum Ltd.

CONRSULTING ENSGINEERS

LOG OF BOREHOLE NO. S14-6

45

5.0

75

g0

a5

1za

135

150

185

FROJECT  GW.P. 291-97-00 OUR PROJECT  98TFO10
LOCATION  Stotion 154796, C/L, Hwy 69, NBL, Twp. of Sequin BORING DATE 938.03.12 ENGINEER E. W
BORING METHOD Continuous Flight Hollow Stern Augers/ Vane Test TECHNICIAN M. R.
SO, PROFILE SAMPLES SHEAR STRENGTH Cyy (+Fo} + | LIQUID LT W
2w 48 & 8 PLASTIC LIMIT W,
: % & Eg D)‘\W;fi{.‘ G:’v‘E FE;\«’ETR&;FON “;irfg CQ’::EW-w: GROUNDWATER
DEPTH SORIETION IS S [2 7 x W,
A DESCRIFTION S| Q| & |53 |sranosrs eenermaron resre| Fo—e— it ffgfgzﬁﬂgﬁg
METRES RIS EY BLOWS,/0.IM WATER CONTENT X e
CROUND ELEVATION 233.40 g i< LES 20 40 60 &0 w0 zg 3o
Pact 233
Fine Fibrous To Amorphous,
Dark Brown
23217 s5 ] o
i.
.i.
.3.05.
o 2ESS 10
ay 1
Grey +
Very Soft ~1_2
- 4.40 — -
With Silt Seams ®
+9
9
+
5.00
Sand 31551 8 @®
Trace Silt, \
Grey, Saturcted,
taose To Dense
.
41 551 45 ®
~8.851
End Of Borehole
Auger Refusal 224
Probable Bedrock
NOTES:
1. Vane test was carried out ¢t ¢ distonce of 1.5 m from the borehole.
2. +7 Number refers to sensitivity.

crecken gy E .




Ly

Lo

4.5

8.0

75

4.0

0.5

2.0

1315

5.0

185

PetoMacCallum Ltd,

CONSULITING

ENBEINEFRS

LOG OF BOREHOLE NO. S14—11

{. Cone test wos carried out at ¢ distance of 1.5 m from the borehole.

FROJECT GW. P, 261-97-00 OUR PROJECT  9BTFO1O
LOCATION  Stotion 164757, 1.50 m Rt. C/L, Hwy 69, SBL. Twp. of Segiun  BORING DATE 98.03.24 ENGINFER £ W
BORING METHOD Continuocus Flight Hollow Stem Augers/ Cone Test TECHNICIAN B. R.
SO PROFILE SAMPLES SHEAR STRENGTH Cy (WPo} 4 | LIQUID UMIT W,
FPLASTIC LiAT #,
= o E- R e
DEPTH DESCRY Ste ] 35’%‘1 G)’NM:’IC co;vf .pf.l:\"m;foﬁ "R cw;:mr__: CROUNDWATER
= S x| w
A WPTION & g Q & | SE [Stwows Peverpanion 1Esre| o 1 fﬁgﬁ;ﬁggﬁg
METRES i S St BLOWS/0.3M WATER CONTENT %
CROUNDY ELEVATION — 233.80 g1i= &z 20 40 80 &0 ¢ 20 3o
Peat :“:"; Upon compietion
Amorphous, e~ 233 of augering, free
Dork Brown, Soluroted it ® water at ground
755 :::: x ;u;;ac;, caved at
) 232 . ‘
Sond ’ L1ss 3 ®
Trace Siit, Occosionct Cobble, e
Grey, Saturated,
Very Loose KRRt
1-3. 10 o
Becoming Compact To .- 5135 |15 X\ ®
Very Dense | 238 X
%
"
5 -} x 337180 m
4.85 1229
End Of Borehole
Auger Refusal
Probable Bedrock
NOTES:

crECKED By o W -




PetoMacCallum Ltd

CoNSUFETING ENGEINEERS

PROJECT  GW.P. 291-97-00 OUR PROJECT  88TFOMD
{OCATION  Station 16+807, 0.50 m Lt. C/L, Hwy 69, SBL, Twp of Seqgiun BORING DATE 98.02.12 ENGINEER E.OW.
BORING METHOD Continuous Flight Hollow Stem Augers/ Vane Test TECHNICIAN M. R.
S0l PROFILE SAMPLES SHEAR STRENGTH C (kPaj + | LIQUID LM W,
p- 2w s s PLASTIC LT #,
DEPTH RIP % % 3:4 Eg D?NA&:‘M CG;VE Ps;fsrmz;aav W;ER COTVKNF-W CROUNOWATER
~ 54 x ¥,
n DESCRIPTION §1g ] & | S8 5rvaro peneTRaToN TESTS | Hoo——d fﬁgﬁﬁgg’g
METRES B R S g BLOWS,/ 0. 3M WATER CONTENT Z
R GROUND ELEVATION — 233.80 g i< dz 0 40 B0 & w20 30
Peat gl . ' Upon completion
Amorphous, s s .
Dark brown, Saturated B + of ougering, free
| e water at ground
5 St + surface, caved of
232 1 1SS | T Webs7 & 1.20 m.
g 5
"7 231 +
3o |~
o~ 2ISsSt 1 % W=538
= 230 +
[ 4.30- C =]
2 Sitty Cloy 229{3[s5 ] o Wiea ®
Trace Sand, / ..5
Grey,
Soft ; WL==45
aogl 4 | TW [PH L Somple 4, CL
6o 5.95 E 4.4 B Wk54 @ WL=45
5,40} Sand With Silt ke 5fsslz26 Wp=21
Trace Grovet, 297 IP =24
-7.004 Crey, Saturcted,
Very Loose
7.5
Clayey Silt 226
Grey,
Firm
90 End Of Borehole
i Auger Refusct
Freboble Bedrock
o5
120
135
15.0
16.5
NOTES:
1. Vane test was carried out ot o distance of 1.5 m from the borehole.
2 +3 Mumber refers to sensitivity.
CHECHKELD BY: E\»\}
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EXISTING

1@_%

S14-

SWAMF’ 14
LEGEND s p
Lo > 4
BOREHOLE Vi
PROBEHOLE
TEST PIT

NOTE

EXISTING HIGHWAY 69

REFER TC DRAWINGS 64 TO 6D
FOR SOIL PROFILES.

PLATE No

METRIC PTE N

CONT No
GWP No 291-87-00

STA

Sureny

SURVEYED

TG STA

HRavisad

SHEET

REVISED

Seguin Trall

o DISTRICT MUNICIPALITY OF PARRY SOUND
! GECG TWP SEGUIN

1@23 21?}1

MINISTRY OF TRANSPORTATION

KING'S HIGHWAY 69

DISTRICT
52 HUNTSVILLE

REGION
NORTHERN

GEQG. TWP.
SEGUIN

DISTRICT MUNICIPALITY
PARRY SCUNE

SWAMP 14

TESTHOLE LOCATION PLAN

PetoMacCallum Ltd,

CONSULTING

ENGENEERS

AE BLRFORD ROAD, WAMLTON. ONTARD (86 X0

DRARN cB

DATE

SCALE

OB M. DRAWING NO

CHECKED  EW

APPROVED  DIWK

NOV, 1928

1:750

98TFOTG 6




1. REFER TO DRAWING NO, & FOR TESTHOLE AND SECTION LOCATIONS
2. REFER TO LOG OF TESTHOLE SHEETS FOR DETAILED SUBSURFACE CONDITIONS.

3. THE BOUNDARIES BETWEEN SOIL STRATA HAVE BEEN ESTABUSHED ONLY AT TESTHOLE LOCATION. BETWEEN TESTHOLES,
BOUNDARIES ARE ASSUMED FROM GEOLOGICAL EVIDENCE.

$14-10 514-8 . 5148 514~3 S14-1
- FILL
234 N //mm
PEAT e et e AT et [ e e s A} i3
o Sewiuniuiels | Rk urlsmloviantyt | Sewiiavioiandbi | Suias v
232 i | AW e i Y P | S,
eluutyuniantls | Duws rviurhevianty | Sonds phmimes | Jues
230 A e
———
£
~ VERY LOOSE
L 228
- SAND
=
fram
o XL o 226
o SOFT
- CLAY =l
e 224
PROBABLE N LOOSE] TO
BEDROCK DENSE]| SAND
222
o © © 2
@ o 4 T
- + + A
© @ < <
g 4 g ;)
in i in n
SCALE VERTICAL  1:200
HORIZONTAL 111000
LEGEND
- PROBEMOLE 4 BoREHOLE #  TEST AN
e T SAND (I swr
PEAT/TOPSOIL A7)  BEDROCK (INFERRED) T wawen
Vo ey OBSERVED WATER LEVEL
NOTE (DURING OR UPON COMPLETION OF DRCLUNC)

GW.P. 291-97-00, HIGHWAY 69

TWP. OF SEGUIN

PetoMacCallum L,

CONSULTING

ENGINEE

DISTRICT 52, HUNTSVILLE, ONTARIO QoA il o e
DATE SCALE JOB NO. DRAWING NG,
SWAMP 14 — SOIL PROFILES JAN. 1999 | AS SHOWN | 98TFO10 B6A




1. REFER TO DRAWING NO. 6 FOR TESTHOLE AMD SECTION LOCATIONS
2, REFER YO LOG OF TESTHOLE SHEETS FOR DETAILED SUBSURFACE CONDITIONS.

514-7* 514—-6* S14-5 S514~4
256
ASPHALT e _
234 W e 1
At | Rt 2
e e it el
e 232 T R R 0. i
e PEAT—~JF === = == ﬁ”
N —so==
. — 23 oo
g XERYY SOFT iz
o LA
- '%“ — 228 T~
—’ %/
G
226 Ay
PROBABLE
:523& QND BEDROCK
224 B ¢ A
%3
e
25 2 2|5
i el WO} ke
L - B § LFS g X
“le e e
ik ik
(NORTHBOUND LANE)
SCALE  VERTICAL 1:200
HORIZONTAL  1:500
LEGEND
- PROBEHOLE 4 sOREHOLE & TEST AT
B r TEEH SAND [m s
PEAT/TOPSOIL, BYS7]  BEDROCK (INFERRED) T wanes
] ey Y OBSERVED WATER LEVEL
NOTES (DURING OR UPON COMPLETION OF DRILLING)

3. THE BOUNDARIES BETWEEN SOIL STRATA HAVE BEEN ESTABUSHED ONLY AT TESTHOLE LOCATION. BETWEEN TESTHOLES,

BOUNDARIES ARE ASSUMED FROM GEOLOGICAL EVIDENCE,
4. ¥ TESTHOLE DRILLED AT STA. 144798,

GW.P. 291-97-00, HIGHWAY 69
TWP, OF SEGUIN

PetoMacCallum Ltd,

CONSULTING ENGINEERS

DISTRICT 52, HUNTSVILLE, ONTARIO R T e, e
DATE SCALE JOB NO, DRAWING NQ.
SWAMP 14 ~ SOIL PROFILES JAN. 1999 | AS SHOWN | 98TFO10 6B




S14-17

51414

51411

{. REFER TO DRAWING NO. 6 FOR TESTHOLE AND SECTION LOCATIONS

2. REFER TO LOG OF TESTHOLE SHEETS FOR DETALED SUBSURFACE CONDITIONS.

3. THE BOUNDARIES BETWEEN SOIL STRATA HAVE BEEN ESTABLISHED ONLY AT TESTHOLE LOCATION. SETWEEN TESTHOLES,

BOUNDARIES ARE ASSUMED FROM GEOLOGICAL EVIDENCE.

234
232
SOA
CLAY 1
A
o
- e 228 \
=
o
u“tf-**ZZB
& . COMPACT TO
Gj VERY DENSE SAND
224
229
o 2 2 2 g
2 2 3 i 2
< © = = -
gl g g g g
A & 17} n n
(SOUTHBOUND LANE)
SCALE VERTICAL  1:200
HORIZONTAL  1:1000
LEGEND
- PROBEHOLE 4 BoReHOLE & TEST AN
LS ruL 1 sano TR
PEAT/TOPSON, BEDROCK (INFERRED) [___:] WATER
Vg cuar X OHSERVED WATER LEVEL
NOTES (DURING OR UPON COMPLETION OF DRILLING)

GW.P. 291-97-00, HIGHWAY 69
TWP. OF SEGUIN

PetoMacCallum Ltd.

CONSULTING

ENGINEERS

DISTRICT 52, HUNTSVILLE, ONTARIO R ST P B ™
DATE SCALE JOB NG, DRAWING NO.
SWAMP 14 — SOIL PROFILES JAN. 1999 | AS SHOWN | 98TF010 6C




LEGEND

NOTES

514—18 $14-17 S14-16
PEAT
- N S
YIESESSEEAEEEC ) y
ey et
232 Dy |
sorT |ttt | ettt
Sttt |
- 7 e | e
o
£
p
- e D28
= . VERY LOOSE
.9_2 SAND
m%vmzzs
ot
bd X
224
222 N
N

") A
g f I~
o
810 3 @l
e + 41 b
- =4 =
[ =]
8l g g1 2l g
A Nl w™

PROBEHOLE
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1. REFER TO ORAWING NO. 6 FOR TESTHOLE AND SECTION LOCATIONS
2, REFER TO LOG OF TESTHOLE SHEETS FOR DETAILED SUBSURFACE CONDITIONS,

3. THE BOUNDARIES BETWEEN SOIL STRATA MAVE BEEN ESTABLISHED ONLY AT TESTHOLE LOCATION. BETWEEN TESTHOLES,
BOUNDARIES ARE ASSUMED FROM GEOLOGICAL EVIDENCE.

TEST PIT

SILY

WATER

G.W.P. 291-97-00, HIGHWAY 69

PetoMacCallum Ltd.

TWP, OFSEGUN CONSULTING ENGINEER
DISTRICT 52, HUNTSVILLE, ONTARIO s S o 48 9157
DATE SCALE JOB NQ. DRAWING NO.
SWAMP 14 — SOIL PROFILES JAN. 1999 | AS SHOWN | 98TFO10 6D
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CONSUVLTINGE ENGINEERS

Our Ref: 98TF010
TABLE lI

TRIAXIAL COMPRESSION TEST RESULTS
G.W.P. 291-97-00

CONSOLIDATED UNDRAINED TEST
CELL | DEVIATOR | SHEAR* | FRICTION
SWAMP | TESTHOLE SAMPLE | SOIL | PRESSURE | STRESS | STRENGTH | ANGLE
NO. NO. STATION DEPTH (m) | TYPE (kPa) (kPa) (kPa) (Degree)
11 8 14+654 55-6.1 | Silty Clay 105 6.0 63.4 23.3
14.2'm RT C/L, NBL
13 9 16+296 2.8-34 | SiltyClay 60 35.2 32.7 21.7
5.0 m RT CIL, SBL
14 17 16+807 52-58 | Silty Clay 90 62.1 56.8 24.1
0.5mLT C/L, SBL
= - 16+321 40-43 | Sitand 125 254.8 60.0 19.7
2.0 m LT C/L, SBL Clay

* Shear strength defined by a line drawn through the origin tangent to the failure circle.
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* Sample retrieved from Station 16+321, 2,00 m Lt C/L Southbound Lane, Twp of Seguin, Depth = 3:95 ~ 4.25 m
(see Peto MacCallum Ltd., Pavement Design Report, W.P. 291-97~00, dated October 16, 1998)



PetoMacCallum Ltd,

CONSULTING ENGINFERS

FIGURE 3

Laboratory Consolidation Test Results

Borehole $11-8, Sample 1
Depth: 5.5~6.1m
Description: Silty Clay

Void Ratio versus Log of Pressure
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PetoMacCallum Ltd,

CONSUVULTING ENGINEERS

FIGURE 4

Laboratory Consolidation Test Results

Borehole $13-9, Sample 2
Depth: 28-3.4m
Description: Silty Clay

Void Ratio versus Log of Pressure

1.4

f—
o

{
!
|
;
S
TN

[y
<

[

!

|

l

1
P
it
i
[

+

|

l

!

|

Void Ratio (e)

NON-|Estimgted Fid
\; | {Behavior

N

H 1

iCurve] | !

1

o
o

!
!
|
!
i
}
!
|
|
!
l
1

N 1 [ 3
L A :
: P i
H 4 M H 551 H H
: i e e ae N :
H : Pl Pl :
: P Pl : HER S : i :
. 1
0.4 z : —tHH - i H .
)

G.W.P. 291-97-00

100
Pressure(kPa)

98TF010

10000

| I S N O I

15.7 kPa
60 kPa
0.55

0.06

1.35

46%

16.9 kN/m®




PetoMacCallum Ltd.

COoONSULTING ENGINEERS

FIGURE 5

Laboratory Consolidation Test Results

*Station 16+321, 2.00 m Lt C/L, SBL
Depth: 3.95-4.25m
Description: Silt and Clay

Void Ratio versus Log of Pressure
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PetoMacCallum Ltd,

CONSULTING ENBINEERGS

FIGURE 6

Laboratory Consolidation Test Results

Borehole $14-17, Sample 4
Depth: 5.5-6.7m
Description: Silty Clay
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PML REF, 98TF010
PARTICLE SiZE DISTRIBUTION CHART  reporTnO. -
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Borehole $13-10, Sample 2, Depth 2,75 - 3.55 m
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PML REF. 98TF010
PARTICLE SIZE DISTRIBUTION CHART  reporTnO. -
FIGURE 9
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Station 16+321, 2.00 m Lt C/L, SBL, Depth = 3.95-4.26m
(see Peto MacCallum Ltd., Pavement Design Report, W.P. 291-97-00, Dated October 16, 1998)
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CONSULTINGE ENGINEERS

Our Ref: 98TF010
TABLE iil

SUMMARY OF SUBSOIL CONDITIONS
SWAMP CROSSINGS
G.W.P. 291-97-00

SWAMP' ROAD COMPONENT NO. OF PEAT CLAY NOTES AND/OR UNDERLYING DEPTH TO
NO. TESTHOLES THICKNESS THICKNESS MATERIALS PROBABLE
{m) {m) BEDROCK (m)
10% Hwy 69, NBL,
Twp of Sequin

testholes; underlying materials
consisted of probable bedrock or
sand over probable bedrock,

Topsoil over sand and/or probable
bedrock identified in the remaining

testholes.
11% Hwy 69, NBL,
Twp of _Seguin

Peat/clayey silt revealed in 9
testholes outside the limits of the
existing fill; underlying materials
consisted of sand with local 1.5 m
thick silty clay layer (to 6.5 m depth)
over probable bedrock

Toe of Existing Embankment

3 testholes excavated adjacent to fill
encountered peat/sand fill over
peat/rockfill or rockfill over sand or
clay. Testholes terminated in
sand/clay at depths of 2.0 to 4.2 m.

) Swamp designation numbered sequentially from swamp crossings in project to the south (GWP 290-97-00)
) same swamp crossing in GWP 290-97-00
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LONSULTING

Our Ref: 98TF010

SUMMARY OF SUBSOIL CONDITIONS
SWAMP CROSSINGS
G.W.P. 291-97-00

swampt’ ROAD COMPONENT NO. OF PEAT CLAY NOTES AND/OR UNDERLYING DEPTH TO
NO. TESTHOLES THICKNESS THICKNESS MATERIALS PROBABLE
(m) {m) BEDROCK (m)
12 Hwy 69, SBL,
Twp of Sequin
Station 15+260 - 15+495 40 0.1- 4.7 0.2~4.7 0.2-9.2

General Area

Peat/clay identified in 28 testholes
drilled outside the limits of the existing
fill; underlying materials consisted of
probable bedrock or sand. and/or silt
with local 0.2 to 1.65 m thick silty clay/
clay and silt/clayey silt layers (to 4.9
to 6.0 m depth) over probable
bedrock.

Topsoil over sand and/or probable
bedrock or sand fill over 1.4 m thick of
peat layer (to 2.4 m depth) over
probable bedrock identified in 3
testholes

Existing Hwy 89 Embankment
Pavement structure or sand fill or
peaty fill over rockfill over clay or
sand and/or peat identified in 9
testholes. Testholes terminated at
depths of 0.5 t0 3.9 min inferred
rockfill or underlying sand, clay or
peat.

) Swamp designation numbered sequentially from swamp crossings in project to the south (GWP 290-97-00)
@ same swamp crossing in GWP 290-97-00
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CONSULTING ENGINEERS

Qur Ref: 98TF010
TABLE Il Cont’d

SUMMARY OF SUBSOIL CONDITIONS
SWAMP CROSSINGS
G.W.P. 291-97-00

SWAMP' ROAD COMPONENT NO. OF PEAT CLAY NOTES AND/OR UNDERLYING DEPTH TO
NO. TESTHOLES THICKNESS THICKNESS MATERIALS PROBABLE
. {m) {m) BEDROCK {m)
13 Hwy 69, NBL |
Twp of Sequin
Station 16+230 —~ 16+300 3 0324 1.2-27 Abandoned Embankment
(at depth) (atdepth) | {9'to 5.4 m of sand fill with local 5.1-123
(80 mm thick) asphalt or 0.6 m thick
gravel and cobble layer over local
(0.6 m thick) topsoil layer over peat,
clay and/or sand over probable
bedrock.
13 Hwy 69, SBL.,
Twp of Sequin
Station 16+230 - 16+300 9 42-4.8 41-73 | General Area 0-12.0

Exposed bedrock identified in 2
testholes.

Peat/clay identified surficially in 2 of
the 6 testholes drilled outside the
limits of the fill; underlying materials
consisted of probable bedrock or
sand over probable bedrock,

Silt and clay identified surficially in 2
of the 6 testholes; underlying
materials consisted of sand over
probable bedrock.

) Swamp designation numbered sequentially from swamp crossings in project to the south (GWP 290-97-00)
©) Same swamp crossing in GWP 290-97-00
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CONSULTING ENGBINEERS

Qur Ref: 98TF010
TABLE Ill Cont'd

SUMMARY OF SUBSOIL CONDITIONS
SWAMP CROSSINGS
G.W.P. 291-97-00

swamp'’ ROAD COMPONENT NO. OF PEAT CLAY NOTES AND/OR UNDERLYING DEPTH TO
NO. TESTHOLES THICKNESS THICKNESS MATERIALS PROBABLE
{m) . {m) BEDROCK {m)
13 Hwy 69, SBL,
Twp of Sequin
Station 16+230 ~ 16+300 3 1.0~3.6 1.1-40 | Apandoned Embankment 3.6-14.4
{at depth) (at depth)
3 testholes drilled through existing fill
encountered 0.6 to 1.5 m of sand
and/or silt fill over peat {to 2.5 to
5.7 m depth) over clay (to 3.6 0 5.7 m
depth) over probable bedrock or silt
over clay (to 8.9 to 12.4 m depth) over
sand over probable bedrock.
14 Hwy 69, NBL,
Jwp of Sequin
Station 16+755 - 16+830 10 06-4.3 0.6--6.6 General Area 1.2-11.4

Peat/clay identified in 8 testholes
drilled outside the limits of the fill;
underlying materials consisted of
probable bedrock or sand and/or silt
with local 2.0 to 2.7 m thick soft clay
layer {to 7.0 to 9.3 m depth) over
probable bedrock.

Existing Pavernent

Pavement structure over sand and/or
probable rockfill identified in the
remaining 2 testholes

" Swamp designation numbered sequentially from swamp crossings in project to the south (GWP 280-97-00)
@ Same swamp crossing in GWP 290-97-00
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Our Ref: 98TF010
TABLE Hll Cont'd

SUMMARY OF SUBSOIL CONDITIONS
SWAMP CROSSINGS
G.W.P. 291-97-00

swampt! ROAD COMPONENT NO. OF PEAT CLAY NOTES AND/OR UNDERLYING DEPTH TO
NO. TESTHOLES | THICKNESS THICKNESS MATERIALS PROBABLE
{m) {m) BEDROCK (m)
14 Hwy 69, SBL.,
Twp of Sequin

underlying materials consisted of
probable bedrock or sand over
probable bedrock.

' gwamp designation numbered sequentially from swamp crossings in project to the south (GWP 290-97-00)
® Same swamp crossing in GWP 290-97-00



Distribution:

PetoMacCallum Ltd,

CONSULTING ENBINEERS

FOUNDATION DESIGN REPORT
EMBANKMENTS OVER SWAMPS
G.W.P. 291-97-00, HIGHWAY 69
FOUR LANING 2.7 km NORTH OF HIGHWAY 141
NORTHERLY 4 km TO 5.5 km SOUTH OF HIGHWAY 518
(BADGER ROAD)
DISTRICT 52, HUNTSVILLE

13 cc:  Stantec Consulting Ltd. for distribution to MTO
2 cc: Stantec Consulting Ltd.

1cc. PML Hamilton

1cc: PML Toronto

1cc: PML Kitchener

1¢c: PML Barrie

Job No. 98TF010

March, 1999



PetoMacCallum Ltd

CoNSs UL TING ENGINEERS

TABLE OF CONTENTS

-----------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------

TABLE IV Swamp Crossings and Treatment
TABLEV Computed Rock fill and Subgrade Settlement

OPSD 203.010 (Mod)
OPSD 203.030
OPSD 203.030 (Mod)



s

PetoMacCallum Ltd,

CONSULTING ENGINEERS

FOUNDATION DESIGN REPORT
EMBANKMENTS OVER SWAMPS
G.W.P. 291-97-00, HIGHWAY 69
FOUR LANING 2.7 km NORTH OF HIGHWAY 141
NORTHERLY 4 km TO 5.5 km SOUTH OF HIGHWAY 518
(BADGER ROAD)
DISTRICT 52, HUNTSVILLE

INTRODUCTION

Construction of the realigned Highway 69, associated ramps and cross roads in the study corridor
will involve 47 swamp crossings.

This report provides recommendations for construction of embankments in the 5 swamps in which
special procedures are required to deal with stability concerns and/or construction methods. These
comments are based on the plan and profile drawings (Profiles NB/SB Lanes, Highway 69, G.W.P.
291-97-00) provided by Stantec Consulting Ltd. in November, 1998.

Construction recommendations for the remaining swamps are dealt with in the Pavement Design
Report which is provided under separate cover (project No. 98TF010 dated February, 1999).

Most of the swamps are located adjacent to an existing or abandoned 'highwqhymgmpmawnﬁkment.

Approximately 400 m of the proposed roadway at the south end of this project overlaps the north
end of the adjoining project (G.W.P. 290-97-00, Highway 69 Four Laning, From Tower Road
(MacTier), northerly 26.5 km to 2.7 km north of Highway 141) carried out by Peto MacCallum Lid. in
1997—1998. The swamps have been identified by number sequentially with the numbering system'
employed for the project to the south. The number and location of each swamp is provided on

__Table 1, Appendix A. Two swamps (éwamps 10 and 11) are located within the limits of both

i

projects.

The profile drawings indicate that the finished road grade through the subject swamps will be 2.5 to
9.0 m above the existing gradg;_ Embankments will be constructed using rock fill.

Construction of the realigned Highway 69 will be carried out in two stages. The majority of the new
alignment will be constructed during Stage 1. The southbound lane in the northerly portion of the

1
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project, the northbound lane through the mid section, the south crossover, part of Seguin Trail East
and the bridge structure will be constructed during the second stage.

The subsurface stratigraphy in the subject swamps typically comprised a relatively thick peat deposit

overlying clay, silt and/or sand with discontinuous clay layers which mantles bedrock.

it

The thicknesses of the peat and clay deposits ranged from 0.1 to 59 m ang 0.2 to 74 m,

respectively.

P a——— T A

The undrained shear strength of the peat generally ranged from 8 to 36 kPa with an average value

of 18 kPa. Itis considered to be capable of supporting a fill height of 1.0 to 3.5 m.

L= —

The undrained shear strength of the clay deposit ranged from 8 to 40 kPa, with an average value of
DRl P hiahehdiy

17 kPa.

Peat, clay, sand with discontinuous soft clay layers and bedrock were identified in testholes drilled

on the abandoned highway embankment within Swamp 13.

The peat below the abandoned highway embankment Within Swamp 13 exhibits shear strengths in
the range of 31 to greater than 100 kPa. The clay underlying the peat also exhibits shear strength
values in the range of 18 to 64 kPa, with an average valum 32 kPa.

SWAMP TREATMENT

The embankments will be constructed using rockfill. _The southbound lanes will primarily be

Py

et e

years. The southbound lanes and widened portion of the northbound lanes will be constructed

oS .
during the first year and the project completed the following year,

ererererer —
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The maximum depth to the base of the peat and soft clay deposit at the test locations ranged from
5.9 to 12.4 m. Bedrock was inferred at depths of 7.5 t0 14.4 m.

»r

one of the following methods:

The rockfill embankments in swamps along the alignment are to be constructed in accordance with

1) OPSD 203. 010 {Mod) to a depth of 8 m or shallower if a firm bottOm is

bedrock),

2) Install 600 mm diameter sand drains to bedrock spaced at 3 m intervals
along toe of existing embankment fill.

Install a second row of 600 mm diameter sand drains to bedrock spaced at
3 m intervals (staggered from first row) 3 m from toe of existing embankment
fill. _

OPSD 203.030 (excavate to depth of 6 m) in the zone within 6 m of the toe of
the existing embankment fill, subject to the following conditions:

) face of excavation from toe of existing slope to a depth of 6 m to be
cut at an inclination of 1:1.

ii) Length of excavation parailel to embankment slope NOT to exceed
5 m before placement of rockfill to at least 1 m above swamp level in
excavated area.

ii) Total excavation to be backfilled to at least 1 m above swamp level at
the end of each day.

OPSD 203.010 (Mod) to a depth of 8 m or bedrock if shallower in the zone
beyond 6 m of the toe of the exustmg embankment-fill. - o

i

“Place 4 m high surcharge above the design finished grade on the portion of \
Qe NBL to be widened. )

3) OPSD 203.030 (excavate to a depth of 6 m) in the zone within 6 m of the toe
of the existing embankment fill, subject to the following conditions:

i) Length of excavation parallel to embankment slope NOT to exceed
5 m before placement of rockfill to at least 1 m above swamp level in
excavated area.
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ii) total excavation to be backfilled to at least 1 m above swamp level at
the end of each day.

OPSD 203.010 (Mod) to a depth of 8 m or bedrock if shallower beyond 6 m
of the toe of the existing embankment fill.

Place 1.5 m high surcharge above the design finished grade on the portion of
NBL to be widened.

Surcharge to be maintained for at least 6 months.

The recommended measures for construction of the embankment fills for each swamp are provided
on Table IV-Swamp Crossings and Treatment. The recommended construction procedures are

based on the following criteria:

i) Base of compressible soils is limiting post construction settlement
greater than 8 m below grade of the embankment fill surface due to
consolidation of the compressible
foundation soils to 70 mm.

i) Base of compressible soils is negligible post construction
less than 8 m below grade settlemnent of the embankment fill
surface due to consolidation of the
foundation soils.

Post construction settlement is considered to be the settlement that occurs during the 10 year period
following completion of construction of the embankment fill and is computed on the basis of a
6 month construction period for swamps 11 to 14, 12 months for Swamp 10.

The “8 m” criteria was selected following review of the soil profile revealed in the boreholes, our
experience on the project to the south, consultation with Stantec Consulting Ltd. consideration of a
reasonable magnitude of post construction settlement that could be tolerated in conjunction with the
potential impact of a deep excavation that could initiate instability/movement of the existing roadway
embankment, the cost to extend the depth of excavation to limit consolidation of the foundation soil
and the magnitude of post construction settlement that would occur in any event due to the
increased thickness of rockfill.
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The stability of the recommended treatment for construction of the rockfill embankments across the
swamps noted on Table IV was analyzed using the Bishop Simplified Method of Analysis. The
computed factor of safety against a general failure is considered to be at least 1.3 for short term
construction conditions and about 1.5 for long term.

With the exception of Swamps 11 and 13, it is anticipated that all peat and soft clay above the
underlying sand/silt identified in the swamps will be excavated or displaced during the placement of
the embankment fill.

The height of embankment fill in the future northbound lanes through Swamp 13 is only 2.5 m. The
peat/clay underlying this portion of the roadway alignment has experienced significant consolidation
from the fill placed previously to construct both the former and current highway alignments.
Excavation to depths of 10 to 12 m to remove the compressible soils is likely to cause instability in
the existing roadway embankment. Therefore, the recommended treatment for the northbound
lanes of Swamp 13 involves partial excavation of the compressible soils and placementofa 1.5 m
high surcharge fill for a period of at least 6 months to limit post construction settlements.

Similar treatment (4 m surcharge) is recommended for construction of the northbound lanes in
Swamp 11. Installation of sand drains is also recommended for this swamp to expedite
consolidation of the compressible soils and limit post construction settlement due to the greater
embankment fill height.

Some settiement of the embankment fill surface in all swamps both during and following completion
of construction due to consolidation of the clayey soils that exist within the sandy soils at depth as
well as consolidation of the rock fill and compression of the sand/silt deposits is to be expected.

The computed settlement of the surface of the rockfill due to “consolidation” of the rockfill
embankment and consolidation of the clay deposits that exist at the depth within native sand deposit
below the embankments during construction (based on a 6 month construction period for
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Swamps 11 to 14, 12 months for Swamp 10) and the 10 year period following completion of the
embankment fill are provided on Table V — Computed Rockfill and Embankment Settlement. At
least 80% of the post construction settlement will occur during the first two years after completion of

construction of the embankments.

The shoulder width should be widened by 1 m in rockfill embankments constructed through swamps
founded on bedrock, 2 m if founded on a firm base per MTO practice.

The rockfill should be placed in accordance with OPSD 202.010. A 2 m wide midheight berm
should be constructed if the height of the embankment fill exceeds 6 m in accordance with the
Northern Region Pavement Design Practices and Guidelines (May 20, 1997).

CLOSURE

This report was prepared by Mr. E. Wong, P.Eng. and reviewed by Mr. D.W. Kerr, P.Eng., Manager
Geotechnical and Geo-Environmental Services, Hamilton office.

Yours very truly

Peto MacCallum Ltd.

Manager Geotechnical and
Geo-Environmental Services

Brian R. Gray, M.Eng., P.Eng.
Vice-President

Geotechnical and
Geo-Environmental Services

EW:mma
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Our Ref: 98TF010

Peat/clayey silt revealed in 9 testholes outside the limits of the
existing fill; underlying materials consisted of sand and/or silt
with focal 1.5 m thick siity clay layer (to 6.5 m depth) over
probable bedrock

Toe of Existing Embankment

3 testholes excavated adjacent to fill encountered peat/sand
fill over peat/rockfill or rockfill over sand or clay. Testholes
terminated in sand/clay at depths of 2.0 to 4.2 m. Sand,
bedrock interpreted to be at 4.5 to 11.9 m depth.

Ho u 2 e
GV fova
A5 ers

Page 1 0of 6
TABLE IV
SWAMP CROSSINGS
SUMMARY OF SUBSOIL CONDITIONS AND TREATMENT
G.W.P. 291-97-00
DEPTHTO DEPTHTO
MAX.FILL® | BASE OF PROBABLE
SWAMP HEIGHT PEATICLAY BEDROCK
No.O" ROAD COMPONENT (m) {m) NOTES AND/OR UNDERLYING MATERIALS (m) TREATMENT®
10 Hwy 69, NBL,
Twp of Sequin _ u,w"’
Station 14+440 — 14+500 9.0 05-59 Peat/clay identified in 4 of the 9 testholes; underlying 01~75 1
materials consisted of probable bedrock or sand over
probable bedrock. "
~Esx Cano fs
Topsoil over sand and/or probable bedrock identified in the P N
remaining testholes. .
11 Hwy 69, NBL, )
Twp of Sequin \
Station 14+620 — 14+700 8.0 42-86 General Area 39-119 2 N

pLer
/

a4
vil,

M

@ game swamp crossing in G.W.P. 290-97-00

)
(@)

Frorm November 10, 1998 Stanley Consulting Lid. profile drawings
Swamp Treatment — refer to final page of this table

Swamp designation numbered sequentially from swamp crossings in project to the south (GWP 280-97-00)
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TABLE IV Cont’d
SWAMP CROSSINGS
SUMMARY OF SUBSOIL CONDITIONS AND TREATMENT
G.W.P. 291-97-00
DEPTH TO DEPTHTO
MAX. FILL® | BASE OF PROBABLE
SWAMP HEIGHT PEATICLAY BEDROCK
NO.1 ROAD COMPONENT {m) (m) NOTES AND/OR UNDERLYING MATERIALS (m) TREATMENT®
12 Hwy 69, SBL.,
Twp of Seguin e
Station 15+260 — 15+4095 3.0 46-72 General Area 02-92 1
Peat/clay identified in 28 testholes drilled outside the limits of
the existing fill; underlying materials consisted of probable @’Cf

bedrock or sand and/or silt with local 0.2 to 1.65 m thick siity
clay/ clay and silt/clayey silt layers (to 4.9 to 6.0 m depth) over
probable bedrock.

Topsoil over sand and/or probable bedrock or sand fill over
1.4 m thick of peat (to 2.4 m depth) over probable bedrock
identified in 3 testholes

Existing Hwy 69 Embankment

Pavement structure or sand fill or peaty fill over rockfilt over
clay or sand and/or peat identified in 9 testholes. Testholes
terminated at depths of 0.5 to 3.9 m in inferred rockfill or
underlying sand, clay or peat.

" Swamp designation numbered sequentially from swamp crossings in project to the south (GWP 290-97-00)
@ Same swamp crossing in G.W.P. 290-97-00

®' From November 10, 1998 Stanley Consulting Ltd. profile drawings

® Swamp Treatment — refer to final page of this table
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TABLE IV Cont'd
SWAMP CROSSINGS
SUMMARY OF SUBSOIL CONDITIONS AND TREATMENT
G.W.P. 291.97-00
DEPTH TO DEPTH TO
MAX. FILL® | BASE OF PROBABLE
SWAMP HEIGHT | PEAT/CLAY BEDROCK
NO." ROAD COMPONENT (m) (m) NOTES AND/OR UNDERLYING MATERIALS {m) TREATMENT®
13 Hwy 69, NBL
Twp. of Sequin
Station 16+230 - 16+300 25 5.1-10.4 | Abandoned Embankment 5.1-123 3
(at depth)
1.9 to 5.4 m of sand fill with jocal (80 mm thick) asphalt or 'C?\C\
(0.6 m thicky uravel and cobble layer over Jocal (0.5 m thick) 7

topsoil layer over peat, clay and/or sand over probable
bedrock.

P21 0”

>

“‘&@%
Sx

N

4
2
3)
(4)

Swamp designation numbered sequentially from swamp crossings in project to the south (GWP 290-97-00)
Same swamp crossing in G.W.P. 290-97-00

From November 10, 1998 Stanley Consulting Ltd. profile drawings
Swamp Treatment — refer to final page of this table
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@ Same swamp crossing in G.W.P. 280-97-00

(©)]
)

From November 10, 1998 Stanley Consulting Ltd. profile drawings
Swamp Treatment — refer to final page of this table

Placement of 1.5 m thick surcharge on SBL embankment fill will reduce post construction settlements noted on Table IV by 50%
Swamp designation numbered sequentially from swamp crossings in project to the south (GWP 290-97-00)

Our Ref: 98TF010
Page 4 of 6
TABLE IV Cont’d
SWAMP CROSSINGS
SUMMARY OF SUBSOIL CONDITIONS AND TREATMENT
G.W.P. 291-97-00
DEPTH TO DEPTH TO
MAX. FILL® | BASE OF PROBABLE
SWAMP HEIGHT PEATICLAY BEDROCK
NO." ROAD COMPONENT {m) {m) NOTES AND/OR UNDERLYING MATERIALS (m) TREATMENT®
13 Hwy 69, SBL,
Twp of Sequin
Station 16+230 - 16+300 25 3.2-12.0 | General Area 0-12.0 3*
{(at depth) e
Exposed bedrock identified in 2 testholes. e, ¢
Peat/clay identified surficially in 2 of the 6 testholes drilled OZL’,?( :
outside the limits of the fill; underlying materials consisted of U
probable bedrock or sand over probable bedrock. KDC&*{/ 4
Silt and clay identified surficially in 2 of the 6 testholes; A o
underlying materials consisted of sand over probable bedrock. P
2.5 3.6-124 | Abandoned Embankment 36-144 3*
(at depth) o
: 3 testholes drilled through existing fill encountered 0.6 to @‘Ce
1.5 m of sand and/or silt fill over peat (to 2.5 to 5.7 m depth) (7{, w7
over clay (o 3.6 to 5.7 m depth) over probable bedrock or silt >§ \
over clay (to 8.9 to 12.4 m depth) over sand over probable ‘ lg
bedrock, e o
Y
=
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TABLE IV Cont'd
SWAMP CROSSINGS
SUMMARY OF SUBSOIL CONDITIONS AND TREATMENT
GhWIPh 291""97"00
DEPTHTO DEPTH TO
MAX. FILL® | BASE OF PROBABLE
SWAMP HEIGHT PEAT/CLAY BEDROCK
NO," ROAD COMPONENT (m) (m) NOTES AND/OR UNDERLYING MATERIALS (m) TREATMENTW
14 Hwy 69, NBL.,
Twp of Seguin
Station 16+755 — 16+830 3.0 4.0 -10.8 | General Area 1.8~11.4 3
Peat/clay identified in 8 testholes drilled; underlying materials N
consisted of probable bedrock or sand and/or silt with local
2.0 to 2.7 m thick soft clay layer (to 7.0 to 9.3 m depth) over %
probable bedrock. O[&/
- e
Existing Pavement g ¢
Pavement structure over sand and/or probable bedrock | a i /%L
identified in the remaining 2 testholes < 20
"
14 Hwy 69, SBL Twp of
Sequin . G)é’
Station 16+755 — 16+830 4.0 1.6-11.2 | Peat/clay identified in all testholes; underlying materials 4.6-12.1 - 3*
consisted of probable bedrock or sand over probable bedrock.

Placement of 1.5 m thick surcharge on SBL embankment fill will reduce post construction settlements noted on Table IV by 50%

Swamp designation numbered sequentially from swamp crossings in project to the south (GWP 290-97-00)
Same swamp crossing in G.W.P, 290-97-00

From November 10, 1998 Stanley Consulting Ltd. profile drawings

Swamp Treatment - refer to final page of this table
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TABLE IV Cont’d

SWAMP CROSSINGS
SUMMARY OF SUBSOIL CONDITIONS AND TREATMENT
G.W.P. 291-97-00

OPSD 203.010 {Mod) to a depth of 8 m or shaliower if a firm bottom is encountered {(“firm
bottom” is considered to be loose to compact sand/silt or bedrock).

Install 600 mm diameter sand drains to bedrock spaced at 3 m intervals along toe of existing 03@ 7

Jjﬁ,all a second row of 600 mm diameter sand drains to bedrock spaced at 3 mintervals %99%?

embankment fill. ‘“‘“‘“ /&U’é

(staggered from first row) 3 m from foe of eXistinq embankment fill,

OPSD 203.030 (excavate to depth of 6 m) %ﬂ the zone within 6 m of the toe of the existing )
embankment fill, subject to the following conditions:

i) face of excavation from toe of existing slope to a depth of 6 m to be cut at an
inclination of 1:1,

i) Length of excavation paraliel to embankment slope NOT to exceed 5 m before
placement of rockfill to at least 1 m above swamp level in excavated area.

i) Total excavation to be backfilled to at least 1 m above swamp level at the end of
each day.

OPSD 203.010 (Mod) to a depth of 8 m or bedrock if shallower in the zone beyond 6 m of the
toe of the existing embankment fill.

Place 4 m high surcharge above the design finished grade on the portion of the NBL to be
widened.

Surcharge to be maintained for at least 6 months.

OPSD 203.030 ({excavate to a depth of 6 m) in the zone within 6 m of the toe of the existing
embankment fill, subject to the following conditions:

i} Length of excavation parallel to embankment slope NOT to exceed 5 m before
placement of rockfill to at least 1 m above swamp level in excavated area.

it) total excavation to be backfilled to at least 1 m above swamp leve! at the end of each
day.

OPSD 203.010 (Mod) to a depth of 8 m or bedrock if shallower beyond 6 m of the ioe of the
existing embankment fill.

Place 1.5 m high surcharge above the design finished grade on the portion of NBL to be
widened.

Surcharge to be maintained for at least 6 months.
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TABLE V
COMPUTED ROCKFILL AND FOUNDATION SETTLEMENTS"
Embankments Over Swamps
Highway 69 - Highway 141 to Badger Road
G.W.P. 291.97-00
Max.@ Construction Period® Post Construction Period”
Swamp Rockfill Rockfill | Foundation® Total Rockfill | Foundation® Total

No. Road Component Thickness (m) {mm) {mm) {mm) {mm) {mm) {mm)
10 Hwy 69, NBL,

Twp of Sequin

Station 14+440 — 14+500 14.9 75 55 130 40 0 40
11 Hwy 69, NBL.,

Twp of Sequin

Toe of Existing Embankment

Station 14+620 — 14+700 14.0® 55 400™ 455 55 70 125

General Area s

Station 14+620 — 14+700 16.6% 70 210 280 75 0 75
12 Hwy 69, SBL,

Twp of Sequin

Station 154260 — 15+495 10.2 30 80 - 95 110 - 125 45 10-20 55 - 65

(O
2
&
“)
5
(8)

Refer to Table IV for Swamp Treatment \

Height of rockfill embankment plus thickness of rockiill below grade

Does not include height of surcharge

includes consolidation settlement induced by rockfill surcharge

Based on a 6 month construction period for Swamps 11 to 14, 12 months for Swamp 10

Settiement due to compression of sand/silt granular soils and consolidation of compressible clayey soils
within sand/silt deposits

@ Settlement during 10 year period, 10 years following completion of embankment
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TABLE V Cont'd
COMPUTED ROCKFILL AND FOUNDATION SETTLEMENTS
Embankments Over Swamps
Highway 69 — Highway 141 to Badger Road
G.W.P, 291-97-00
Max.@ Construction Period® Post Construction Period"”
Swamp Rockfill Rockfill | Foundation'® Total Rockfill | Foundation®® Total

No. - Road Component Thickness (m) {mm) {mm) (mm) {(mm) {mm) {mm)
13 Hwy 69, NBL., :

Twp of Sequin

Station 16+230 ~ 16+300 8.5+ 25 165* 190 35 20 - 30 55~ 65
13 Hwy 69, SBL,

Twp of Seguin

Station 16+230 - 16+300 10.5* 30 75-175 105 - 205 50 15— 25 65-75
14 Hwy 69, NBL.,

Twp of Seguin

Station 16+755 — 16+830 11.0* 45 130 - 155 175 - 200 50 1525 6575
14 Hwy 69, SBL,

Twp of Sequin

Station 16+755 — 16+830 12.0* 45 70 115 55 15— 25 65— 80

Computed settlements are based on theoretical height of rockfill. Actual rockfill thickness may be 1102 m
greater due to “punching” of rockfill into underlying clay

' Refer to Table IV for Swamp Treatment

@ Height of rockfill embankment plus thickness of rockfill below grade

® " Does not include height of surcharge

® Includes consolidation settlement induced by rockfill surcharge

® Based on a 6 month construction period for Swamps 11 to 14, 12 months for Swamp 10

© Settlement due to compression of sand/silt granular soils and consolidation of compressible clayey soils
within sand/silt deposits

7 Settlement during 10 year period, 10 years following completion of embankment
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Ontario

memorandum

To: Mike Pearsall, P. Eng. 1999 03 31
Senior Project Engineer
Northern Region

From: Pavements and Foundations Section
Room 232, Central Building
Downsview, Ontario

Re: Final Foundation Investigation Report
Embankment Over Swamps
Highway 69, Four Laning 2.7 km North of Hwy 141 N’ly 4 km to 5.5 km South
of Hwy 518 (Badger Road)
GWP 291-97-00, District 52, Huntsville

We have conceptually reviewed the Final Foundation Investigation Report for the above project
produced by Peto MacCallum Ltd for Stantec Consulting Ltd dated March 1999, to determine the
Consultant’s performance in providing the deliverables as would be required by MTO for similar
consultant assignments. The accuracy of the subsurface information and the adequacy and the
technical aspects of the recommendations remain the responsibility and liability of the consultant.
The Ministry assumes no responsibility or liability for these aspects of the reports. These aspects
will be reviewed in order to assess the consultant’s performance in this assignment upon
implementation of the recommendations in the design and upon review of the performance of the
foundations for the completed project. Following are our comments:

Swamp Treatment

For Swamp 11, after the recommended 6m of soft material excavation, it is expected that most of
the remaining soft material will be displaced with the rock fill. We do not think that the sand drain
treatment is required for the embankment at Swamp 11. We will be glad to discuss with the
Consultant different options of embankment construction over swamp.

MTO prefers total excavation of soft material where possible. A full excavation is consideredto be
economical in the long term. Excavation of soft material in excess of 10m has been successfully
carried out on MTO projects. Alternatively, partial excavation and then displacement of soft
material with rock fill has been carried out in several projects. The Consultant should comment on
MTO’s preference for this project.



Cross sections at each swamp locations showing the proposed excavations in relation to the existing
embankment shall be provided for analyzing the feasibility of full or partial excavation.

Drawings

Cross sections are very small and not to true-scale. Also, N-values or shear strength etc. are not
plotted on most of the cross sections.

If you have any questions, please advise.

K. Ahmad, P. Eng ‘
Foundation Engineer

For

T.C. Kim, P. Eng.
Senior Foundation Engineer

ce: D. Yeo
T. Kazmierowski

file:c:\data\wpwin6M\2919700.mik6.wpd



Ontario

memorandum

To: Mike Pearsall, P. Eng. 199901 11
Senior Project Engineer
Northern Region

From: Pavements and Foundations Section
Room 232, Central Building
Downsview, Ontario

Re: Draft Foundation Investigation Report
Embankment Over Swamps
Highway 69, Four Laning 2.7 km North of Hwy 141 N’ly 4 km to 5.5 km South
of Hwy 518 (Badger Road)
GWP 291-97-00, District 52, Huntsville

We have conceptually reviewed the Draft Foundation Investigation Report for the above project
produced by Peto MacCallum Ltd for Stantec Consulting Ltd dated December 1998, to determine
the consultant’s performance in providing the deliverables as would be required by MTO for similar
consultant assignments. The accuracy of the subsurface information and the adequacy and the
technical aspects of the recommendations remain the responsibility and liability of the consultant.
The Ministry assumes no responsibility or liability for these aspects of the reports. These aspects
will be reviewed in order to assess the consultant’s perfonnanca in this assignment upon
implementation of the recommendations in the design and upon review of the performance of the
foundations for the completed project. Following are our comments:

Swamp Treatment

. For Option 1, the depth or elevation of the firm bottom should be specified. Also, it is not
clear if this option is proposed for areas that are away from the existing embankments. If the
excavation is carried out adjacent to the existing embankment then the integrity of the
embankment may be effected.

. For Option 2, do we need the 2m wide berm for stability purposes? Please specify.

. The figure for OPSD 203.030 is not provided in the report. Also, the depth of the proposed
excavation should be specified.



i,

° e

For Option 4, we feel that there will be significant long term settlement if the peat or soft
material is not excavated.

In our opinion, to minimize the long term settlement and maintenance, if possible, all peat
and soft material should be excavated. In areas where the swamp is adjacent to the existing
embankment, consideration should be givento partially excavating the peat and soft material
without disturbing the existing embankment. The excavation and backfilling should be
carried out in small sections.

Location of the boreholes should be shown by Northing and Eastings instead of Stations and
offset.

Drawings

-

Cross sections are very small and not in true-scale. Also, N-values or shear strength etc. are
not plotted. '

Horizontal scales shown on Drawings 2A, 3A, and 4A of Section B-B are wrong.
On the borehole location plans the existing and proposed Highway 69 are not marked.

On Section A-A for swamp 12 (Drawing 4A), all stations are incorrect.

If you have any questions, please advise.

Cc:

1 .
/EZ; C-Z,W/
K. Ahmad, P. Eng
Foundation Engineer

For

T.C. Kim, P. Eng.
Senior Foundation Engineer

D. Smith
T. Kazmierowski

file:e\data\wpwin60\2919700.mik3. wpd
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Ontario
memorandum
To: Jim McDougall, P. Eng. 1998 12 03
' Head, Geotechnical Section
Northern Region

Attn.: Dale Smith, P. Eng.

From: Pavements and Foundations Section
Room 232, Central Building
Downsview, Ontario

Re: Consultant Proposal for the Grade Raise
Near Tourist Information Centre at Seguin Trail
Highway 69, Four Laning from 2.7 km North of Hwy 141 Northerly 4km to 5.5
km south of Hwy 518
GWP 291-97-00 (C), District 52, Huntsville

This is in response to your fax dated December 2, 1998. With your memo, we also received excerpts
from the draft Pavement and Design Report, Pages 13,22,23 and Logs Pages 17 to 21 produced by
Peto MacCallum Ltd. dated October 1998.

We understand from your memo and the Consultant’s report (Page 13) that at Highway 69 near
Station 16+420, the grade of the existing embankment will be raised by 750mm.

Two boreholes, that the Consultant put down beside the existing embankment (Station 16+420) at
an offset of 6.5m and 8.7m left from the centerline, encountered 1.6m and 3.6m thick peat
respectively. The Consultant could not drill through the existing rock fill embankment to investigate
the underlying material. The Consultant concluded that the portion of the embankment (near Station
16+420) appears to be underlain by swamp materials and if the grade is raised, it would cause a
settlement problem. Therefore, the Consultant proposed to use lightweight fill material to raise the
grade.

We understand that the existing embankment was constructed in the early 1960 and there has been
no stability or settlement problem with the embankment. We feel that if peat was encountered
adjacent to the embankment does not necessary mean that the peat lies under the embankment. Since
the embankment is performing well (no settlement, no crack or stability problem) it is possible that
either the peat was excavated from the embankmentarea or maybe it was displaced by the rock fill



during the embankment construction. However, to confirm that there is no peat or compressible
material under the existing embankment the Consultant should carry out further investigation.

If you have any questions, please advise.
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Senior Foundation Engineer
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