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Swamp Crossings and High Fill Embankments
Highway 69 - Naiscoot Lake to North Project Limit

Appendix B

Highway 69 NBL & SBL
Sta. 21+710 to 22+135 Township of Harrison

Boreholes 15-01 to 15-09L, 15A-01R to 15A-05R, 16-01 to 16-14L,
C104-1 to C104-3, C105-1 to C105-3
DCPTs D15-01L to D15-04R, D15A-01L to D15A-05L, D16-01R to D16-07R

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings



1
)

SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION

PARTICLE SIZE

VISUAL IDENTIFICATION

Boulders Greater than 200mm same

Cobbles 75 to 200mm same

Gravel 4.75 to 75mm 5 to 75Smm

Sand 0.075 to 4.75mm Not visible particles to Smm

Silt 0.002 t0 0.075mm Non-plastic particles, not visible to
the naked eye

Clay Less than 0.002mm Plastic particles, not visible to
the naked eye

COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm)

TERMINOLOGY PROPORTION

Trace or Occasional Less than 10%

Some 10 to 20%

Adjective (e.g. silty or sandy) 20to 35%

And (e.g. sand and gravel) 35 t0 50%

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPTV'N’
STRENGTH (kPa) VALUE

Very Soft 12 or less Less than 2

Soft 12 to 25 2to 4

Firm 25to0 50 4108

Stiff 50 to 100 8to 15

Very Stiff 100 to 200 1510 30

Hard Greater than 200 Greater than 30

NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing
2) Field Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value

5) Pocket Penetrometer

TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)

DESCRIPTIVE TERM SPT “N” VALUE
Very Loose Less than 4
Loose 41010

Compact 10to 30

Dense 30t0 50

Very Dense Greater than 50

LEGEND FOR RECORDS OF BOREHOLES

SYMBOLS AND SS Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thin Wall Piston Sample

FOR PH Sampler Advanced by Hydraulic Pressure  PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weight RC Rock Core SC Soil Core

Undisturbed Shear Strength
Sensitivity =

Remoulded Shear Strength
— Water Level
Cpen Shear Strength Determination by Pocket Penetrometer

SPT ‘N’ Value Standard Penetration Test “N’ Value — refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 50 mm outside diameter split spoon sampler for 0.3 m depth into undisturbed ground.
DCPT Dynamic Cone Penetration Test — Continuous penctration of a 50 mm outside diameter, 60° conical
steel point attached to “A” size rods driven by a 63.5 kg hammer free falling a height of 0.76 m. The resistancc to cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point into undisturbed ground.



UNIFIED SOILS CLASSIFICATION

MAJOR DIVISIONS (S:’\l{{l‘elggL TYPICAL DESCRIPTION ~
GwW _d_mrgrade—d"éravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS Sw Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY SP Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures.
sSC Clayey sands, sand-clay mixtures.
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (WL <30%).
GRAINED W < 50% CI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W <50%).
OL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS — CH Inorganic clays of high plasticity, fat clays.
W > 50% OH Organic clays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
| SILTSTONE
CLAYSTONE
COAL




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION SYMBOLS
Fresh (FR) No visible signs of weathering.
Fresh Jointed (FJ) Weathering limited to the surface of major 77
discontinuities. ///////// CLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity | r————
SW) surfaces, but only slight weathering of rock material. "4 SILTSTONE
Moderately Weathered Weathering extends throughout the rock mass, but the
MW) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
(HW) rock is partly friable. COAL
Completely Weathered Rock is wholly decomposed and in a friable condition, [LALXLAA I
(CW) but the rock texture and structure are preserved. gﬂﬁ‘ﬁ‘g Bedrock (general)
DISCONTINUITY SPACING STRENGTH CLASSIFICATION
Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
. (MPa) (psi) .
Very thickly bedded Greater than 2m Extremely Greater than  Greater than ~ Specimen can only
Strong 250 36,000 be chipped with a
Thickly bedded 0.6 to 2m geological hammer
Medium bedded 0.2 to 0.6m Very Strong  100-250 15,000 to Requires many
36,000 blows of geological
Thinly bedded 60mm to 0.2m hammer to break
Very thinly bedded 20 to 60mm Strong 50-100 7,500 to Requires more than
15,000 one blow of
Laminated 6 to 20mm geological hammer
to break
Thinly Laminated Less than 6mm Medium 25.0t050.0 3,500to Breaks under
Strong 7,500 single blow of
TERMS geological
hammer.
Total Core Recovery: Core recovered as a percentage | Weak 5.01025.0 750 to 3,500 Can be peeled by a
(TCR) of total core run length. pocket knife with
difficulty
Solid Core Recovery:  Percent Ratio of solid coreof | Very Weak  1.0t0 5.0 150 to 750 Can be peeled by a
(SCR) full cylindrical shape pocket knife,
recovered. Expressed with crumbles under
respect to the total length of firm blows of
core run. geological pick.
Rock Quality Total length of sound core Extremely 025t0 1.0 35t0 150 Indented by
Designation: recovered in pieces 0.1m in Weak thumbnail
(RQD) length or larger as a percentage (Rock)
of total core run length.
Uniaxial Compressive  Axial stress required to break
Strength (UCS) the specimen
Fracture Index: Frequency of natural fractures
(FI) per 0.3m of core run.
[}

THURBER
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Ministry of
Transportation

Onlario THURBER
RECORD OF BOREHOLE No BH15-01 10F 1 METRIC
GWP# _ 5294-08-00 LOCATION Harrison Twp., Station 214751 C/L, SBL ORIGINATED BY _JM
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.07 - 2009.02.07 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
g ol 2 RESISTANCE PLOT = e T | REMARKS
E wn|g35]| 3 20 40 60 80 100 |7 comr M7 SO &
S w 5 =E| z v 4 4 L : wp w we| 2% | GRAINSIZE
ELEV DESCRIPTION & ) o 2: % =) (':3 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH < 2| >3 5 < | O UNCONFINED + FIELD VANE v %)
el z|ZC| @ |e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
186.6 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
00 . — ] o
- ORGANICS: (200mm) =]
! Silty CLAY, trace sand 1| SS 2 d
Sofl lo Stiff
¥l
Grey 10 Brown ’/ 4 186
H
1
WA 2 | ss | o N
#
¢
f 5 185
(43| ss 9 — 0 6 36 58
g
//
27
5/4 ss | 3 . I | 0 5 26 69
g ¥
i
4
4|
4|
f 5| TW | PH
4|
183
4 3
I +
I
///
182.2 /,-6
44 END OF BOREHOLE {(SAMPLER
BOUNCING) AT 4.4m UPON AUGER
REFUSAL ON PROBABLE
BEDROCK
WATER LEVEL AT 2.8m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG AND AUGER CUTTINGS
UPON COMPLETION
+3 x3. Numbers refer to 2

Sensilivity

15%5 (%) STRAIN AT FAILURE
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Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH15-02R 10F 1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Slalion 21+763.5 O/S 11 5R, SBL ORIGINATED BY UM
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodelic DATE 2009.02.07 - 2009.02.07 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | ¢ 4 |RESISTANCE PLOT e W Ml Remarks
0 MOISTURE - I
= w|22| 8 20 40 60 80 100 |™  comwr M| 58 &
9| g1s2| z T wp w we| 58 | cransize
ELEV olg | # 3|25 g SHEAR STRENGTH kPa S OISTRIBUTION
DEPTH DESCRIPTION S[3| 7| S[33| £ |o unconrNeD  + FIELD VANE y )
El2 z|£°| @ |e auickTRIAXIAL x LABVANE | WATER CONTENT (%)
186.2|  Ground Surface w 20 40 80 100 20 40 60 kn/m3 |GR SA SI CL
00|  ORGANICS, trace peat: (150mm) ==
02 25 ¥ 186
Silty CLAY, trace sand A 1 S8 2 = 4
Very Soft to Stiff K
Brown y
’
/2ss 10 b= 0 7 53 40
185
1]
%
]3| ss 5 o
1
4|
Y 184
Grey i
11
7114 |ss| 3 I e ! 0 2 32 66
¢
¢
183
15| Tw | PH
&
4
/; +
1%%
19%
182
I
#
s |ss| o o
§! 181
¢
g 7| T™W | PH
Occasional cobbles ]
180.0 8 | ss | s0/ Hl g0
6.2 END OF BOREHOLE AT 6.2m UPON 150
AUGER REFUSAL ON PROBABLE
BEDROCK.
Piezometer installalion consists of
419mm diameter Schedule 40 PVC pipe
wilh a 1.52m slotted screen
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Apr 21/09 Ground Surface
Jun 04/09 Ground Surface
Aug17/09 01 186.1
Aug25/09 01 186.1
Oct 27/09 0.1 186.1
Nov20/09 03 1859
3 3. Numbers refer to 2
XTI oansitivity ‘5‘1%5 (%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH15-03 10F 1 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Station 21+776 C/L, SBL ORIGINATED BY _JM
HWY 89 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.07 - 2009.02.07 CHECKED BY RPR
SOIL PROFILE SAMPLES [o | u |RENATARGE RO A TION
W g, Fq PLASTIC :g;rs"rm; uauio ']—: REMARKS
e o |SE| 3 20 40 60 80 100 | Gmew | EB &
Sle w2l 2 e wp w wo| 58 [ cransize
ELEV Llm| J|l2s5| 2 |SHEAR STRENGTH kPa
DESCRIPTION Els| 5| 2|32 £ 1 DISTRIBUTION
DEPTH 2|3 Fat 5138| £ |o UNCONFINED + FIELD VANE Y %)
el = z|[Z2C| © |@ QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
186 4 Ground Surface lvall 20 40 60 8O 100 20 40 60 knm3 [GR sA sI cL
00 R == -
o ORGANICS: (100mm) o
Silty CLAY, trace to some sand 1 S8 5 o
Soft to Firm :/ 186
Brown W
I
/
I
29 2|88 | 7 d
1%%
%
185
]
//
// 3| ss 8 H— ¢ 0 14 49 37
/]
’
/
Grey 184
il 4|ss| 3 q
¢
5 | 8s 1 I 0 5 35 60
Very Soft 9% 183 J
V]
1]
%
+
!
182.0 U
44 END OF BOREHOLE (SAMPLER
BOUNCING) AT 4.4m UPON AUGER
REFUSAL ON PROBABLE
BEDROCK.
WATER LEVEL AT SURFACE UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG AND AUGER CUTTINGS
UPON COMPLETION,
20
+3. 3. Numbers refer to 15_¢_5

Sensitivity 10

(%) STRAIN AT FAILURE
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Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH15-04L 10F1 METRIC
GWP#_ 5294-08-00 LOCATION Harrison Twp., Station 21+788.5 O/S 11.4L, SBL ORIGINATED BY _JM
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY LG
DATUM _Geodelic DATE 2009.02.04 - 2009.02.04 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  |RESISTANGE PLOT = — M remares
E 17, 6 PLASTIC MOISTURE LKQuio - I
E w|<35| @ 20 40 60 80 100 [T comew M7 Z O &
9lg ul=2] z D e wp w we| 54 | cransize
ELEV Llg| w 2|26 | & |SHEAR STRENGTHkPa LA PR ihirhpnld
DEPTH DESCRIPTION E 2| 5125 g O UNCONFINED + FIELD VANE Y )
el Z|[&©°| § |e@ QUCKTRIAXIAL x LABVANE [ WATER CONTENT (%)
189.0 Ground Surface w 20 40 60 80 100 20 40 60 knim3 [GR SA sI CL
00/ ORGANICS, peaty: (300mm) — 189
1887 — =
[ BEDROCK AT 0.3m
3 3. Numbers refer to 2
X 1585 o) STRAIN AT FAILURE

Sensitivity 10
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Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH15-05 10F1 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Station 21+801 C/L, SBL ORIGINATED BY _JM
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.07 - 2009.02.07 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 '2'2]'1 RESISTANCE PLOT pastic | NATURAL . = REMARKS
2 MOISTURE ~ I
£ NEEIR: 20 40 60 80 100 | comewr MT| 5O
= wl=g| z S wp w wo| 5 & [ eransize
ELEV Elaof g 2 [25]| & [SHEARSTRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION <3| £ | 5[33| £ [o unconemep  + FiELD vane y )
== z|[Z2©| © |@ QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
186.9 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR sa s
00| ORGANICS, peaty =]
Firm =~ d
Dark Brown . 1 &s 6
Moist E:
186 1 (800mm) =]
08| Sty CLAY, sandy (A
Stiff ] i
44 2| ss | 13 q
Brown lo Grey %
iy
1%
I
/ 3 | 8S | 56 0 26 47 27
185.0 ] 250 — o
19 END OF BOREHOLE (SAMPLER
BOUNCING) AT 1.9m UPON AUGER
REFUSAL ON PROBABLE
BEDROCK,
BOREHOLE DRY UPON
COMPLETION OF DRILLING
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION.
DCPT CONDUCTED 0,3m EAST OF
BOREHOLE LOCATION, REFUSAL
TO DCPT AT 1.9m
3 3. Numbers refer lo 2
X 1595 o) STRAIN AT FAILURE

Sensilivity 10
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Ministry of
Transportation

Onlario THURBER
RECORD OF BOREHOLE No BH15-06R METRIC
GWP#__ 5294-08-00 Harrison Twp., Station 21+806 O/S 11.8R, SBL ORIGINATED BY _JM
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic 2009,02.07 - 2009.02.07 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  |DENAMIC CONE PENETRATION
@ :(, NATURAL LIQUIo - REMARKS
=2 3] MOISTURE - I
'6 w | < CZ) 1%} 20 40 60 80 CONTENT Tz 0 &
Slgl | 4|ZE| 2 o — w we| 5% | crawsize
ELEV Q@ a J [=] al o SHEAR STRENGTH kPa N
DESCRIPTION £l s 2|132| E @ DISTRIBUTION
DEPTH E b >138| £ |© UNCONFINED + FIELD VANE Y (%)
51z z[g©| @ |e queKTRIAXAL x LABVANE | WATER CONTENT (%)
185.4 Ground Surface w 20 40 60 80 40 80 k/m3 [GR SA SI CL
g f ORGANICS: (100mm) = o
Sandy SILT, trace gravel, lrace clay S8 4
Loose to Compact 185
Brown
Moist
sS | 14 0 30 55 15
183.9 184
1.5 Silty CLAY . trace sand
Soft to Firm
Brown to Grey f A ss 4 ]
1
%
/!
A 183
’,.r/‘/ ss | 3 | 0 4 37 59
! g
K
182.3 ’; g
31

END OF BOREHOLE (SAMPLER
BOUNCING) AT 3.1m UPON AUGER
REFUSAL ON PROBABLE
BEDROCK.

WATER LEVEL AT 2,6m UPON
COMPLETION OF DRILLING
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION.

Numbers refer to
Sensitivity

20
‘ngf' (%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No BH15-07 1OF1 METRIC

GWP#__ 5294-08-00 LOCATION Harrison Twp.. Station 21+811 C/L, SBL ORIGINATED BY _JM

HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY LG

DATUM _Geodetic DATE 2009.02.07 - 2009.02.07 CHECKED BY RPR

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 l_-l&‘j RESISTANCE PLOT& b asTic NATURAL uaui = REMARKS
(2] MOISTURE [

= o | = 2 & 20 40 60 80 100 MW cowrewr  MMTL 3 O &
S|y ulzg] z e wp w wo| 54 | cransize
o lm w 3128 O |SHEAR STRENGTH kPa .

ELEV DESCRIPTION =l s & =|1z2 = 0 DISTRIBUTION

DEPTH § s ﬁ > 8 % § O UNCONFINED + FIELD VANE Y (%)

2= zZ|E©| © |® QUOCKTRIAXAL X LABVANE | WATER CONTENT (%)

187.0 Ground Surface W 20 40 60 80 100 20 40 60 kN/m 3 |GR SA SI CL

8 ': ORGANICS, occasional peat: — 187
\:100mm] /
BEDROCK AT 0.1m
+3 x Numbers refer to 1535
v $h° (%) STRAIN AT FAILURE




Ministry of |
. Transportation . l
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ONTMT4S 6121.GPJ

Ontario THURBER
RECORD OF BOREHOLE No BH15-08 10F1 METRIC
GWP#  5294-08-00 LOCATION Harrison Twp., Station 21+725 C/L, SBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Porlable Splil Spoon Sampling Equipment COMPILED BY AN
DATUM _Geodelic DATE 2010.11.12 - 2010.11.12 CHECKED BY MRA
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES w
g ol % RESISTANCE PLOT = TN By REMARKS
= w|ls3| 20 40 60 80 100 LMIToTENT TS 8 &
S|e el=2| = e wp w w | 5 [ cransize
ELEV E|lm| ¥ 2 18a © |SHEAR STRENGTH kPa
DESCRIPTION Els| & |2 = S DISTRIBUTION
DEPTH =|3 a 5138 < | O UNCONFINED  + FIELD VANE y %)
=12 Z (€| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
1882 Ground Surface w 20 40 60 80 100 20 40 60 kNim3 [GR SA sI CL
00l___ORGANICS: (125mm) =
01 an
SAND, some sill "l 1| ss | 24 188 G
Compact ]
1875|  Brown & ¥
2717885 [ &7 |
Maoist
07 050
END OF BOREHOLE (SAMPLER
BOUNCING) AT 0,7m UPON AUGER
REFUSAL ON PROBABLE
BEDROCK
BOREHOLE OPEN AND DRY UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE,
+3 %3 Numbers refer lo 1535
' Sensilivity > (%) STRAIN AT FAILURE
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Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH15-09L 10F1 METRIC
GWP# 5294-08-00 LOCATION Harrison Twp., Siation 21+737.5 O/S 12.0L, SBL ORIGINATED BY SLL
HWY 69 BOREHOLE TYPE _ Portable Split Spoon Sampling Equipment COMPILED BY AN
DATUM _Geodetic DATE 2010.11.12 - 2010.11.12 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RES ANGE PLOT .
w PLASTIC Lauip [ REMARKS
= £ g MOISTURE - I
= w|s8| 3 20 40 60 80 100 LM CONTENT il = O &
Slz| L | L|ZE| = ' ! : : ! wp w w | 58 | cransize
ELEV DESCRIPTION ": | g 2 Sa g SHEAR STRENGTH kPa : DISTRIBUTION
DEPTH é = t > 8 g ; O UNCONFINED + FIELD VANE Y (%)
sl 2 Z|[Z©C| © |@ QUICKTRIAXAL X LABVANE WATER CONTENT (%)
1883 Ground Surface w 20 40 BO 8O 100 20 40 60 kNim3 [GR SA sI CL
0.0 K ]
= ORGANICS: (125mm) 7]
Silly CLAY, trace roollets 1A 1 8s 4 188 o
Firm 1
Brown 1 Z
187.5 il
08|  SAND, some silt - 2|88 2 °
187.3 Very Dense = 0275
1.0 Brown
‘Wel
END OF BOREHOLE AT 1.0m UPON
REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE OPEN AND WATER
LEVEL AT 0.6m ON COMPLETION
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE
20
+3 3. Numbers refer to 15_¢_5
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ONTMT4S 6121.GPJ

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No BH15A-01R 10F 1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 214710 O/S 16.0R, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Porlable Split Spoon Sampling Equipment COMPILED BY AN
DATUM _Geodetic DATE 2010.11.13 - 2010.11.13 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | Y ResisTancerior — e | o | remarks
= £ o MOISTURE mr| B E 8
5 » é 5| & 20 40 60 8O 100 LT CONTENT Z 0
Sl u £l z L ] d : : wp w wo [ 2% | GRAINSIZE
ELEV e ) w J1256 O |SHEAR STRENGTH kPa
= DESCRIPTION E|lS| & 2|1z28| & ————— DISTRIBUTION
DEPTH 13| F 5|38| £ |o unconFiNeD  + FiELD VANE Y %)
ElZ Z[Z€©| @ |@ QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
186.9 Ground Surface w 20 40 60 80 100 20 40 B0 kNm3 [GR SA SI CL
00| ROCK FILL OR BOULDERS AT
SURFAGE,
3 3. Numbers refer to 2
X ‘“1%5 (%) STRAIN AT FAILURE

Sensitivity
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Ministry of
Transportation . l

1211112

ONTMT4S 6121.GPJ

Ontario THURBER
RECORD OF BOREHOLE No BH15A-02L 10F1 METRIC
GWP# 5294-08-00 LOCATION Harmison Twp., Stalion 21+750 O/S 16.0L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Portable Split Spoon Sampling Equipment COMPILED BY AN
DATUM _Geodelic DATE 2010.11.12 - 2010.11.12 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © '-}::,’ RESISTANCE PLOT& pasnc | NATURAL Lo . REMARKS
E2| o LMIT MOISTURE wr| E &
5 w | < CZ) @D 20 40 60 80 100 CONTENT Z O
& » wl=g| z ' ! ! : . wp w we| 58 [ cramsize
ELEWV a m = =] a o SHEAR STRENGTH kPa
DESCRIPTION == & | Z22 = 0 DISTRIBUTION
DEPTH é =] t > 8 o § O UNCONFINED + FIELD VANE v (%)
sl < Z|&C| © |e® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
186.6 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
S8\ ORGANICS, fibrous: (75mm) e
Silly CLAY, some sand, trace roots 11 S8 4 o
and rootlets A
Firm to Stiff 1] 186
Brown g%
112 | 8S| 8 {2 0 13 45 42
185.4 /)
1gd|  SAND, somesil v °
= Dense 7]
14 Brown ’ 3|85 | 2
: V] 185 o
Moist 171
’
Silty CLAY, some sand K
Very Sliff 11
Brown 1 4 8S 15 ]
iy
1841 HA 4= 81
25| END OF BOREHOLE AT 2.5m ON 0:050
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN AND WATER
LEVEL AT 0.1m
BOREHOLE BACKFILLED WITH
HOLEPLUG TC SURFACE
3 3. N 2
+3 x3. umbers refer to 15¢_5

Sensilivity 10 (%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH15A-03R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 21+760 O/S 16.0R, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Porlable Split Spoon Sampling Equipment COMPILED BY AN
DATUM _Geodelic DATE 2010.11.13 - 2010.11.13 CHECKED BY MRA
SOIL PROFILE SAMPLES | o w o |SENAMIC CONE PENETRATION
Wi 4 { pLasTic  MATURAL uauip [= REMARKS
[ (() MOISTURE wr | B E &
5 BE AR 20 40 60 80 100 LT CONTENT Z0
el | Y[ZE]| 2 TR ! wp w we| 38 | cramsize
O lm al2a8 O |SHEAR STRENGTH kPa
ELEY DESCRIPTION ls] & = |Z22| E —o——— DISTRIBUTION
DEPTH Y r 5138| = |© UNcONFINED + FIELD VANE Y %)
ez z|[ZC| © |e QUICKTRIAXAL X LABVANE WATER CONTENT (%)
185.8 Ground Surface w 20 40 60 80 100 20 40 60 kNm?3 [GR SA SI CL
00|  ORGANICS, fibrous: (150mm) Ef;’
92 Silty CLAY, some sand V11| ss | 7 o
) " 1]
Firm to Very Sitiff
Brown 1o Grey g
r / 10:
2(ss| ® = b
iy
H
iy
with thin sand seams f 3 ss 2 H—b 0 14 57 29
184
¢
4| ss | 2
¢
1/
1]
1 5 | ss | 21 o
183
182.8
30 END OF BOREHOLE AT 3.0m
BOREHOLE OPEN TO 2.3m AND
WATER LEVEL AT 0.5m.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
+3 X 3. Numbers refer to 2

Sensitivity

15%5 (%) STRAIN AT FAILURE




121112

ONTMT4S 6121.GPJ

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transporiation
Ontario THURBER
RECORD OF BOREHOLE No BH15A-04L 10F1 METRIC
GWP#  5294-08-00 LOCATION Harrison Twp., Station 21+800 O/S 16.0L, NBL ORIGINATED BY SLL
HWY 69 BOREHOLE TYPE _ Portable Split Spoon Sampling Equipment COMPILED BY AN
DATUM _Geodetic DATE 2010.11.12 - 2010.11.12 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E " ; RESISTANCE PLOT (- NATURAL _— - REMARKS
MOISTURE - I
= w|S2| 8 20 40 60 8 100 |"™  commw V7| 5O &
Q| wisg| z : : : : : wp w we| 58 | cransize
o w 3les O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & 2122 e —— DISTRIBUTION
DEPTH = P >|138| < |© UNCONFINED + FIELD VANE Y %)
sl = z[ZC| L [ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
1853 Ground Surface u 20 40 B0 B0 100 20 40 60 kN/m3 |GR sA sI cL
0.0 )
brous:
185.0 PEAT, fibrous: (250mm) L:_A
03| Sty CLAY, some sand WA 1] ss | 1 185
Soft to Very Stiff :
Brown to Grey ]
¢
2 | ss | 12 o
g
¢
5/ 184
13| ss | 18 L | 0 11 40 49
//
11
iy 1]
H 4| ss | 12 o
with thin sand seams 1A
HA 183
i
H
iyl s | ss | 2
I
///
182.0 H
33 END OF BOREHOLE AT 3.3m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE OPEN AND WATER
LEVEL AT SURFACE UPON
COMPLETION
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE. -
20
43 3. Numbers refer {o 15$5




1211112

ONTMT4S 6121.GPJ

S

ensitivity

Ministry of
Transporiation
Ontario THURBER
RECORD OF BOREHOLE No BH15A-05R 10F1 METRIC
GWP# 5294-08-00 LOCATION Harrison Twp., Station 21+810 O/S 16.0R, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Porable Split Spoon Sampling Equipment COMPILED BY AN
DATUM _Geodetic DATE 2010.11.13 - 2010.11.13 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 ; RESISTANCE PLOT{ - NATURAL oun - REMARKS
[} S L MOISTURE | EE 8
S w |38 & 20 40 60 80 100 CONTENT 0
Slg il = ! L ! ! 1 wp w wi| 58 [ cransize
ELEV oL|lmn| ¥ 7 S5 |C:> SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH DESCRIPTION S1Z3| £ | S|[38| < |o UNCONFINED  + FIELD VANE y )
== Z[ZC| © |@ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
186.2 Ground Surface u 20 40 60 80 100 20 40 60 kN/m 3 |GR sA Sl CL
00| ORGANICS, fibrous, with wet sand ~
02 Black 86
1 2 °
(150mm) 55
SAND, trace roots and rootlets, rock
fragments g
Loose to Very Loose 2 S5 4
Dark Brown
Moist to Wel .
184.8 (FILL) 185
14 SAND, some silt, trace gravel, some 3| ss 11 4
organics
Compact
Dark Brown
wet 4|ss| 10 o 382 11 4
184
183.8
24 END OF BOREHOLE AT 2.4m UPON
REFUSAL ON PROBABLE BEDROCK
OR BOULDER.
BOREHOLE OPEN AND WATER
LEVEL AT 0.7m BELOW SURFACE
UPON COMPLETION.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
3 3. Numbers refer to 2
+ : ‘5$5 (%) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Ministry of
Transportalion

Ontario THURBER
RECORD OF BOREHOLE No D15-01L 10F1 METRIC
GWP#  5294-08-00 LOCATION Harrison Twp., Stalion 21+763.5 O/S 11.5L, SBL ORIGINATED BY _JM
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY LG
DATUM _Geodetic DATE 2009.02.07 - 2009.02.07 CHECKED BY RPR
SOIL PROFILE SAMPLES [ | w [RESETANGE PLOT OV
W, P pasTic  NATURAL LiouID ':E REMARKS
MOISTURE [
5 n|22| 8 20 40 60 80 100 UMT v MT S @ &
2| & LIzZE| z ; : . . ' wp w we| 58 | cramsize
ol W J|l25| © |SHEAR STRENGTH kPa
tEl DESCRIPTION clEl 5| 2132 & b DISTRIBUTION
DEPTH A E r >|38| £ |© UNCONFINED + FIELD VANE Y %)
£z z|[Z°| @ |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
187.8 Ground Surface w 20 40 60 8O 100 20 40 60 kN/m3 |GR SA SI CL
0.0
187.2
06 BEDROCK AT 0,6m,
20
+3 X 3. Numbers refer lo 15_¢5

Sensitivity 10

(%) STRAIN AT FAILURE




121212

ONTMT4S 6121.GPJ

Minislry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No D15-02R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 21+788.5 O/S 11.4R, SBL ORIGINATED BY UM
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY LG
DATUM _Geodetic DATE 2009.02.07 - 2009.02.07 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o U_IJ RESISTANCE PLOT NATURAL = REMARKS
(=7} S :Ln:rsrm MOISTURE “3:"# - I &
s || & 20 40 60 80 100 CONTENT 0
Sl glz2g] = =1 wp w wo| 54 | crawsize
ELEV alm K o1 ) o SHEAR STRENGTH kPa o DISTRIBUTION
DESCRIPTION == =5z E
DEPTH 2|3 P 5|38| < |© UNCONFINED + FIELD VANE Y %)
== z|EC| @ [@ QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
185.7 Pond Surface w 20 40 60 80 100 20 40 60 k/m3 |GR SA SI CL
0.0 WATER AND ICE AT SURFACE
DCPT slarted al 0.3m
185 /
184 \
183
182.6
3.1 END OF DCPT AT 3.1m UPON
REFUSAL ON PROBABLE
BEDROCK.
20
3 3. Numbers refer to
UL ’5‘35 (%) STRAIN AT FAILURE

Sensitivity




12112112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No D15-03L 10F1 METRIC
GWP#___ 5294-08-00 LOCATION Harrison Twp., Station 21+806 O/S 11.8L, SBL ORIGINATED BY _JM
HWY 69 BOREHOLE TYPE _ Visual Assessmenl and Manual Excavation COMPILED BY LG
DATUM _Geodetic DATE 2009.02.04 - 2009.02.04 CHECKED BY RPR
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES | & w| 3 [RESISTANCEPLOT — psme | MATURAL [ REMARKS
[ 153 LM MOISTURE wr| £ 5 &
[ AR 20 40 60 80 100 CONTENT 0
9l af=g] 2 . wp w we| 5 | cransize
ELEV )8 & | 3[28| & [SHEARSTRENGTHKPa A . DISTRIBUTION
DEPTH DESCRIPTION s3] #| 5[338| < |o unconFNeD  + FIELD vANE y )
ez z|EC| © |® QUOCKTRIAXAL x LABVANE [ WATER CONTENT (%)
1900|  Ground Surface - 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00|  BEDROCK AT SURFACE,
3 3. Numbers refer lo oy
X7 sansitivity ‘5*}0’5 (%) STRAIN AT FAILURE




1212112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No D15-04R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 21+737.5 O/S 12.0R, SBL ORIGINATED BY SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2010.11.12 - 2010.11.12 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E—' » z RESIIANGE PLOT& PLASTIC ';“;TSUT?I:"E wowo [ E REMARKS
= wl|z3| 8 20 40 60 80 100 | comms M7 2O &
Slg glIs2| z Ll wp W we| 5 [ cransize
ELEV L)@ ¥ | 2|/2a| S |SHEARSTRENGTH kPa A . Myt
DESCRIPTION =l s |5z E
DEPTH = r >|38| = |o unconFineo + FIELD VANE Y %)
ez z|EC| L |® QUCKTRAXAL X LABVANE [ WATER CONTENT (%)
186.7 Ground Surface w 20 40 €0 8 100 20 40 60 kN/m3 |GR sA sI CL
00 DCPT from surface. \
186 2
185 <>
184.0
27 END OF DCPT AT 2.7m UPON
REFUSAL ON PROBABLE
BEDROCK
+ 3 1% 3 Numbers refer to 15$5
X7 Sensitivity %> (%) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

G Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No D15A-01L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 21+725 O/S 16.0L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penelration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2010.11.12 - 2010.11.12 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS
E » z % PUSTIC (D Re vaun | ':E
= w|23| 8 20 40 60 8 100 [T cowewr  MT[ Z O &
ols LlzE]| z L wp w we| 52 | oramsize
o lm w o125 O |SHEAR STRENGTH kPa
ELEY DESCRIPTION =S| & 2|28 E —— DISTRIBUTION
DEPTH 5|3 [ >|38| £ |© UNCONFINED + FIELD VANE - %)
= z|£C| © |e QUCKTRIAXIAL x LABVANE [ WATER CONTENT (%)
187.5 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
00 DCPT from surface.
187
186 >
185.1 \
24 END OF DCPT AT 2.4m UPON
REFUSAL ON PROBABLE
BEDROCK
3 3. Numbers refer to 2
LT ‘5$5 (%) STRAIN AT FAILURE

Sensitivity




12112112

ONTMT4S 6121.GPJ

Sensitivity

10

(%) STRAIN AT FAILURE

G Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No D15A-02R 10F1 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Station 21+735 O/S 16.0R, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE __ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2010.11.13 - 2010.11.13 CHECKED BY MRA
SOIL PROFILE SAMPLES | o w [QYNAMIC CONE PENETRATION i
Wy x PLASTIC Liauip = REMARKS
= 2z 2 LM MOISTURE wr| EF &
@« 5| & 20 40 60 80 100 CONTENT Y]
ozl L | 4[(ZE| =z . - . ! L wp w we| 3¢ | crANSsizE
ELEV DESCRIPTION & o | o 2 25 ,‘—3 SHEAR STRENGTH kPa s DISTRIBUTION
DEPTH g = >|38| S |© UNCONFINED  + FIELD VANE Y %)
El= z|&©| © |® QUOKTRIAXIAL X LABVANE | WATER CONTENT (%)
186.3 Ground Surface w 20 40 60 80 100 20 40 60 knm3 |GR SA SI CL
00 DCPT from surface
186
185
184 \
182.9 -
34 END OF DCPT AT 3.4m UPON
REFUSAL ON PROBABLE
BEDROCK
+3. 3. Numbers refer to 1535




12112112

ONTMT4S 6121.GPJ

Sensitivity 10

G Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No D15A-03L 10F1 METRIC
GWP#  5294-08-00 LOCATION Harrison Twp., Station 21+775 O/S 16.0L, NBL ORIGINATED BY SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penelration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2010.11.12 - 2010.11.12 CHECKED BY MRA
SOIL PROFILE SAMPLES | o w [y NG GG GENETRATION o
[} PLASTIC LiQUID = REMARKS
g} 5 MOISTURE - I
= w|<8| @ 20 40 60 80 100 WM conren  MTI Z O &
2l & LIZE| z epe— . . wp w we| S8 | cransizE
ELEV ol m w = O |SHEAR STRENGTH kPa
L DESCRIPTION cl2] 8] 2(32] & IR A DISTRIBUTION
DEPTH 2|3 = >[38]| £ |o unconFineD + FIELD VANE y %)
i Z|ZC| @ |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
186.2 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00 pCPT from surface \
186
185 -
184.7 \
156 END OF DCPT AT 1.5m UPON
REFUSAL ON PROBABLE
BEDROCK.
3 3.  Numbers refer to 2
X 1595 (o) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Sensilivity 10

G Ministry of
Transporiation
Ontario THURBER
RECORD OF BOREHOLE No D15A-04R 10F1 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Stalion 21+785 O/S 16 0R, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2010.11.13 - 2010.41.13 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 ; RESISTANCE PLOT - NATURAL o - REMARKS
= 2 2l LM MOISTURE wr| EF &
» | & 20 40 60 80 100 GONTENT 50
21 & wlz2| z Ll wp w w | 58 | cransize
ELEV & & Z[25| g [SHEAR STRENGTH kPa . SISTRIBUTION
DEPTH DESCRIPTION S35 F | 5|33| 5 |o unconrined  + FIELDVANE y %)
= Z|[E©| @ |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
186.2 Ground Surface W 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 DCPT from surface.
186
185 g
184.8 ™~
1.4 END OF DCPT AT 1.4m UPON
REFUSAL ON PROBABLE
BEDROCK.
20
+3_ 3. Numbers refer to 15¢5

(%) STRAIN AT FAILURE




12/12112

ONTMT4S 6121.GPJ

Ministry of -
Transporiation . l
Ontario THURBER
RECORD OF BOREHOLE No D15A-05L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harmison Twp., Station 21+825 O/S 16.0L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2010.11.12 - 2010.11.12 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES r E RESISTANCE PLOT NATURAL
[T x PLASTIC uQuIp ':E REMARKS
- £z O UM MOISTURE wr | E & &
o S 173 20 40 B0 a0 100 CONTENT = O
Slegl | 4[3E)| 2 e e wp w w | 58 | cransize
ELEV DESCRIPTION Elol g | Z[2g| 2 [SHEARSTRENGTHKPa —————— DISTRIBUTION
DEPTH 0 s 2| r >13 5 < | O UNCONFINED + FIELD VANE Y %)
e = Z|[E©C| © |@ QUICKTRIAXAL X LABVANE WATER CONTENT (%)
1852 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
00 DCPT from surface.
185
184
183 (
182 >
181
1806
46 END OF DCPT AT 4.6m UPON
REFUSAL ON PROBABLE
BEDROCK.
3 3. Numbers refer to 2
X Sensitivity 1595 (%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transporiation
Ontario THURBER
RECORD OF BOREHOLE No BH16-01 10F1 METRIC
GWP#_ 5294-08-00 LOCATION Harrison Twp., Station 21+826 C/L, SBL ORIGINATED BY _JM
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodelic DATE 2009.02.08 - 2009.02.08 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANCE PLOT —
W o -4 PLASTIC uauip ':E REMARKS
- Lz Q LT MOISTURE wr| E 5 &
0 3| o 20 40 60 80 100 CONTENT 0
Slel o | 4lZE| 2 : ' : : ' wp w we| 5& [ cransize
ELEV DESCRIPTION Zlel g | Z|2g| 2 |SHEARSTRENGTHKPa —o———— DISTRIBUTION
DEPTH < 2| £ 5|38| < |o unconFNeD  + FIELD VANE y )
£z z|ZS| & |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
186.2|  Ground Surface u 20 40 60 80 100 20 40 60 knm3 [GR sA sI cL
00l ORGANICS, trace peat: (125mm) ==
0.1 186
Silty CLAY, some sand A 1 S8 2 °
Soft lo Stiff iy
Brown ]
é
//2 ss | 13 — 0 12 55 33
185.0 V]
12 END OF BOREHOLE AT 1.2m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK
BOREHOLE DRY UPON
COMPLETION OF DRILLING
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION.
3 3. Numbers refer to 2
X Sensitvily 1595 () STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation
Onlario . l
THURBER
RECORD OF BOREHOLE No BH16-02L 10F 1 METRIC
GWP#___ 5294-08-00 LOCATION Harrison Twp., Station 21+851 O/S 13,3L, SBL ORIGINATED BY _JM
HWY 69 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY LG
DATUM _Geodelic DATE 2009 02.08 - 2009.02.08 CHECKED BY RPR
DYNAMIC CONE PENETRATION
w
[} o L MOISTURE wr| B E 2
5| & @ gé & 20 40 60 80 100 CONTENT gg
Z|lu = = we w Wi GRAIN SIZE
ELEV DESCRIPTION 'n_- @ w 2 g a 8 SHEAR STRENGTH kPa ' o N E DISTRIBUTION
DEPTH < = >13 3 £ | © UNCONFINED + FIELD VANE Y (%)
ElZ z|[gC| @ |e@ QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
187.2 Ground Surface w 20 40 60 80 100 20 40 60 km2 [GR SA S CL
g:’ ORGANICS, frace peat: (125mm) °
SAND and SILT, trace gravel, trace 11 1 sS 10 187, N
clay I
186.6 Compact E
0.6 \Brown / 3.
Ll 2] ss | 2 178 21
SAND, lrace gravel, some sill, some ° (Sl+CL)
clay 186
Compact
Brown
Moist
o]
185.3 3| ss 9
18 Silty CLAY, trace sand H } 1 0 6 47 47
Firm to Stiff [}
Brown 185
A
14| ss | 14 o
184.4 ¢
28 END OF BOREHOLE (SAMPLER
BOUNCING) AT 2.8m UPON AUGER
REFUSAL ON PROBABLE
BEDROCK
BOREHOLE DRY UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION
3 3. Numbers refer to 2
+ULXT ‘5&?5 (%) STRAIN AT FAILURE

Sensitivity



12111112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH16-03 10F1 METRIC
GWP# __ 5294-08-00 LOCATION Hamrison Twp., Slation 21+876 C/L, SBL ORIGINATED BY UM
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodelic DATE 2009.02.08 - 2009.02.08 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [BYNAMIC CONE FENETRATION
i} b4 pasTic  NATURAL Liauip = REMARKS
[ 2] o MOISTURE ot ~ I P
5| o als 5| o 20 40 60 80 100 tMT O comtent M 9
w gl z 5 GRAIN SIZE
ELEV 8 w| 2[25| S [SHEARSTRENGTHKPa W 5 o B
DESCRIPTION Els] & 2|32 E e DISTRIBUTION
DEPTH HE r >[38| = [o unconFineD + FIELD VANE ” %)
o Z[g©O| @ [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
184.9 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR SA sI CL
88— ORGANICS: (75mm) T
SAND and SILT, some clay 14 1| ss 2 3
Loose '+
Grey
Moist
1ol ss| s 184 g 0 50 30 20
1837 v
12 Siity CLAY, some sand A °
Soft to Fim 11
1/
Brown lo Grey %
43| ss 8 Heo 0 20 49 3
H 183
f
11
1826 1%
23 END OF BOREHOLE AT 2.3m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK
WATER LEVEL AT 1.2m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION,
3 3. Numbers refer to 2
X0 Sensitivity ‘“1%5 (%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Minislry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH16-04R 10F1 METRIC
GWP#___ 5284-08-00 LOCATION Harrison Twp., Station 21+901 0/S 14.6R, SBL ORIGINATED BY _JM
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY LG
DATUM _Geodetic DATE 2009.02.04 - 2009.02.04 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES € ; RESISTANCE PLOT —— pasme | MATURAL o = REMARKS
[ S MOISTURE I
E n|g8| @ 20 40 60 80 100 HMT conenr  MMTL S O &
=1 Li1zE| 2 ' . ' - ! wp w we| 38 | cransize
ELEV a |, E Sl2a © |SHEAR STRENGTH kPa
DESCRIPTION == 2|z8| & —— DISTRIBUTION
DEPTH e P 5[38| £ |© UNCONFINED  + FIELD VANE Y %)
=z z || § |e quckTRIAXAL x LABVANE | WATER CONTENT (%)
1914|  Ground Surface w 20 40 60 80 100 20 40 60 kNnim3 [GR SA sI CL
00 BEDROCK AT SURFACE.
3 3. Numbers refer to 2
TUXT ‘5*1%5 (%) STRAIN AT FAILURE

Sensitivity




1211112

ONTMT4S 6121.GPJ

Sensilivity 10

Ministry of
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No BH16-05 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Stalion 29+926 C/L, SBL ORIGINATED BY JM
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY LG
DATUM _Geodetic DATE 2009.02.04 - 2009.02.04 CHECKED BY RPR
DYNAMIG CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANCE PLOT = L e o | remarks
23 MOISTURE - T
= P 3| & 20 40 60 80 100 UM ONTENT wrl S 8 &
Qe gz z T e el wp W we| 58 | cransize
ELEV olg| & 2126 © |SHEAR STRENGTH kPa
DESCRIPTION ElS| & 2|28 & —o— DISTRIBUTION
DEPTH E bt >|38| < |O UNCONFINED + FIELD VANE Y %)
ElZ Z|E°| I |® QUICKTRIAXAL X LABVANE WATER CONTENT (%)
186.7 Ground Surface w 20 40 B0 8O 100 20 40 60 kN/m3 [GR SA sI CL
0.0 BEDROCK AT SURFACE
+ 3 3. Numbers refer to 1535
R (%) STRAIN AT FAILURE




Ministry of
Transportation

12111112

ONTMT4S 6121.GPJ

=
Ontario THURBER
RECORD OF BOREHOLE No BH16-06L 1 OF 1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 21+951 O/S 12.3L, SBL ORIGINATED BY M
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic 2009.02,08 - 2009.02.08 CHECKED BY RPR
SOIL PROFILE SAMPLES % ‘é{ gggfsh‘f'fN%%r\é’EOPENETRATION pasm | NATURAL aun - REMARKS
12 I
E |52 8 20 40 60 80 100 |7 ower | EO &
olgl | Y[ZE| 2 e ——— ! : wp w wi| 28 | cramsize
ELEV (8| w | 3|25| S [SHEARSTRENGTH kPa
DESCRIPTION E|s | 28| E ———— DISTRIBUTION
DEPTH = [ >138| £ |© UNCONFINED + FIELD VANE ” %)
sl = Z|[E£C| © |e QUckTRIAXIAL x LaBVANE | WATER CONTENT (%)
184.5 Ground Surface w 20 40 60 8O 100 20 40 60 kN/m3 |GR SA sI cL
0.0 _A_A
\P/EATS,ﬁ:rous boAA]
ry S0 LA o]
Dark Brown oy T eR 8
Wel e 184
L_A_A
183.7 {800mm) LA
08 Silty CLAY, some sand !
Soft to Siff 19 °
Dark Brown % 2 S5 4 0 20 59 21
A AVA
4 183
A
1171 3 S$s 9 o]
¢
1]
182.2 v
23 SAND and SILT, some clay
Very Loose 182 9
Grey 4| ss | 3 0 45 40 15
Moist to Wel
o
5| ss | 1
a
180.8 181
37 Gravelly SAND, some silt, trace clay .
Grey )
Very Loose to Loose '...
Wet 1. 6 | SS 2 o 16 69 15
(SH+CL)
32 180
‘:": o
el 7| ss | 7
Loeas
o 179
KN
1786 ot
5.9 END OF BOREHOLE AT 5.9m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK
WATER LEVEL AT 1.4m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG AND AUGER CUTTINGS
UPON COMPLETION
3 3, Numbers refer to 2
UL 1595 o) STRAIN AT FAILURE

Sensitivity

10



1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No BH16-07 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 21+976 C/L, SBL ORIGINATED BY _JM
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY LG
DATUM _Geodelic DATE 2009.02.04 - 2009.02.04 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 [RESISTANGE PLOT e o | remarks
« MOISTURE - I
e R 20 40 60 8 100 ™ comew T 5O &
Sy wl=gE] z i wp w wi| 54 | cransizE
ELEV o la| & 2126 © |SHEAR STRENGTH kPa
DESCRIPTION il N 2|z8| & —— DISTRIBUTION
DEPTH =5 P >[38]| = |o uNconFineD + FIELD VANE Y %)
sl = z|§©| @ |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
185.1 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR sA I CL
g-:’ ORGANICS, frace peat: (125mm) — o
' BEDROCK AT 0.125m.
3 3. Numb f Y
+3 %3, umbers refer lo 15¢5




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH16-08R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 224001 O/S 18.4R, NBL ORIGINATED BY _JM
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.07 - 2009.02.07 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
g | % RESISTANCE PLOT = pusnc MR E REMARKS
= n|2Z2| 8 20 40 60 80 w0 |™T  Gema | O &
=R 4 gul=g| 2 — wp w we| 58 [ cransize
ELEV Llm| & J12a| @ |SHEAR STRENGTH kPa
DESCRIPTION El= (28| E O DISTRIBUTION
DEPTH = [ >1338| £ |o UNconFiNeD + FIELD VANE Y %)
£l = z|£°| @ |e quekTrRiAxAL x LavANE | WATER CONTENT (%)
189.0 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GrR sA sI CL
0.0 ORGANICS, irace sand: (150mm) E_E 155
0.2 s
SAND and SILT, some clay 111 88 4 °
Loose to Compact
Brown
Moist
2| ss| 15 188 o 0 36 45 19
187.5 i
15| END OF BOREHOLE (SAMPLER
BOUNCING) AT 1.5m UPON AUGER
REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE DRY UPON
COMPLETION OF DRILLING
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION.
3 3 b 2
+3 x 3. Numbers refer to 154b-5

Sensitivity 1o (%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Sensilivity 10

(%) STRAIN AT FAILURE

Ministry of
Transporiation
Ontario . l
THURBER
RECORD OF BOREHOLE No BH16-09 10F1 METRIC
GWP# 5294-08-00 LOCATION Harrison Twp., Station 224026 C/L, SBL ORIGINATED BY _JMm
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodelic DATE 2009.02.08 - 2009.02.08 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES e w ; RESISTANCE PLOT rene MU Lo - REMARKS
= w|22] 8 20 40 60 80 100 o | ES &
olgl L | $[ZE z 1 wp w we| 58 | cransize
ELEV o| & 2 o O |SHEAR STRENGTH kPa
DESCRIPTION == | =2= - 10— DISTRIBUTION
DEFTH é S t > 8 o § O UNCONFINED + FIELD VANE Y (%)
1 z || @ |e QUCKTRIAXIAL x LABVANE [ WATER CONTENT (%)
183.7 Ground Surface w 20 40 60 8O 100 20 40 &0 kNim 3 |GR sA Sl CL
00 ORGANICS, trace to some clay: ,’:,__. °
02 {150mm) / . 1 ss 8 .
SAND, some clay, some silt, trace :
gravel
Loose to Compact 183
Brown
Moist 2| ss 1 Vs o 0 8 18
- (SI+CL)
182
3 55 6 o
181.3
24 Silty CLAY, trace sand 1 4 | ss 2
Very Soft g 181 o 0 9 60 31
Grey W s
4
¥
180.4 // 5 88 50/ [o]
33 END OF BOREHOLE (SAMPLER 050
BOUNCING) AT 3.3m UPON AUGER
REFUSAL ON PROBABLE
BEDROCK
WATER LEVEL IS 1.2m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION.
3 3. Numbers refer to 2
+7.%x7: 1545



12111112

ONTMT4S 6121.GPJ

Minisiry of
Transportation I
Ontario THURBER
RECORD OF BOREHOLE No BH16-10L 10F2 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 22+051 O/S 20.3L, SBL ORIGINATED BY _JMm
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.09 - 2009.02.09 CHECKED BY RPR
DYNAMIC CONE PENETRATION
= %’ 8 umm MOISTURE LIMIT ': (:5 &
5 w|€5| @ 20 40 60 B8O 100 CONTENT FRY)
Sle alz22] z e e wp W we| 58 | cramsize
ELEV & lm| & J]128| © |SHEAR STRENGTH kPa
DESCRIPTION Els| ¢ =|Z22| & ———— DISTRIBUTION
DEPTH g3 i >[38]| < |© UNCONFINED + FIELD VANE Y %)
ElZ z|[Z°| § |e quckTRIAXAL x LABVANE | WATER CONTENT (%)
1825 Ground Surface w 200 40 60 B8O 100 20 40 60 kNm3 [GR sA sI cL
0.0 PEAT, fibrous wwy
Very Sofl Al 1 ss 1
Dark Brown W
h_A_AJ
Wel AN z 182
(800mm) A
181.7 AN
08 Silty CLAY, some sand ¥
Very Soft lo Sofl 2 S8 2 [+]
Brown /‘/
I
/.f '1
] +
A 181
Vi
M]3 |ss| 3 1 o 0 11 55 34
1%
r‘//
%
Sandy, trace gravel i
Grey : 4| ss 3 180 ©
¢ 5 88 1 o
@
2 179
%
///
1]
116 |ss| o e 1 24 48 27
]
178
I
f 7| ss 0 HH 0 18 55 27
¢
V] 177
1] 8 | TW | PH p—] 0 1 33 66
Trace sand ]
11
1]
1 .
! 9 | AS
]
176
!
10| TW | PH
3
1 +
11| AS a
175 T
l§§ 12| TW | PH
g
L1113 | As o
1g § 174
4|
U 14| S8 0 [}
1
2
¢
15| 88 1 o
1728 #é 173
97 END OF BOREHOLE AT 9.7m UPON
AUGER REFUSAL ON PROBABLE
Continued Next Page 3 U3 Numb . 20
+93 x°: um_e_,r_sreerto 15¢_5
Sensilivity - (%) STRAIN AT FAILURE



121112

ONTMT4S 6121.GPJ

Ministry of
Transportiation

Ontario THURBER
RECORD OF BOREHOLE No BH16-10L 20F2 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 22+051 O/S 20 3L, SBL ORIGINATED BY UM
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodelic DATE 2009.02.08 - 2009.02.09 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANCE PLOT . REMARK
We, | < PLSTC  Locrore YoV | [ S
= w|22| 8 20 40 60 80 100 | comewr M| Z @ &
Sle ulzg| z T wp w wo| 54 [ cransize
ELEV ol W 3 |as| © |SHEAR STRENGTH kPa P DISTRIBUTION
DESCRIPTION =Els L |(5z| E
DEPTH e = 5|38| £ |O UNCONFINED  + FIELD VANE Y %)
i Z|[£©°| © |e QUICKTRIAXAL X LABVANE WATER CONTENT (%)
Continued From Previous Page v 20 40 60 80 100 20 40 60 kN/m 3 |GR SA sI CL
BEDROCK
WATER LEVEL AT 0.6m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG AND AUGER CUTTINGS
UPON COMPLETION
20
+3 %3, Numbers refer to 15¢5

Sensitivity 10

(%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transporiation
Ontari
ne THURBER
RECORD OF BOREHOLE No BH16-11 10F1 METRIC
GWP# 5294-08-00 LOCATION Harrison Twp , Stalion 22+076 C/L, SBL ORIGINATED BY UM
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.08 - 2009.02.08 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W |RESISTANCE PLOT NATURAL
e b4 pusTIc e uaup E REMARKS
51 o |58 @ 20 40 60 80 100 [™7  comw M| SO 8
) = -4 wp w wy > GRAIN SIZE
ELEV DESCRIPTION g ¥ | 2|2z S |SHEAR STRENGTH kPa g (S TRIBUTION
DEPTH s z| >13 3 £ | © UNCONFINED + FIELD VANE ” %)
sl = z|gC| @ |e quckTRIAXAL x LaBVANE | WATER CONTENT (%)
1836 Ground Surface w 20 40 60 80 100 20 40 60 kN/m 3 |GR SA sI CL
00 ORGANICS, trace sand, trace to
0.2 [¢]
\some clay (150mm} 1 ss 1
SAND and SILT !
Compacl 183 ©
1828 Dark Brown >
08 Moist
Silty CLAY, some sand 2 S8 3 6]
Soft f
Brown ,—/
4
g 182 i
§ 3|[ss| 2 o 0 20 44 36
181.3 g A
23 Silty SAND, some clay i
Loose to Very Loose
Grey 4 SS 8 181 o
Wet
5 ss 1 ° 0 50 39 11
180
179.8
38 Silty CLAY, trace sand
éf;’}’, Soft el ss| o
///
H 179
A
g 7|8 | 0 b 4 o 0 5 43 52
//
Vi1 | Tw 178 o
W
1]
12 | Tw
176.9 WA A 177
6.7 SAND and SILT, some clay, trace [
gravel
Grey
Moist to Wet 1 AS a 2 55 30 13
176.2 ]
7.4 END OF BOREHOLE AT 7.4m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.62m slotted screen
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
Apr 21/09 Ground Surface
Jun 04/08 Ground Surface
Aug 17/09 0.1 183.5
Aug 25/09 02 1834
Oct 27/09 0.2 1834
Nov 20/09 05 183.1

3,

Numbers refer to
Sensitivity

20
‘5‘1%5 (%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportalion

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No BH16-12R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 22+101 O/S 19.3R, SBL ORIGINATED BY UM
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY LG
DATUM _Geodelic DATE 2009.02.04 - 2009.02.04 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & ;,-l RESISTANGE PLOT = e R - REMARKS
=2 3} MOISTURE - I
= wlzs8| @ 20 40 60 8 100 | comewr M| 3O &
91g| w | Y[ZE]| 2 e wp w we| 54 | cransize
ELEV bE P & @ a 2 % =) 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH SCRIPTION < | S |33| £ |O UNCONFINED  + FIELD VANE Y %)
212 zZ|E©| @ |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
193.9 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR SA I CL
00 BEDROCK AT SURFACE
3 3. Numbers refer to 2
X ‘5‘35 (%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transporiation

Ontario THURBER
RECORD OF BOREHOLE No BH16-13 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 22+126 C/L, SBL ORIGINATED BY UM
HWY 69 BOREHOLE TYPE _ Visual Assessmenl and Manual Excavation COMPILED BY LG
DATUM _Geodelic DATE 2009.02.04 - 2009.02 04 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « g RESISTANGE PLOT e WA L - REMARKS
(2] MOISTURE ~ I

= o |52 3 20 40 80 80 100 |7 o M| 5O &
9|k afz2g] = T e wp w we| 54 | cransize

ELEV o g 2]12a| © [|SHEAR STRENGTH kPa

DESCRIPTION Els| % = (28| E ——i DISTRIBUTION

DEPTH =3 = >138| = |o unconFiNeED + FIELD VANE Y %)

El= Z|[&C| @ |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
190.4 Ground Surface w 20 40 60 80 100 20 40 80 kN/m 3 |GR SA sI CL
00 ORGANICS, trace peat: (300mm) EE
190.1 —
03 BEDROCK AT 0.3m
20
+ 3 % 3. Numbers refer to 15¢,5

Sensitivity 10

(%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Sensitivity

10

(%) STRAIN AT FAILURE

Ministry of
Transportation
Onlario THURBER
RECORD OF BOREHOLE No BH16-14L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 22+136 O/S 13.1L, SBL ORIGINATED BY M
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY LG
DATUM _Geodelic DATE 2009.02.04 - 2009.02.04 CHECKED BY RPR
DYNAMIC CONE PENETRATION
2] MOISTURE - T
5 w22 8 20 40 60 80 100 [T comar M 58 &
21g| L | 4|ZE| 2 : ' . ' ' wp w we| 58 | cransize
ELEV DESCRIPTION o | ¢ 7|85 'g SHEAR STRENGTH kPa DISTRIBUTION
DEPTH s 35|k 5138| < |o UNCONFINED  + FIELD VANE ” %)
el 2 z[g©| @ |e quckTRIAXIAL x LABVANE [ WATER CONTENT (%)
1883 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI CL
0.0 BEDROCK EXPOSED AT SURFACE
3 3. Numbers refer 10 2
+3,x7: 155




12112112

ONTMT4S 6121.GPJ

Minislry of
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No D16-01R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 21+851 O/S 133R, SBL ORIGINATED BY _JM
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetralion Test (DCPT) COMPILED BY LG
DATUM _Geodelic DATE 2009.02.08 - 2009.02.08 CHECKED BY RPR
SOIL PROFILE SAPLES | | u |orsnc GON PENETRATION
W e e puastic  NATURAL LiQuID = REMARKS
= »ls3| 3 20 4 60 80 100 |"  wma [ 5 &
o|& wlzE| z et wp w w | 54 | cransize
v olg| & S]l25| © |SHEAR STRENGTH kPa
ELE DESCRIPTION Els| & |22 E —_—— DISTRIBUTION
DEPTH = I > |38 | £ |© UNCONFINED + FIELD VANE ” %)
= z|Z°| © |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
185.1 Pond Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
00| |CE AND WATER TO 0.3m 185
DCPT slarted at 0.3m,
184
183 (
182 /
181 g
180
179 \\
178.6 ™~
6.5 END OF DCPT AT 6.5m UPON
REFUSAL ON PROBABLE
BEDROCK.

+3 3. Numpe_pr_s; refer lo
Sensilivity

20

155

10

(%) STRAIN AT FAILURE




121212

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No D16-02L 10F 1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 21+901 O/S 14 6L, SBL ORIGINATED BY M
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY LG
DATUM _Geodetic DATE 2009.02.08 - 2009.02.08 CHECKED BY RPR
SOIL PROFILE SAMPLES E ;,J g\égi%“?fN%%%ES%NETRAT'ON asnc | MATURAL Loub - REMARKS
= o |2 % & 20 40 60 e 00 |M  Gwmr W] BES &
2l& L1ZE| z bl —=ad wp w w | 5% | cransize
v N ) w 2|25 O |SHEAR STRENGTH kPa
ELE DESCRIPTION Els| & =|(22| E —_—— DISTRIBUTION
DEPTH Y E fat >|38| £ |© UNCONFINED + FIELD VANE y %)
== Z[Z©| @ |@ QUCKTRAXIAL X LABVANE WATER CONTENT (%)
185.6 Ground Surface W 20 40 60 80 100 20 40 60 kwm3 [GR SA SI CL
00
0.2 BEDROCK AT 0.2m.
+8 x 3. Numbers refer to 1535
¥ > (%) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Sensitivity

Ministry of
Transg)r(ation . l
Ontario THURBER
RECORD OF BOREHOLE No D16-03R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Stalion 21+951 O/S 12.3R, SBL ORIGINATED BY UM
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY LG
DATUM _Geodetic DATE 2009.02.04 - 2009.02.04 CHECKED BY RPR
DYNAMIC CONE PENETRATION
5 o |52 3 20 4 e 80 00 W wen | 58 &
=1 gl=E] = T e wp w w | 58 | cransize
Ela| ¥ 2125 © |[SHEARSTRENGTH kPa
ELEV DESCRIPTION | S & =|Z2| & —_———— DISTRIBUTION
DEPTH E r 5138| < |© UNCONFINED + FIELD VANE Y (%)
ez Z|E©| © |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
1919 Ground Surface w 20 40 60 80 100 20 40 60 kn/im3 |GR SA SI CL
00|  BEDROCK AT SURFACE.
+3 x3. Numbers refer lo 1535
. > (%) STRAIN AT FAILURE




- |
Ministry of
Transporiation . .

12112112

ONTMT4S 6121.GPJ

Ontario THURBER
RECORD OF BOREHOLE No D16-04L 10F1 METRIC
GWP#___ 5294-08-00 LOCATION Harrison Twp., Station 224001 OfS 18.4L, SBL ORIGINATED BY _JM
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penelration Test (DCPT) COMPILED BY AN
DATUM _Geodelic DATE 2009.02.08 - 2009.02.08 CHECKED BY ___RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o | R NEE PLOT — | rewmarcs
W oy < PLASTIC e Lauip =
e nlSE| 3 20 40 60 8 100 |"  ‘owme W[ ED &
i~ wl=2| z T wp w wy| 58 | cransize
ELEV a|8| w| 3|a5| & [SHEAR STRENGTH kPa
DESCRIPTION E[s] %8| 2(32] & ! DISTRIBUTION
DEPTH S|S5| £ | 5|38| < |0 UNCONFINED  + FIELD VANE y %)
El= Z|€O| & |@ QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
182.9]  Ground Surface o 20 40 60 80 100 20 40 €0 3 [er sa s oL
0Q DCPT from surface
182
181 \
180
179 >
177 \
176.3 ]
66 END OF DCPT AT 6.6m UPON
REFUSAL ON PROBABLE
BEDROCK

+3 % 3. Numbers refer to 15$5
"7 Sensitivity 5~ (%) STRAIN AT FAILURE



12112112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No D16-05R 10F1 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Station 22+051 O/S 20.3R, SBL ORIGINATED BY M
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penelration Test (DCPT) COMPILED BY LG
DATUM _Geodetic DATE 2009.02 08 - 2009.02.08 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
g | 2 RESISTANCE PLOT = e MIUA g, E REMARKS
- 22| € 20 40 60 80 umm wr| E & &
7] o @D 100 CONTENT =z 9
o g ulzE| z e — = wp w wo| 5 & [ cransize
ELEV Ea g 3 25 g SHEAR STRENGTH kPa S DISTRIBUTION
DEPTH DESCRIPTION S|1Z| £ | 5|33| £ |o UNCONFINED  + FIELD VANE y %)
=z z|[Z©| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
191.3 Ground Surface w 20 40 60 80 100 20 40 60 kN/m 3 [GR SA SI CL
00| DCPT started from 0.3m
191
190
89
188
187
186 i
\\\
185.5 P—
5.8 END OF DCPT AT 5.8m UPON
REFUSAL ON PROBABLE
BEDROCK.
+3 3, Numbers refer to 2

Sensitivity

‘5$5 (%) STRAIN AT FAILURE




1212112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario

Sensitivity 10

{%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No D16-06L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 22+101 O/S 19.3L, SBL ORIGINATED BY _JM
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DOCPT) COMPILED BY LG
DATUM _Geodetic DATE 2009.02.09 - 2009.02.09 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT — S .
E w 4 PLASTIC S TURE Liauip - T
= w|l=g| 8 20 40 60 80 100 UMT ot MT] 5 O &
olel| L | 9[22 2 . . : . : wp w w | 58 | oramsize
ELEV - & o| a 2 2a g SHEAR STRENGTH kPa e = P—
DEPTH DESCRIPTION 5|3 F | 5[38| 5 [0 unconeneo  + FiELDVANE y %)
ez z|[Z©°| L |e® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
182.3 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI CL
0.0 DCPT from surface.
182H
181 (
180 )
179
178
177
176
—_
175.0 T
7.3 END OF DCPT AT 7.3m UPON
REFUSAL ON PROBABLE
BEDROCK
20
+3_ 3. Numbers refer to 15¢_5




12112112

ONTMT4S 6121.GPJ

Sensitivity 10

O Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No D16-07R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 22+136 O/S 13.1R, SBL ORIGINATED BY _JM
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY LG
DATUM _Geodetic DATE 2009.02.04 - 2009,02,04 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 [RESISTANCE PLOT = R | Remarks
2] MOISTURE - L
= n|22| 8 20 40 60 80 100 |7 cormy M7 SO &
2|8 LlzE| z L ! ! ! : wp w we| 3 ¥ | cramsize
ELEV olp| & 2125| © |SHEAR STRENGTH kPa
DESCRIPTION el & 2132 = DISTRIBUTION
DEPTH I c 5138| £ |o UNCONFINED + FIELD VANE Y %)
i z|g°[ @ |e quekTrRiaxiaL x Lapvane | WATER CONTENT (%)
1958 Ground Surface w 20 40 60 80 100 20 40 60 kNnim3 |GR SA sI cL
0.0 BEDROCK AT SURFACE.
+3 %3, Numbers refer to 1535
X (%) STRAIN AT FAILURE




1211412

ONTMT4S 6121(CULVERTS).GPJ

G Ministry of
Transportation
e
Ontario THURBER
RECORD OF BOREHOLE No C104-1 10F 1 "METRIC
WP# 5134-1207 LOCATION N 5057 553.7 E 234 075.8 ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Wash Boring COMPILED BY AN
DATUM _Geodetic DATE 2011,03.10 - 2011.03.10 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w R KR O VETRATION . A I
E ‘£ 6 :L:frm MOISTURE L'S:'r? - I
5 w|s3| 8 20 40 60 80 100 CONTENT S0 &
2lEl | 9[ZE| 2 ! . ' ' ' wp w we| 58 | cransize
ELEV alg| w 2|2&| © |SHEAR STRENGTH kPa
DESCRIPTION =l s |28 & —o——— DISTRIBUTION
DEPTH 2|3 [ >|38| £ |© UNCONFINED + FIELD VANE Y (%)
i z[g°| @ |e quickTRIAXAL x LABVANE | WATER CONTENT (%)
185.2 Ground Surface w 20 40 60 80 100 20 40 60 kNim3 [GR sA sI cL
B8] \JUCE: (25mm) A
PEAT, some sand o | 55 i 2 L o
Very Soft LA
Dark Brown et
Wet o
A
A
184.1 == 2 | ss | 5 o
11 Silty CLAY, trace sand to sandy H 184
Firm to Stiff ‘/
Grey %
/ d
3 S8 8 o
ff — 0 5 40 55
1]
/// 183
’
|
I // 1] TW
162.2 ]
3.0 SAND, some gravel .
Loose 182
Grey 4 Ss 10 q
Wet
181.3 5 | SS [ 100/ o
3.9 END OF BOREHOLE AT 3.9m UPON 0.100
REFUSAL ON PROBABLE
BEDROCK.
WATER LEVEL AT 0.3m UPON
COMPLETION.
3 3. Numbers refer to 2
+ : 1595

Sensilivity

10 (%) STRAIN AT FAILURE




12114/12

ONTMT4S 6121(CULVERTS).GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No C104-2 10F1 METRIC
WP# 5134-12-07 LOCATION N 5057 566.9 E 234 096.5 ORIGINATED BY ES/GM
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2012.06.14 - 2012.06.14 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E 5' RESISTANCE PLOT % NATURAL = REMARKS
w - PLASTIC MOISTURE LQuID - T
e w|22]| 93 20 40 60 80 100 | comer T 2O &
a2|g ulzE| z | wp w w | 5% | cransize
O lm w 2125 O |SHEAR STRENGTH kPa
ELEY DESCRIPTION Ll & 2122 & ——t DISTRIBUTION
DEPTH A E bt 5128 < | O UNCONFINED + FIELD VANE Y %)
el = Z[Z©| @ |@ QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
189.8 Ground Surface w 20 40 60 80 100 20 40 60 kNim3 [GR SA SI CL
58 ASPHALT: (50mm)
SAND and GRAVEL, some sill, 1 GS o
occasional cobbles
Dense to Loose
Brown
Dry to Moist 189
(FILL) 1| ss | a9 o 32 56 12
(SI+CL)
2| ss | 29 188 I
3 SS 5 D
187
4| ss | 7
186
5| ss| 16 o
6| ss | 16 185 o
184.7 ivi
5.1 SAND and GRAVEL, some cobbles ° o
Very Dense $
Brown . 7 S$s 63/ o
184.1 Wet Qe 0.225
57| END OF BOREHOLE AT 5.7m UPON
REFUSAL ON PROBABLE
BEDROCK
WATER LEVEL AT 5.1m DURING
DRILLING.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X ‘5$5 (%) STRAIN AT FAILURE

Sensitivity



12114112

ONTMT4S 6121(CULVERTS).GPJ

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No C104-3 10F1 METRIC
WP# 5134-12-07 LOCATION N 5057 679.7 E 234 105.3 ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Wash Boring COMPILED BY AN
DATUM _Geodstic DATE 2011.03.12 - 2011.03.12 CHECKED BY RPR
DYNAMIC CONE PENETRATION
[CR) S mﬂc MOISTURE Lﬁ:ﬁ = T A
5 n|<E| & 20 40 60 80 100 CONTENT S 0
= i LlzE| z L——l-——=1=—l_ wp w we| 54 [ cransize
o lm| g 21258 © |SHEAR STRENGTH kPa
ELEV DESCRIPTION =|S| & |2 = —_—t— DISTRIBUTION
DEPTH F ] = >3 5 < | O UNCONFINED + FIELD VANE Y %)
£ 2 Z[Z©| @ |® QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
185.9 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR SA sI CL
B8\ PEAT, mixed with silty clay, fibrous S o
Dark Brown
Maist
END OF BOREHOLE AT 0.05m ON
BEDROCK,
+3 x3. Numbers refer to 15$5
ol 9 (%) STRAIN AT FAILURE

Sensitivity




12114112

ONTMT4S 6121(CULVERTS).GPJ

Sensitivity 10

G Minisiry of
Transportalion
Ontario THURBER
RECORD OF BOREHOLE No C105-1 10F 1 METRIC
WP# 5134-12-08 LOCATION N 5 057 624.7 E 233 956.0 ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Wash Boring COMPILED BY AN
DATUM _Geodetic DATE 2011.03.12 - 2011.03.12 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © ; RESISTANCE PLOT e NATURAL el - REMARKS
[} MOISTURE - I
£ o|l23] 8 20 40 60 80 100 |"™  comw ™[ 5D &
S gul=2E] = — wp w we| 28 | crANSIZE
ELEV & | & 2 243 g SHEAR STRENGTH kPa o i DISTRIBUTION
DEPTH DESCRIPTION $[3| £ | S[33| £ |o UNcoNFNED  + FIELD VANE y )
sl Z[E©| @ |@ QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
185.8 Pond Surface w 20 40 BOD 8O 100 20 40 €0 kNim3 [GR SA sI CL
0.0 |cE: (350mm)
185.4
0.4 WATER
184.9 185
098 PEAT
184.6 Very Sofl °
12 Dark Brown 7 7] 1] 88 2
Wet /5
Silty CLAY, trace sand lo sandy //
Soft to Firm % q
Grey g 5| ss 5 R
Layer of sand (400mm) at 1.9m /? q
A
L4
Occasional wood fibres ,;
]
A4 3| ss| 3 e 0 22 49 29
183
4 S§S 3 o
182.1
3.7 Gravelly SAND, trace silt 182 °
Dense
Grey °
Wel 5 SS 45 31 62 7
181.3 (Sl+CL)
45 END OF BOREHOLE AT 4.5m UPON
REFUSAL ON PROBABLE
BEDROCK.
+3 x 3. Numbers refer to 15:;5
' ! (%) STRAIN AT FAILURE




12114/12

ONTMT4S 6121(CULVERTS).GPJ

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No C105-2 10F1 METRIC
WP# 5134-12-08 LOCATION N 5 057 605.5 _E 234 003.2 ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Wash Boring COMPILED BY AN
DATUM _Geodetic DATE 2011.03.12 - 2011.03.12 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  [EYARMIE CONE RENETRATION
W, 3 pastic  NATURAL LiQuip e REMARKS
— £ 2 Q 0 40 &0 80 100 LIMT MOISTURE war | E (:5 &
o) alze| 2 ) ) ! ! 0 CONTENT SO
2| & 9 E| z wp w w | 58 [ cransize
ELEV alm w 21258 O |SHEAR STRENGTH kPa
DESCRIPTION ElS| & 2|22 £ p——————— DISTRIBUTION
DEPTH =5 c 5138 £ |o UNCONFINED + FIELD VANE Y %)
=2 Z|[E£°| @ |@ QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
185.3 Pond Surface w 20 40 60 80 100 20 40 60 kN/m3 |[GR SA SI CL
00| |CE: (225mm)
180.9 WATER: (150mm) 185
0.4 PEAT, fibrous % 1574
Very Soft - 1| SS 0
Dark Brown wart
Wet e
A
wE
when 184
183.8 A 2 | ss | 1 o
1.6 Silty CLAY, some sand 1A
Very Soft
Grey ’;
]3| ss| 1 HY 0 20 65 15
182.9 183
24 SAND, some gravel {0 gravelly, trace 9
to some silt and clay
Compact
Grey 4| 88 | 29 o 17 68 15
Wet
182.0 (SHCL)
3.3 END OF BOREHOLE AT 3.3m UPON
REFUSAL ON PROBABLE
BEDROCK.
20
+ 3 X 3 " Numbers refer {o 15_¢5




12114112

ONTMT4S 6121(CULVERTS).GPJ

Ministry of
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No C105-3 10F1 METRIC
WPi# 5134-12-08 LOCATION N 5057 589.5 E 2340423 ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Wash Boring COMPILED BY AN
DATUM _Geodetic DATE 2011.03.09 - 2011.03.09 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % ; RESISTANCE PLOT pasne | NATURAL b - REMARKS
23 MOISTURE - T
= w|22| 9 20 40 60 8 100 [ comewr 7| 50 &
2% wizg| z : L ] ' ' wp w w | 58 | cransiz
ELEV Eld| g | 2[258| S |SHEARSTRENGTHKPa A s
DEPTH DESCRIPTION S[3| £ | 5[38| £ |o UNconFNED  + FIELD VANE y %)
el = z[g2C| © |e QUCKTRAXAL X LABVANE | WATER CONTENT (%)
185.8 Pond Surface w 20 40 60 80 100 20 40 60 kim3 |GR sA sI cL
0.0 ICE: (350mm)
185.4
04 WATER
185.2
]
T89%8| \_PEAT: (50mm) 7]
07 Iy 185
Silty CLAY, frace to some sand ,// 1 88 3 [¢]
Soft to Firm W
Brown/Grey %%
1%
I
iy
42| ss 8 —e- — 0 5 31 &4
% 184
g 41| TW
1]
11
1] 183
’// g
! +
I
iy
Very Soft WA 182
/) 3| ss 0 I { 0 13 55 32
181.1
47
Gravelly SAND 181
Grey
Wet
180.5 4 | SS | 100/ °
53 END OF BOREHOLE AT 5.3m UPON 0125
REFUSAL ON PROBABLE
BEDROCK
3 3. Numbers refer to 2
UL 1595 (o) STRAIN AT FAILURE

Sensitivity 10




GRAIN SIZE DISTRIBUTION - THURBER E121{CULVERTS).GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE B1

SAND and GRAVEL FILL

U.S.S. Sieve size, meshesfinch

200 100 6050 40 30
L I L

Size of openings, inches

16 108 4 3 3wz a1t 1R I 41476
5 1 R S L I i1

100

90

80

70

60

T

50

PERCENT FINER THAN

) i

30

20 /

10

0.0001 0.001 0.01 0.1

GRAIN SIZE, mm

10 100

SILT and CLAY FINE

|MEDIUM| COARSE FINE COARSE | opaiE

FINE GRAINED

SAND

GRAVEL SIZE

LEGEND

SYMBOL BOREHOLE DEPTH (m)

o C104-2 1.07

[
Date  December 2012 . .

GWP# 5294-08-00 . . THURBER

ELEV. (m)
188.73

Prepd  MFA
Chkd. _ _MRA




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

FIGURE B2
GRAIN SIZE DISTRIBUTION
Silty CLAY
U.5.5. Sieve size, meshesfnch Size of openings, inches
200 100 6050 40 30 16 108 4 3 gt a1t 3" 414" 6"
100 ] : L ' 1 1 1 L 1 1 L L
90 » /,@/
/A I
80 (
70 Z
¥
~ 60
x i
& K,/
2 o f
'_
z
EJD 40
o
& &
30
20
10
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE [ opn e
FINE GRAINED SAND GRAVEL SIze
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BH15-01 1.83 184.77
x BH15-01 2.59 184.01
A BH15-02R 1.07 185.13
* BH15-02R 2.59 183.61
® BH15-03 1.83 184.57
L] BH15-03 3.35 183.05
R
Date  December 2012 . l Prep'd | MFA
Chkd MRA

GWP# 5294-08-00 .. ...

THURBER




Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

FIGURE B3
GRAIN SIZE DISTRIBUTION
Silty CLAY
U.S.S. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 16 108 4 3 v w1t 1w 3"41/4° 6
100 | ;ﬁ; . 1 L 1 L 1 . 1 L
- Al
l/ﬂ/ LA
J
80
:m‘ ca/ 1
70 J’ A 7]
: Ll
= 60
14
w
% 50 =
g |
O 40 A
<M
30 i
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE | .onnie
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BH15-05 1.73 185.17
b 4 BH15-06R 2.59 182.81
A BH15A-02L 0.91 185.68
* BH15A-03R 1.52 184.28
® BH15A-04L 1.52 183.78
[
Date  December 2012 . . l Prep'd | MFA .
GWP# 5204-08-00 . THURBER Chkd. MRA




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

FIGURE B4
GRAIN SIZE DISTRIBUTION
Silty CLAY
U S8, Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 16 108 4 3 3812 w1t 11 3"41/47 6"
100 A : S Il L | 1 L L L 'l
% S;/" X
wﬂz f/
80
20 Y A
zZ
: J
£ eo fﬂ o
; Ll %
Z o I )
O 40
o V
W Vi
30
r*’f
20 *
10
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE |.opnie
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ BH16-01 0.91 185.29
D 4 BH16-02L 2.02 185.18
A BH16-03 1.83 183.07
* BH16-06L 1.07 183.43
©® BH16-09 2.67 181.03
o] BH16-10L 1.83 180.67
R
Date _December 2012 . l Prep'd MFA
GWP# 5294-08-00 . . .. THURBER Chkd.  MRA




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

FIGURE B5
GRAIN SIZE DISTRIBUTION
Silty CLAY
U.8.5. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 20 16 108 4 3 WEME 31t 12 I"41/4" 6"
100 )t.— ?-I'_ -_£= L 1 L L L L
=1 I ,l‘ T
% 7!’ bed
7
ad ﬁ}/ﬁ ’/’
A || 1
i / m
70
2 i A/Fﬁ/
<
T e /
14
i A
Z /
T 50 J y
8 40 [ |
& x|
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE CORSE | ~onare
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BH16-10L 411 178.39
X BH16-10L 4.88 177.62
A BH16-10L 5.64 176.86
* BH16-11 1.83 181.77
® BH16-11 4.88 178.72
[
Date  December 2012 . l Prepd | MFA .
GWP# 5294-08-00 . . THURBER Chkd.  MRA




GRAIN SIZE DISTRIBUTION - THURBER 6121(CULVERTS).GPJ 12/14/12

Hwy 69 Four-Laning North

of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE B6

Silty CLAY

U.S.S, Sieve size, meshesfinch

Size of openings, inches

200 1l|)0 6050 40 30 16 10? 4 ? 3|'l3'1lﬂ' 3/[4" 1I" 11|f2' 3'41I/4" SI"
100 I /.,.# j
v r'd i
) /
’
. I el
%M J{;
70
I
T g A Vi-dp,
E * y A
w
% 50 / 4 )‘/
%
= ‘ A
i
O 40 7] i
w b
SNl
x| | A
20 A/J
- |
10
0%001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE |~ opnlE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) C104-1 1.98 183.22
b { C105-1 2.72 183.08
A C105-2 2.21 183.09
* C105-3 1.70 184.10
® C105-3 3.99 181.81
R
Date  December2012 . l Prep'd | MFA ...
GWP# 5294-08-00 Chkd

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE B7

Sandy SILT to Silty SAND

U.S.S, Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3.'8’1.:2‘ :;rln'l" 1 11|f?' 3" 41476
100 L 1 1 L : 1 tﬁ=* L L L
‘z ﬁﬂ L/
90 74 //
8 / gl
W //
70
: "
E e0 . ’/
[ g ,/ 7
& f /o/
z 50
z
w
8 40
&
Iz
30 4
20 ’/@/
10 i
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE |MEDIUM i COARSE FINE R
FINE GRAINED SAND GRAVEL SIzE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
[ ] BH15-06R 1.07 184.33
= BH16-03 0.99 183.91
A BH16-06L 2.59 181.91
* BH16-08R 1.07 187.93
® BH16-11 3.28 180.32
e BH16-11 7.24 176.36
[
Date  December2012 . l Prep'd MFA .
GWP# 5294-08-00 THURBER Chkd.  MRA




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE B8

SAND

U.8.S. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 IEMR amt 1t 1 3" 4147 8"
100 1 I 1 .‘I/It j=.l Ll i I L
//F/ d
90 ; Z
y /P
80 f
70 / ‘
% /
p:—: 60 /
m bl
w
z
L 50 J
'_
: /
g [/
& 40 /g y
w
: #
30 r
!/
20 v
10 Fal ”‘
0 n ﬁ,.,r
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ‘ MEDIUM | COARSE FINE COARSE |ommiE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
[ BH15A-05R 2.12 184.08
b 4 BH16-02L 0.91 186.29
A BH16-09 1.07 182.63
R
Date  December2012 . l Prepd
Chkd.

GWP# 5294-08-00 . .. .

THURBER

MFA .




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE B9

Gravelly SAND

U.S.S. Sieve size, meshesfnch

Size of openings, inches

200 1?0 E’PSD 4|0 30 16 10? 4 ? 3/|0'1f.2" 1" 12 3'4!{4'6;
100 -
90
‘/
80 r/ /!
o |||/
70 %
Z
E w /
i
: 4
T 50 /
'—
z
g /
O 40 #
wi
a
LA
30 J“ v
]
20 t
% /I(
10 : X’
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BH16-06L 4.1 180.39
b 4 C105-1 4.23 181.57
A C105-2 2.96 182.34
R
Date  December2012 . l Prep'd | MFA
GWP# _5294-08-00 THURBER Chkd. __ MRA




THURBALT 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

FIGURE B10
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 % /
y o e
w
2 ol ° R
4 -
5 30 7
|—
[/}
3 ot |
20 /
® /
10 1/
cL
CL-ML / MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 BO
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) BH15-01 1.83 184.77
b | BH15-01 2.59 184.01
A BH15-02R 1.07 185.13
* BH15-02R 2.59 183.61
® BH15-03 1.83 184.57
Lo BH15-03 3.35 183.05
R
Date  December2012 . . Prep'd | MFA
GWP# 5294-08-00 Chkd MRA

THURBER




THURBALT 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

ATTERBERG LIMITS TEST RESULTS

FIGURE B11

Silty CLAY
60
CH
50
40 //
n ol
S S
E 30 x ®— v
% o
é cL
/|
29 ® /
A /
10 e
CL /
CL-ML / MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BH15-06R 2.59 182.81
@ BH15A-02L 0.91 185.68
A BH15A-03R 1.52 184.28
* BH15A-04L 1.52 183.78
® BH16-01 0.91 185.29
Lo BH16-02L 2.02 185.18
R
Date  December2012 . l Prepd . | MFA ..
GWP# 5294-08-00 . THURBER Chkd MRA .




THURBALT 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

FIGURE B12
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 /
X -
Cl
2 g
(% 30 4
'_
(/7]
3 oL
20 V/
» /
10 A ra
cL
CL-ML / MI-OI MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) BH16-03 1.83 183.07
X BH16-10L 1.83 180.67
A BH16-10L 4.11 178.39
* BH16-10L 4.88 177.62
® BH16-10L 5.64 176.86
< BH16-11 1.83 181.77
|
Date  December2012 . - Prepd | MFA .
GWP# 5294-08-00 Chkd MRA

THURBER




Hwy 69 Four-Laning North of Hwy 529

THURBALT 6121.GPJ 12/14/12

FIGURE B13
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
® /
40
s o = /
S 5
E 30 "
= o
<
T CcL
20 //
10 A //
cL *
CL-ML / MI-Ol MH-OH
ML oL
0
0 10 20 30 40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) BH16-11 4.88 178.72
= C104-1 1.98 183.22
A C105-1 272 183.08
* C105-2 2.21 183.09
@ C105-3 1.70 184.10
-] C105-3 3.99 181.81
N
Date  December2012 . l Prepd | MFA
GWP# 5294-08-00 . THURBER Chkd.  MRA .




THURBER ENGINEERING LTD.

. - GEOTECHNICAL * ENVIRONMENTAL = MATERIALS

Consolidation Test Report

CLIENT: MMM GROUP LIMITED FILE NUMBER: 19-5161-21
PROJECT: Hwy 69 Four-Laning North of Hwy 529 REPORT DATE: 30-Jul-09
TEST DATES: July 16, 2009 - July 28, 2009
SAMPLE: BH16-10L-TWS8 (17' 6" - 19' 6")

Clay, Silty, trace sand, brown, (CH), Grain Size: 66% Clay, 33% Silt, 1% Sand
PROCEDURE: Test carried out in accordance with Standard Test Method for One-Dimensional

Consolidation Properties of Soils, ASTM D 2435-04, method B

Start of Test End of Test

Wet Dens. (kg/m®) 1704.8 2114.3

Dry Dens. (kg/m°) 1121.9 1670.3

Moisture Cont. (%) 52.0 26.6

Void Ratio 1.433 0.634

Saturation (%) 99.1

Note: A Specific Gravity of 2.73 was measured for the void ratio and saturation calculations.

Project #: 19-5161-21

i T Client: MMM GROUP LIMITED
VOId Ratlo vs. Pmssure Project Name: Hwy 69 Four-Laning Norih of Hwy 529

Sample: BH16-10L-TW8 (17' 6" - 19'6")
Oedometer Consolidation Test

1.50 " = g
| | [T TTT

A & = 1 —
1.40 B =0=| ab Quwe
N | |]

1.30 - : > 1

120 ) SRS S o e L] P f.

1.00 N

Void Ratio

0.90 == Q

0.80 : —— l[\

0.70 =i e \.\

060 {— - P —— R

0.50

0.40
1 10 100 1000
Pressure (kPa)

TEST DONE BY: EA
REVIEWED BY: JPL

10000

Page 10of 3



THURBER ENGINEERING LTD.

. . GEOTECHNICAL = ENVIRONMENTAL * MATERIALS

Consolidation Test Report
Hwy 69 Four-Laning North of Hwy 529

19-5161-21 BH16-10L-TW8 (17' 6" - 19'6")

TRIMMING: The Specimen was manually trimmed to the size of consolidation ring, then mounted in a
fixed ring consolidometer.

LOADING: A seating load of 5 kPa was applied and the consolidometer was flooded with distilled
water. Sample was monitored to ensure no swelling effect occurred before the start of the
test. Subsequent loads were applied after 100% primary consolidation was reached.

CALCULATIONS: Coefficients of Consolidation were calculated by the square root time method.

Pressure Corr. H. Avg. H. dgg too c, Void m, k
(kPa) (mm) {mm) (mm) (min) (cm2/s) Ratio (m2/kN) (cm/s)
0.0 20.000 1.433
5.0 19.953 19.977 0.104 4.000 3.53E-03 1.428 4 68E-04 1.62E-07
17.6 19.692 19.823 0.259 4840 2.87E-03 1.396 1.04E-03 2.94E-07
345 19.334 19.513 0.165 5760 2.34E-03 1.352 1.07E-03 2.45E-07
68.5 18.807 19.071 0275 5760 2.23E-03 1.288 8.03E-04 1.76E-07
17.6 18.813 18.810 1.289
68.5 18.731 18.772 0.166 1.563 7.97E-03 1.279 8.56E-05 6.69E-08
136.9 17.148 17.940 0.800 12.250 9.28E-04 1.086 1.24E-03 1.13E-07
273.2 15.556 16.352 1.185 16.000 5.90E-04 0.893 6.81E-04 3.94E-08
545.5 14.253 14.905 0.882 13.690 b5.73E-04 0.734 3.08E-04 1.73E-08
1057.7 13.243 13.748 0.640 6.250 1.07E-03 0.611 1.38E-04 1.45E-08
2080.1 12.410 12.827 0.525 4.000 1.45E-03 0.510 6.15E-05 8.77E-09
545.5 12.426 12.418 0.512
136.9 12.643 12.535 0.538
345 13.007 12.825 0.583
5.0 13.434 13.221 0.634

Coefficient of Consoildation vs. Pressure

1.00E-01

100E-02

1.00E-03

1.00E-04

Coefficient of Consolidation (cm?/sec)

1 00E-05

Notes: C, and k calculated using tg, values

TEST DONE BY: EA
REVIEWED BY: JPL

Project #: 19-5161-21
Client: MMM GROUP LIMITED

Sample: BH16-10L-TW8 (17'6" - 19'6")
Oedometer Consolidation Test

Project Name: Hwy 69 Four-Laning North of Hwy 529

100

1000
Pressure (kPa)

1000.0

10000.0
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THURBER ENGINEERING LTD.

. . GEOTECHNICAL » ENVIRONMENTAL = MATERIALS

Consolidation Test Report
Hwy 69 Four-Laning North of Hwy 529

19-5161-21

BH16-10L-TW8 (17' 6" -

19'6")

Hydraulic Conductivity vs. Pressure

Project #: 19-5161-21

Client: MMM GROUP LIMITED

Project Name: Hwy 69 Four-Laning North of Hwy 529
Sample: BH16-10L-TW8 (17' 6" - 19’ 67)

Oedomeler Consolidation Test
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o
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5 1.00E-06 —
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-‘2_, = iy
© Lol 'ff
3 1.00E07 A
° =T N
s Y
o
Q \"""'
S 1.00E-08 P
s
°
>
=
1.00E-09 .
10 100 100.0 1000.0 10000.0
Pressure (kPa)
Project #: 19-6161-21
Client: MMM GROUP LIMITED
m, vs. Pressure Project Name: Hwy 69 Four-Laning North of Hwy 529
Sample: BH16-10L-TWB (17'6"- 19'6")
Oedometer Consolidation Test
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1.00E03 | ] i — 1
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100E05 1—
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TEST DONE BY: EA
REVIEWED BY: JPL
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CONSOLIDATED UNDRAINED TRIAXIAL

WITH PORE PRESSURE MEASUREMENTS FIGURE
SHEET 1 OF 4

TEST STAGE A B C
BOREHOLE NUMBER 16-10L 16-10L 16-10L
SAMPLE TW8 TW8 TW8
SPECIMEN DIAMETER, cm 5.16 5.13 5.21
SPECIMEN HEIGHT, cm 9.82 9.90 9.80
WATER CONTENT BEFORE CONSOLIDATION, % 38.1 46.2 34.9
CELL PRESSURE, G, kPa 185.0 285.0 365.0
BACK PRESSURE, kPa 135.0 135.0 65.0
PORE PRESSURE PARAMETER "B" 0.96 0.96 1.00
CONSOLIDATION PRESSURE, Oc, kPa 50.0 150.0 300.0
VOLUMETRIC STRAIN DURING CONSOLIDATION, % 6.2 15.0 18.8
WATER CONTENT AFTER CONSOLIDATION, % 33.3 33.8 223
AVERAGE RATE OF STRAIN, %/hr 0.4 0.5 0.5
TIME TO FAILURE, DAYS 1 1 1
WATER CONTENT AFTER TEST, % 33.5 328 20.5
MAX. DEVIATOR STRESS, (0,-05), kPa 41.2 104.5 221.9
AXIAL STRAIN AT (G4-G5) MAXIMUM, % 6.2 6.7 12.3
MAX EFFECTIVE PRINCIPAL STRESS

RATIO, (G1/G3) MAXIMUM 4.3 37 3.8
DEVIATOR STRESS AT (0,/0;3) MAXIMUM, kPa 44.3 104.2 221.7
AXIAL STRAIN AT (G,/05) MAXIMUM, % 12.9 1.7 8.3
PORE PRESSURE PARAMETER, Af, AT (G,-G,) MAXIMUM 0.87 1.02 1.00
PORE PRESSURE PARAMETER, Af, AT (G,/0-) MAXIMUM 0.83 1.07 1.00
NATURAL WATER CONTENT, % 39.0 45.7 31.7
DRY DENSITY, Mg/m® 1.31 1.22 1.49
FILTER DRAINS USED, y/n y y y
TEST NOTES:

CHANGED RATE OF STRAIN, %/hr - - -
AXIAL STRAIN WHERE RATE OF STRAIN WAS CHANGED, % - - -
FAILURE PLANE NUMBER bulged buiged -
ANGLE OF FAILURE, DEGREES . -

|Date: 07/30/2009 Prepared By: LH
Project No.  09-1116-0029 Golder Associates Checked By: MM




CONSOLIDATED UNDRAINED TRIAXIAL
WITH PORE PRESSURE MEASUREMENTS FIGURE
SHEET 2 OF 4

BH 16-10L SA TW8

350

300

250
o
Q
x
8 200
w
T
17}
pos 150
]
I
77} 100 o

50 -
0 B
0 50 100 150 200 250 300 350
EFFECTIVE NORMAL STRESS (kPa)
——A B8-B B8-C
Date: 07/30/2009 Prepared By: LH

Project No.  09-1116-0029 Golder Associates Checked By: MM




CONSOLIDATED UNDRAINED TRIAXIAL
WITH PORE PRESSURE MEASUREMENTS
SHEET 3 OF 4

FIGURE

DEVIATOR STRESS (61-03) (kPa)

BH 16-10L SA TW8
250 l
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[4)]
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100
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0 |
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0 50 100 150 200 250 300 350
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Date: 07/30/2009 Prepared By:
Project No.  09-1116-0029 Golder Associates Checked By:

LH
MM




CONSOLIDATED UNDRAINED TRIAXIAL
WITH PORE PRESSURE MEASUREMENTS FIGURE
SHEET 4 OF 4

BH 16-10L SA Tw8
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Date: 07/30/2009 Prepared By: LH

Project No.  09-1116-0029 Golder Associates Checked By: MM




MINSTRY OF TRANSPORTATION, CMTARO

METRIC

— DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

BH15 0]¢] pm—

N e
D15—04R4-\'¢BH15 02R

— BH15A- o2L”

. —

BH15A 04L” D15A 05L————

e
e

sH

CONT No
GWP No 5294-08-00

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 SBL-LT TOE

(STA 214710 — 21+940)
BOREHOLE LOCATIONS AND_SOIL_STRATA

SHEET

2N\ mMm GroUP

THURBER ENGINEERING LTD.

T s _ B“pc 1 04 :5 ;;\. A
BH15A O5R b N2 N
S BH15A 03R—=- = g Pt
- — : & _
D15A -04R=—= o vu_\é \\;.¥:'4"')f"'|_
0 16 32 48m
, . . : : KEYPLAN
| — s
SCALE 1:800 LEGEND
Borehole
'$‘ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
BH15-09L D15-01L BH15-04L D15-03L BH16-02L D16—-02L CONE Blows /0.3m (60° Cone, 475J/blow)
-‘- -d;- ‘6‘ } "‘ eb PH Pressure, Hydraulic
—-—______________________——— ¥ Water Level
P Head Artesian Water
198 S — Tee T Piezometer
ORIGINAL GROUND \PROPOSED GRADE 90% Rock Quality Designation (RQD)
HWY 69 SBL LEFT TOE A/R | Auger Refusal
ORGANICS SAND ORGANICS HIGHWAY 69 SBL ¢_
SOME SILT NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
Very Dense e D15-03L 190.0 5 057 536.1 234 051.3 | BH15-01 186.6 5 057 503.7 234 097.3
- — B S = 188[ D15-04R 186.7 5 057 502.0 234 115.3 | BH15-02R 186.2 5 057 520.7 234 097.3
188 ORGANICS : : : : J :
SILTY CLAY f/.,_,- . L_ BEDROCK N D15A-01L 187.5 5 057 499.2 | 234 130.8 | BH15-03 186.4 5 057 522.1 | 234 080.3
TRACE ROOTLETS ~<Agn BEDR\&:K SAND & SILT L LT, D15A-02R 186.3 5 057 528.3 234 147.5 |BH15-04L 189.0 5 057 523.4 234 063.4
TRACE GRAVEL, TRACE CLAY ey Ry D15A—03L 186.2 5 057 535.9 234 096.8 | BH15-05 186.9 5 057 540.4 234 063.4
Compact e . B ot —x\_/\__ D15A—04R 186.2 5 057 565.0 234 113.5 | BH15-06R 185.4 5 057 552.1 234 068.6
W ulr a@ D15A-05L 185.2 5 057 572.6 234 062.8 | BH15-07 187.0 5 057 547.8 234 056.6
B XL N 1g4|_BH16=01 186.2 5 057 558.8 234 046.4 | BH15-08 188.2 5 057 484.6 234 115.0
184 — BH16-02L 187.2 5 057 568.1 234 019.6 | BH15-03L 188.3 5 057 485.7 234 097.7
SILTY_CLA SAND BH16-03 184.9 5 057 5955 | 234 012.4 [BH15A-01R|  186.9 5 057 510.0 | 234 164.4
TRACE SAND TRACE GRAVEL, SOME SILT, BH16-04R 191.4 5 057 623.7 234 006.2 [BH15A-02L 186.6 5 057 517.6 234 113.8
Stiff SOME CLAY BH16—-05 186.7 5 057 632.2 233 978.5 |BH15A—03R 185.8 5 057 546.7 234 1305
Compact D16-01R 185.1 5 057 586.2 234 039.2 |BH15A-04L 185.3 5 057 554.3 234 079.8
D16-02L 185.6 5 057 603.6 233 984.4 |BH15A-05R 186.2 5 057 583.4 234 096.5
160 — —180| C104-1 185.2 5 057 553.7 234 075.8 | D15-01L 187.8 5 057 505.1 234 080.4
C104-2 189.8 5 057 566.9 234 096.5 | D15-02R 185.7 5 057 539.0 234 080.2
C104-3 185.9 5 057 579.7 234 105.3 -NOTES-
C105-1 185.8 5 057 624.7 233 956.0 e
1) The boundaries between soil strato have been established
€105-2 185.3 5 057 605.5 234 003.2 only at Borehole locations. Between Boreholes the boundaries
€105-3 185.8 5 057 5B9.5 234 042.5 are assumed from geological evidence.
2) This drawing is for subsurface information only. Surface
P RO l__| LE ALO N G LE FT TO E H | G H WAY 69 S B L details and features are for conceptual illustration.
48m H 1:800 GEOCRES No. 41H-99
: | ] J
1%
0 4 8 12m vV 1:200 3
n
G
= "DATE | BY DESCRIPTION
DESIGN RPR [CHK AEG |CODE LOAD [DATE _DEC. 2012
DRAWN _MFA [CHK PKC [SITE STRUCT [owG

FILENAME: H:\Drafting\19\5161\21\ted6121-Plan&Profiles(LT).dwg

PLOTDATE: Dec 14, 2012 ~ 12:58pm



MINISTRY OF TRAMSPORTATION, ONTARSD
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METRIC

— DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No
GWP No 5294-08-00

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 SBL—¢

(STA 214710 — 214940)
BOREHOLE LOCATIONS AND SOIL_STRATA

SHEET

'A\\\ MMM GROUP

3 N THURBER ENGINEERING LTD.

/ NO ELEVATION NORTHING EASTING
)
: D15-03L 190.0 5 057 536.1 234 051.3
—:::“‘*—», _. D15-04R 186.7 5 057 502.0 | 234 115.3
j/ — | D15A—01L 187.5 5 057 499.2 234 130.8
Lo 7. R AT - [ 015A-02R 186.3 5 057 528.3 | 234 1475
B BT W— ey D15A—03L 186.2 5 057 5359 | 234 096.8
;——:BH15A 03R==ry&r_nan= BH15A 05R ’/d 72 LA DI5A-04R | 186.2 5 057 565.0 | 234 1135
PLAN D15A—05L 185.2 5 057 572.6 | 234 062.8
BH16—-01 186.2 5 057 558.8 | 234 046.4
48
0 16 32 m BH16-02L 187.2 5 057 56B.1 234 019.6
e —— BH16-03 184.9 5 057 5955 | 234 012.4 KEYPLAN
SCALE 1:800 BH16—04R 191.4 5 057 623.7 | 234 006.2
BH16-05 186.7 5 057 632.2 | 233 9785 LEGEND
D16-01R 185.1 5 057 586.2 | 234 039.2 +* S
D16-02L 185.6 5 057 603.6 | 233 984.4
C104—1 185.2 5 057 553.7 234 075.8 4 Cone
C104—2 189.8 5 057 566.9 234 096.5 N Blows /0.3m (Std Pen Test, 475J/blow)
€104-3 185.9 5 057 579.7 | 234 105.3 | ¢oNg | Blows /0.3m (60° Cone, 475J/blow)
C105-1 185.8 5 057 624.7 | 233 956.0 o . vdroul
C105-2 185.3 5 057 605.5 234 003.2 ressure, Hydraulic
PRSE&%&E &RAS%E C105-3 185.8 5 057 589.5 | 234 042.3 2 Woter Level
Artesi
BH15-08 BH15-01 | BH15-03 BH15-05 BH15-07 I BH16—-01 BH16_03~‘- ‘0105—2 BH16—-05 T S:Jzim;::mn Water
90% Rock Quality Designation (RQD)
e |
A/R Auger Refusal
a - —192
192 NO ELEVATION NORTHING EASTING
BH15-01 186.6 5 057 503.7 234 097.3
BH15-02R 186.2 5 057 520.7 234 097.3
BH15-03 186.4 5 057 522.1 234 080.3
\ BH15—04L 189.0 5 057 523.4 | 234 063.4
2\ N ORIGINAL GROUND N\ H15-05 186.9 5 057 540.4 | 234 063.4
188— ST — \_\ ] 188 15-DBR | 185.4 5 057 552.1 | 234 068.6
PEAT H15-07 187.0 5 057 547.8 | 234 056.6
AR 53 -;7-,.-5_—,:_'1, N Very Soff ST NN H15-08 188.2 5 057 4B4.6 | 234 1150
SAND / XA 2 5 5] - 4 / BEDROCK 15-09L 188.3 5 057 485.7 234 097.7
SOME SILT R 9 SILTY CLAY 7 z N H15A-01R 186.9 5 057 510.0 234 164.4
N | TRACE SAND TO SANDY 7 : = BH15A-02L 186.6 5 057 517.6 234 113.8
Compact \/;y 9 NN ? ~L 2
» NN - | Yery Soft to Stiffif 8 IR ARG /}9)7'““, 184 BH15A—03R| 1858 5 057 546.7 | 234 1305
184 - \g’ b7 M1%52%%5%% 3 L5977 f-'x‘//',;/(\ St q{(:{ % 2 BH15A—04L|  185.3 5 057 554.3 234 079.8
AP /f i 1 1 /,(< a DROCK SILTY CLAY O /,'v/‘/{ rrd g ) SOME GRAVEL TO GRAVELLY, BH15A—05R 186.2 5 057 583.4 234 096.5
X 21/ i / % g;f/'\‘ PROBABLE BE SOME SAND RN TS TRACE TO SOME SILT D15-01L 187.8 5 057 505.1 234 080.4
AR AN AN SO T Very Soft to Stiff SAND & SILT Compact D15-02R 185.7 5 057 539.0 234 080.2
SOME CLAY -NOTES-
— Loose EEOBABLE e 180 1) The boundaries between soil sirata have been established

180

PROFWE ALONG ¢ HIGHWAY €9 SBL

16 32 48m H 1:800

q ]

: | — — p—|
0 4 8 12m VvV 1:200

2) This drawing is for subsurface information only.
details and features are for conceptual illustration.

only at Borehole locations, Between Boreholes the boundaries
are assumed from geological evidence.

Surface
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MINISTRY OF TRANSPORTATION, ONTARIO
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METRIC

— DIMENSIONS ARE IN METRES

AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No
GWP No 5294-08-00

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 SBL-RT TOE

(STA 21+710 — 21+940)
BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

2NN\ mmm GrouP

. THURBER ENGINEERING LTD.

R ot N, o =
= : = sﬁ o e & R
——= >« N P
__BH15A-01R ———,BH15A-03R-=; cr _nsp= BH15A OSR /ﬁg)ﬁ/ / // < %X/\*Wd‘ﬂ/im%*
0 16 32 48m
L | L il ]
= 1]
! & KEYPLAN
SCALE 1:800
LEGEND
" Borehole
¢' Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
D15—04R BH15-02R D15-02R BH15—06R D16-01R , , C105-3 BH16—04R CONE | Blows /0.3m (60" Cone, 475J/blow)
_d;_ _‘_ ;_ ? PH Pressure, Hydraulic
¥ Water Level
—____\__"'“————-—-—-____ Head Artesian Water
192 i - T Piezometer
PROPOSED GRADE_/ 90% Rock Quality Designation (RQD)
HIGHWAY 69 SBL (E A/R Auger Refusal
NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
D15-03L 190.0 5 057 536.1 234 051.3 BH15-01 186.6 5 057 503.7 234 097.3
188 - D15-04R 186.7 5 057 502.0 234 1153 | BH15-02R 186.2 5 057 520.7 234 097.3
SANDY SILT D15A-01L 187.5 5 057 499.2 234 130.8 | BH15-03 186.4 5 057 522.1 234 080.3
ORGANICS TRACE GRAVEL. TRACE CLAY ‘\ORIGINAL GROUND D15A-02R 186.3 5 057 528.3 234 1475 |BH15-04L 189.0 5 057 523.4 234 063.4
‘““-—————_ﬁ;_!__L / L N C' t N HWY 69 SBL RIGHT TOE D15A-03L 186.2 5 057 535.9 234 096.8 | BH15-05 186.9 5 057 540.4 234 063.4
V.97 2 B 259705 _ N oose 10 Lompacl  ————g—pop—- DISA-04R |  186.2 5 057 565.0 | 234 113.5 |BH15-06R| _ 185.4 5 057 552.1 | 234 068.6
1wyt T Il 4 1T T AR R T D15A-05L 185.2 5 057 572.6 234 062.8 | BH15-07 187.0 5 057 547.8 234 056.6
g A | A1 ]_ 1_;.},_ I3[
5 VXA 2% Ul s g i A BH16-01 186.2 5 057 558.8 234 046.4 BH15-08 188.2 5 057 484.6 234 115.0
184 A VT —3137 AFSILTY CLAY' o . 184 I'BH16-02L | 187.2 5 057 568.1 | 234 019.6 |BH15-09L | 188.3 5 057 485.7 | 234 097.7
0 50 100 1 17 VI 7 4 ,/.:} AN /
& ,J';/, é/: A CE TO SOME SA ¥ BH16-03 184.9 5 057 595.5 234 012.4 |BH15A-01R 186.9 5 057 510.0 234 164.4
PH f_/ ) 4 T 3 Sofi to gyl BH16-04R 191.4 5 057 623.7 234 006.2 |BH15A-02L 186.6 5 057 517.6 234 113.8
/1 . N 3; <,\ 532 "{’f _’_ ﬂé‘ﬂ Ly BH16-05 186.7 5 057 632.2 233 978.5 |BH15A-03R 185.8 5 057 5486.7 234 130.5
AN ol v ’"‘\"'\*\ S cdd D16-01R 185.1 5 057 586.2 234 039.2 |BH15A-04L|  185.3 5 057 554.3 234 079.8
Qq"é.- 77 75 PROBABLE BEDROCK NP ey D16-02L 185.6 5 057 603.6 | 233 984.4 |BH15A-05R|  186.2 5 057 583.4 | 234 0965
0cc. COEI?Lfké S ST 180 |_C104-1 185.2 5 057 553.7 | 234 0758 | D15-01L 187.8 5 057 505.1 234 080.4
w— oy S GRAVELLY SAND | C104-2 189.8 5 057 566.9 | 234 0965 | D15-02R 185.7 5 057 539.0 | 234 0802
C104-3 185.9 5 057 579.7 234 105.3 -NOTES-
C105-1 185.8 5 057 624.7 233 956.0 Ce ==
1) The boundaries between soil strata have been established
€105-2 185.3 5 057 605.5 234 003.2 only ot Borehole locations. Between Boreholes the boundaries
€105-3 185.8 5 057 589.5 234 042.3 are assumed from geological evidence.
2) This drawing is for subsurface information only. Surface
details and features are for conceptual illustration,
PROFILE ALONG RIGHT TOE HIGHWAY 69 SBL GEOCRES No.  41H-99
48m H 1:800
—i | g
&
0 4 8 12m vV 1:200 g
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L i L 1 |
]
I SCALE 1:800 KEYPLAN
' LEGEND
"‘ Borehole
-Q Cone
N Blows /0.3m (Std Pen Test, 475J/blow
-CD—D15A_O1L _‘_BH‘ISA—OZL {I}D15A—OC’JL ““BH15A—O4L D15A-05L CONE . ;03 ESO' c 4750 /bl /) )
ows .3m one, ow
_ ] PH Pressure, Hydraulic
Y 4 Water Level
192 = = — 192 Head Artesian Water
T Piezometer
PROPOSED GRADE 90% Rock Quality Designation (RQD)
HIGHWAY 69 NBL ¢ A/R Auger Refusal
NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
S — 188 D15-03L 190.0 5 057 536.1 234 051.3 | BH15-01 186.6 5 057 503.7 234 097.3
D15-04R 186.7 5 057 502.0 234 1153 | BH15-02R 186.2 5 057 520.7 234 097.3
; LN PEAT D15A-01L 187.5 5 057 499.2 234 130.8 | BH15-03 186.4 5 057 5221 234 080.3
. 4 YA D15A-02R 186.3 5 057 528.3 234 147.5 | BH15-04L 189.0 5 057 523.4 234 063.4
AND 2 Y8 L P N D15A-03L 186.2 5 057 535.9 234 096.8 | BH15-05 186.9 5 057 540.4 234 063.4
Woso 0~ SOME ST TN 2 P %7 D15A—04R 186.2 5 057 5650 | 234 113.5 | BH15-06R 185.4 5 057 552.1 | 234 068.6
A - 7 ORIGINAL GROUND
184 Dense = 0 50 100 12 HWY 69 NBL LEFT TOF D15A-05L 185.2 5 057 572.6 234 062.8 | BH15-07 187.0 5 057 547.8 234 056.6
=2 €74 \ SILTY CLAY 79 B[ 184 BH16-01 186.2 5 057 558.8 234 046.4 | BH15-08 188.2 5 057 484.6 234 115.0
PROBABLE BEDROCK 4 SOME SAND 12 i BH16—02L 187.2 5 057 568.1 234 019.6 | BH15-09L 188.3 5 057 485.7 234 097.7
Firm to Very Stiff /‘7/"}2& 2 [} . BH16-03 184.9 5 057 595.5 234 012.4 |BH15A—-01R 186.9 5 057 510.0 234 164.4
& \ﬁms/(.{j 44 BH16-04R 191.4 5 057 623.7 234 006.2 |BH15A-02L 186.6 5 057 517.6 234 113.8
NG BH16-05 186.7 5 057 632.2 233 978.5 |BH15A—03R 185.8 5 057 546.7 234 130.5
PROBABLE BEDROCK = D16-01R 185.1 5 057 586.2 234 039.2 |BH15A-04L 185.3 5 057 554.3 234 079.8
H—— I —_— — ol =5 180 D16-02L 185.6 5 057 603.6 233 984.4 |BH15A—05R 186.2 5 057 583.4 234 096.5
C104-1 185.2 5 057 553.7 234 075.8 | D15-01L 187.8 5 057 505.1 234 0B0.4
C104-2 189.8 5 057 566.9 234 096.5 | D15-02R 185.7 5 057 539.0 234 080.2
C104-3 185.9 5 057 579.7 234 105.3 -NOTES-
C105-1 185.8 5 057 624.7 233 956.0 e
1) The boundaries between soil strata have been established
€105-2 185.3 5 057 605.5 234 003.2 only al Borehole locations. Between Boreholes the boundaries
€105-3 185.8 5 057 589.5 234 042.3 are assumed from geological evidence.
2) This drawing is for subsurface information only. Surface
PROF| LE ALONG LE FT TOE HlGHWAY 69 N BL details ond features are for conceptual illustration.
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SCALE 1:800
BH15A—01R D15A—02R BH15A—03R D15A—04R BH15A—05R
L 2 & 2 3 4 3 PROPOSED GRADE
e HIGHWAY 69 NBL ¢
192 192
ORIGINAL GROUND
HWY 69 NBL RIGHT TOE
188—1— 188
\"?N_, ORGANICS ORGANICS
f i  — e aht
ROCK FILL/BOULDERS 7K %455 | 2 >{\§j¢,§
" : /,266 /;«{ 4 = S i_ “1n m’é‘/\ PIIQSEABLE BEDROCK
799 g: % Z/x /ﬁ‘iﬁ’
o TAPNZ727N_PROBABLE. BEDROCK SAND
SILTY CLAY SOME SILT, TRACE GRAVEL, SOME ORGANICS
SOME SAND Compact
Firm to Very Stiff
180 = —1{80
176 -176

PROFILE ALONG RIGHT TOE HIGHWAY

48m
0 4 8 12m

69 NBL

H 1:800

vV 1:200

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No

GWP No 5294-08-00

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 NBL-RT TOE
(STA 214710 — 21+940)

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

'A\\\ MMM GROUP

THURBER ENGINEERING LTD.

LEGEND
‘ Borehole
‘Q Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
¥ Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
D15-03L 190.0 5 057 536.1 234 051.3 | BH15-01 186.6 5 057 503.7 234 097.3
D15-04R 186.7 5 057 502.0 234 115.3 | BH15-02R 186.2 5 057 520.7 234 097.3
D15A-01L 187.5 S5 057 499.2 234 130.8 | BH15-03 186.4 5 057 522.1 234 080.3
D15A—02R 186.3 5 057 528.3 234 147.5 | BH15-04L 189.0 5 057 523.4 234 063.4
D15A-03L 186.2 5 057 535.9 234 096.8 | BH15-05 186.9 5 057 540.4 234 063.4
D15A-04R 186.2 5 057 565.0 234 113.5 | BH15-06R 185.4 5 057 552.1 234 068.6
D15A-05L 185.2 5 057 572.6 234 062.8 | BH15-07 187.0 5 057 547.8 234 056.6
BH16-01 186.2 5 057 558.8 234 046.4 | BH15-08 188.2 5 057 484.6 234 115.0
BH16-02L 187.2 5 057 568.1 234 019.6 | BH15—09L 188.3 5 057 485.7 234 097.7
BH16-03 184.9 5 057 595.5 234 012.4 |BH15A-01R 186.9 5 057 510.0 234 164.4
BH16-04R 191.4 5 057 623.7 234 006.2 |BH15A-02L 186.6 5 067 517.6 234 113.8
BH16-05 186.7 5 057 632.2 233 978.5 |BH15A-03R 185.8 5 057 546.7 234 130.5
D16-01R 185.1 5 057 586.2 234 039.2 |BH15A-04L 185.3 5 057 554.3 234 079.8
D16-02L 185.6 5 057 603.6 233 984.4 |BH154-05R 186.2 5 057 583.4 234 096.5
C104-1 185.2 5 057 553.7 234 075.8 | D15-01L 187.8 5 057 505.1 234 080.4
C104-2 189.8 5 057 566.9 234 096.5 | D15-02R 185.7 5 057 539.0 234 080.2
C104-3 185.9 5 057 579.7 234 105.3 -NOTES-
C105-1 185.8 5 057 624.7 233 956.0 Te————

1) The boundaries between soil strata have been established
€105-2 185.3 5 057 605.5 234 003.2 only al Borehole locations. Between Boreholes the boundaries
€105-3 185.8 5 057 589.5 234 042.3 are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface

detoils and features are for conceptual illustration.
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MMISTRY OF TRAMSPORTATION, ONTARG
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SCALE 1:800

CONT No
GWP No 5294-08-00

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 SBL~-LT TOE
(STA 214940 — 22+135)

BOREHOLE LOCATIONS AND SOIL_STRATA

SHEET

2N\ MMM GRoUP

THURBER ENGINEERING LTD.

C105—1 BH16—-06L }D16—O4L BH16—-10L D16-06L BH16—14L
I - - —--'"""/—195 KEYPLAN
_ e \PROPOSED oo LEGEND
/ HIGHWAY 69 SBL ¢ 3 Borehole
'¢' Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
v —— = = CONE | Blows /0.3m (80 Cone, 475J/blow)
PH Pressure, Hydraulic
¥ Water Level
Head Artesian Water
T Piezometer
188 _ 90% Rock Quality Designation (RQD)
A/R Auger Refusal
WAT
i NO ELEVATION NORTHING EASTING
e ::/ PEAT BH16-06L | 1845 5 057 6422 | 233 9505
= I e Very Soft to Soft BH16-07 185.1 5 057 668.9 | 233 9445
- N BH16-08R 189.0 5 057 699.7 | 233 941.0
184- 4 LSy 184 BH16-09 183.7 5 057 705.6 | 233 910.6
BH16-10L 182.5 5 057 713.5 233 882.4
,4 IANMANNNANN : R P IR A AT e BH16—11 183.6 5 057 742.3 233 876.6
427 i o AN A AN AN AN ORIGINAL GROUND BH16-12R | 193.9 5 057 773.0 | 233 8730
EakeRy ] 2 TEY }/ 7 NY 69 SBL LEFT TOF BH16-13 190.4 5 057 779.0 | 233 8426
[ENEN 3 N AAY ; g 4 BH16—14L 188.3 5 057 777.4 233 B826.2
_ “::, 5 ~ V. X 180 D16—-03R 191.9 5 057 658.9 233 970.5
. / XN 1 % % D16-04L 182.9 5 057 674.7 | 233 914.0
’ A _
SOME CLAY £ 1Y CLAYIVY 4 % o D16-05R 191.3 5 057 737.7 233 908.5
AV ?RAC[ T0 SANDY. 1 “¥10 ,‘/ % D16-06L 182.3 5 057 747.5 233 B45.5
Very Loose 1] TRACE RAVEL/]'M” Ao 17 &, D16—07R 195.8 5 057 795.2 233 845.5
//v e f+G VA A C105-1 185.8 5 057 624.7 | 233 956.0
“NVery Soft to Firmi V[ y
== / V ’ Ak £ /
e | o e o : 176 -NOTES-
GRAVELLY SAND :.'}':",é» g g J/ g g 4 T 1) The boundaries between soil sirata have been established
TRACE TO SOME SILT, TRACE CLAY & w\,§§’é 4 N enl 5 only al Borehole locations. Between Boreholes the boundaries
Very Loose to Dense R YV o 9 ¥ .{é{\{' are assumed from geological evidence.
IS ; 0 A AAAAESS
v \\{\\\'a\..' 1 44{'<fi<. AN 2) This drawing is for subsurface information only. Surface
"/,;?4“,)\ v _\?(\{f/\/f-"" \. PROBABLE BEDROCK details and features are for conceplual illustration.
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SCALE 1:800

BH16-11

BH16-13

BH16-07 Bri16-09 . ® KEYPLAN
HIGHWAY 69 SBL\ LEGEND
s . = — "' Borehole
$’ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
/ CONE Blows /0.3m (60" Cone, 475J/blow)
/ 3 3 PH Pressure, Hydraulic
192 - - _ Q“OFESSI b4 Water Level
‘9 & Head Artesian Water
89 == % : T Piezometer
/ . 5 90% Rock Quality Designation (RQD)
” R. ANDERSON FA i A/R Auger Refusal
. 2
188 - 188 NO ELEVATION NORTHING EASTING
BH16-06L 184.5 5 057 642.2 233 952.5
— /’//,/_,/\,\. BH16-07 185.1 5 057 668.9 233 944.5
¢ BH16—-0BR 189.0 5 057 699.7 233 941.0
BEDROCK BH16-09 183.7 5 057 705.6 | 233 910.6
BH16—10L 182.5 5 057 713.5 233 882.4
T 184 BH16-11 183.6 5 057 742.3 233 B76.6
SAND & SILT BH16—12R 193.9 5 057 773.0 233 873.0
" " Compact BH16-13 190.4 5 057 779.0 | 233 842.6
3 BH16—14L 188.3 5 057 777.4 233 826.2
SOME CLAY, SOME SILT, TRACE GRAVEL 22 SILTY SAND o855 A ey
Loose fo Compact 8 [[ L SOME CLAY D16—04L 182.9 5 057 674.7 233 914.0
P J«fé Loose fo Very Loose D16-05R 191.3 5 057 737.7 233 908.5
18 ) - i L ;{-_ ry 180 D16-06L 182.3 5 057 747.5 233 8455
7 {'7/‘( 9% / f/ A 0 /{{; D16-07R 195.8 5 057 795.2 233 845.5
SILTY CLAY X ",4-\ / / 097 9951 0 /f/{? C105-1 185.8 5 057 624.7 233 956.0
TRACE TO SOME SAND "\"X7/_,< AN A ' ‘{‘}
Very Soft fo Firm RS 45%77 K -NOTES-
\,\\ ,’\f" 1) The boundaries between soil strata have been established
PROBABLE BEDROCK / MR 1\4 176 only ot Borehole locations. Between Boreholes the boundaries
176 ﬁ are assumed from geological evidence.

\ SAND & SILT
SOME CLAY, TRACE GRAVEL

PROFILE ALONG ¢ HIGHWAY 69 SBL 2
0 32 48m H 1:800 g
! ) | Y ® ["DATE | BY DESCRIPTION
: : 8 o Vi o

~ DIMENSIONS ARE IN METRES
/> UNLESS  OTHERWISE SHOWN

METRIC

AND/OR MILLIMETRES

CONT No
GWP No 5294-08-00

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 SBL—¢ SHEET

(STA 21+940 — 22+135)
BOREHOLE LOCATIONS AND SOIL_STRATA

'A\\\ MMM GROUP

THURBER ENGINEERING LTD.

2) This drawing is for subsurface information only. Surface
details and features are for conceptual illustration.
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MINSTIY OF TRANSPORTATION, OMTARMO.

. METRIC

"'?3% DIMENSIONS ARE IN METRES

AND/OR MILLIMETRES

CONT No
GWP No 5294-08-00

UNLESS OTHERWISE SHOWN

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 SBL-RT TOE

(STA 21+940 — 22+135)
BOREHOLE_LOCATIONS AND SOIL_STRATA

SHEET

'A\\\ MMM GROUP

THURBER ENGINEERING LTD.

2 D1 6 03R|.7>\\\

7”;&""'—“—4"4;‘\—\\‘!-\—”7\— ——
SN

D16-03R
}

SCALE 1:800

BH16—-08R D16—-05R

Ps,

BH16-12R
2 3

D16-07R

200

196———

/ HIGHWAY 69 SBL ¢
_/

PROPOSED GRADE

ORGANICS

-/

\ORIGINAL GROUND

HWY 69 SBL RIGHT TOE

200

PROBABLE BEDROCK =t

i SAND & SILT
e,

L X b
NRTR /LQJ UL SOME CLAY
" Loose to Compact )
o 50 100

184

PROFILE ALONG RIGHT TOE HIGHWAY 69 SBL

48m

l i
I ] .|

0 4 8 12m

H 1:800

V 1:200

LEGEND
’ Borehole
¢' Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
¥ Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
BH16-06L 184.5 5 057 642.2 233 952.5
BH16-07 185.1 5 057 668.9 233 944.5
BH16-08R 189.0 5 057 699.7 233 941.0
BH16-09 183.7 5 057 705.6 233 910.6
BH16—10L 182.5 5 057 713.5 233 882.4
BH16—11 183.6 5 057 742.3 233 876.6
BH16-12R 193.9 5 057 773.0 233 873.0
BH16-13 190.4 5 057 779.0 233 842.6
BH16—14L 188.3 5 057 777.4 233 826.2
D16—03R 191.9 5 057 658.9 233 970.5
D16-04L 182.9 5 057 674.7 233 914.0
D16—05R 191.3 5 057 7377 233 908.5
D16-06L 182.3 5 057 747.5 233 845.5
D16—07R 195.8 5 057 795.2 233 B845.5
C105-3 185.8 5 057 589.5 234 042.3

-NOTES-
1) The boundaries between soil strata have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface
details and features are for conceptual illustration.
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Swamp Crossings and High Fill Embankments
Highway 69 - Naiscoot Lake to North Project Limit

Appendix C

Highway 69 SBL
Sta. 22+350 to 22+410 Township of Harrison

Boreholes 17-01 to 17-07
DCPTs D17-01L to D17-03L

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings
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ONTMT4S 6121.GPJ

Ministry of
Transportalion

Onlario

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No BH17-01 10F1 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Station 22+351 C/L, SBL ORIGINATED BY w8
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY AN
DATUM _Geodetic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o 4 |RESISTANCE PLOT = [ e o N [ —
= ‘2 [S] uMm MOISTURE wr| EE &
5 o || @ 20 40 60 80 100 CONTENT z 0
28| w ] 22| z ; : a . . wp w we| @2 | craiNsize
ELEV DESCRIPTION & al|l o 2 25 g SHEAR STRENGTH kPa DISTRIBUTION
DEPTH s 2| r 513 3 < [0 UNCONFINED + FIELD VANE M (%)
= Z|[ZC| © |e QUICKTRIAXAL X LABVANE WATER CONTENT (%)
203 5 Ground Surface w 20 40 60 B8O 100 20 40 60 kN/m3 [GR sA sI CL
00|  ORGANICS: (200mm) — P
02 BEDROCK AT 0.2m
20
+ 3 X 3. Numbers refer to 15$5
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ONTMT4S 6121.GPJ

Sensilivity

Ministry of
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No BH17-02R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Slation 22+363.5 O/S 6.3R, SBL ORIGINATED BY w8
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavalion COMPILED BY AN
DATUM _Geodetic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES w
E » z RESISTANCE PLOT{ PLASTIC :&?;:"E uauo [ 'i REMARKS
= w|=Z| @ 20 40 60 80 100 [T o M 5O &
9|e w|z2| z 0 wp w w| 58 | cransize
ELEV Tld| g | 2[28| & [SHEARSTRENGTHKPa R S BIETRIELTION
DEPTH DESCRIPTION E 2| ¢ >(28 '§' O UNCONFINED + FIELD VANE Y %)
sl 2 Z[Z©°| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
203.9 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR SA sI cL
B8] “\ OReGANICS: (26mm) v
BEDROCK AT 0.025m
+3 x3. Numbers refer to 1535
. > (%) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transportation
Ontario . .
THURBER
RECORD OF BOREHOLE No BH17-03 10F1 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Stalion 22+376 C/L, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavalion COMPILED BY AN
DATUM _Geodetic DATE 2008.10.05 - 2008,10.05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 EJ RES|STANCE PLOT pLreTic NATURAL ourd = REMARKS
2] MOISTURE T
= wl|22| 9 20 40 60 80 100 | o | EB® 8
9| wl=2] z 1 wp w we| 34 | cransize
ELEV 4y w 2|28| & [SHEAR STRENGTHkPa P e N BISTRIBUTION
DEPTH DESCRIPTION <|3| £ | 5|38| £ |o uncowrneD  + FIELDVANE y )
1= z|£C| @ |® quckTRIAXAL x LaBVANE [ WATER CONTENT (%)
202.6 Ground Surface W 20 40 60 80 100 20 40 60 kN/m 3 [GR SA SI CL
B8] “\ oreaNICS: (25mm) Ve
BEDROCK AT 0.025m
20
+3‘ 3, Numbers refer to 15¢5

Sensitivity 10

(%) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transportation
Onlario THURBER
RECORD OF BOREHOLE No BH17-04L 10F1 METRIC
GWP#__ 5204-08-00 LOCATION Harrison Twp., Station 22+388.6 /S 7.9L, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w o [BENAMIC CONE SENETRATION
weg,l| = pusTe ML | b REMARKS
= |22 3 20 40 60 80 100 [T comar M| 5O &
218 w L E E| Z A . A 4 : wp w we| 24 | GRANSIZE
ELEV DESCRIPTION & g o 2|22 S SHEAR STRENGTH kPa " DISTRIBUTION
DEPTH 2|3 r 5[338| < |o UNCONFINED  + FIELD VANE y %)
A z|EC| © |e@ QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
2009|  Ground Surface w 20 40 60 B0 100 20 40 60 kN/m3 [GR SA SI CL
00 PEAT, some sand m
Firm kAA] 459
-y 5
Brown = ! 58
200.3 Wet [AA]
0.6 (E00mm)
END OF BOREHOLE (SAMPLER
BOUNCING) AT 0,6m ON PROBABLE
BEDROCK.
BOREHOLE DRY UPON
COMPLETION OF DRILLING
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION.
20
+3. 3. Numbers refer to 15¢5

Sensilivity 10

(%) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH17-05 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 22+401 C/L, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY AN
DATUM _Geodetic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR
SOIL PROFILE SAMPLES | o | u [RESiMiGR Sr EIRATION
[T = PLASTIC :SLUTE:LE vaup | 'J_: REMARKS
5 " § 2| 8 20 40 60 80 100 LT ovten MMT| 5O &
2| & el1zE| =z il wp w we| 58 | cransiz
ELEV o lg w J12a6 O |SHEAR STRENGTH kPa
DESCRIPTION =2 & 2|28 E ——— DISTRIBUTION
DEPTH HE & >138| < |o UNconFiNeD + FIELD VANE Y %)
2= Z|[EZC| © |® QUICKTRIAXAL x LABVANE WATER CONTENT (%)
2032 Ground Surface w 20 40 60 80 100 20 40 60 kNnim3 [GR sA sI oL
8.8 ORGANICS: (25mm)
BEDROCK AT 0.025m
+ 3 3. Numbers refer to 1535
' > (%) STRAIN AT FAILURE

Sensitivity
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ONTMT4S 6121.GPJ

Minislry of
Transportation

Onlario

Sensitivity

THURBER
RECORD OF BOREHOLE No BH17-06R 10F1 METRIC
GWP#___ 5294-08-00 LOCATION Harrison Twp., Stalion 22+406 O/S 7 6R, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY AN
DATUM _Geodstic DATE 2008 10.05 - 2008.10.05 CHECKED BY RPR
SOIL PROFILE SAMPLES [, | w [RESeTANGE BLOT IO
[T Z(' pasTic  NATURAL L1QuID ':‘: REMARKS
MOISTURE
= n|22] 8 20 40 60 80 100 [ Comewr 7| 58 &
9l w2l 2 e — wp w we| 58 | cransize
ELEV g & J|l25| © |SHEAR STRENGTH kPa
DESCRIPTION s £ =28 E ————i DISTRIBUTION
DEPTH z(3 [ >[38| = [o unconrineD + FIELD VANE Y %)
£l = z[g©| @ |e quckTRiAXiAL X LABVANE | WATER CONTENT (%)
2032 Ground Surface w 20 40 60 80 100 20 40 60 kN/m 3 |GR SA sI CL
88 ORGANICS: (50mm) G
BEDROCK AT 0.05m.
3 3. Numbers refer lo Y
X ‘5*1%5 (%) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH17-07 10F1 METRIC
GWP#_ 5294-08-00 LOCATION Harrison Twp., Station 22+411 C/L, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY AN
DATUM _Geodelic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR
DYNAMIC GONE PENETRATION
W g, x PLASTIC uauip ':E REMARKS
= |22 3 20 40 60 80 100 |™T Ger | £EO 8
215 . el=g| z : 4 1 L 1 wp w wo| 28 [ crawsize
ELEV o la 2125 @ |SHEAR STRENGTH kPa
DESCRIPTION c|l2| &1 2|38 & ! DISTRIBUTION
DEPTH 3|3 ¢ S|38| £ |o UNCONFINED  + FIELD VANE y %)
el = Z|E©| @ |® QUOCKTRAXIAL X LABVANE | WATER CONTENT (%)
2032|  Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI CL
BB\ ORGANICS: (50mm) Ve
BEDROCK AT 0.05m.
3 3. Numbers refer to 2
+ " Sensitivity 15%5 (%) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No D17-01L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 22+363.5 O/S 6.3L, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penelration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2009.10.05 - 2009.10.05 CHECKED BY RPR
SOIL PROFILE SAMPLES 5 '-'21-’ EEE?SR#E;N%CEJNPESENETRAHON ppeme | NATURAL o = REMARKS
= o |52 3 20 4 60 80 w0 W Qe | ES &
al& LIZE]| z ; > ' : ' wp w wo | S & | cransize
ELEV ol o w 31238 O |SHEAR STRENGTH kPa
DESCRIPTION Els| % |28 E —— DISTRIBUTION
DEPTH = s >|138| < |© UNCONFINED + FIELD VANE ” %)
sl = Z|[E£©°| © |e® QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
203.1 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00|  BEDROCK AT SURFACE.
20
+ 3 % 3. Numbers refer io 15_¢_5
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ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No D17-02R 10F1 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Station 22+388.5 O/S 7.9R, SBL ORIGINATED BY WB
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetralion Test (DCPT) COMPILED BY AN
DATUM _Geodelic DATE 2009.10.05 - 2009.10.05 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  [OYNAMIC GONE EENETRATION
E @» = PLASTIC :&?Tm; vauo [ 5‘: REMARKS
5| & p |38 & [ 2 % e ® w0 [T e M) 2O
2lE o £l =z wp w w g | crANSIZE
ELEV a 49| w | 32|25| & [sHEARSTRENGTHkPa
DESCRIPTION == 2|z8| E ——— DISTRIBUTION
DEPTH 3|3 b 5[38| < |© UNCONFINED — + FIELD VANE Y %)
H z|[&©| © |e® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
201.8 Ground Surface w 20 40 60 80 100 20 40 60 kN/m?2 [GR sA sI CL
0.0
201.4
04 BEDROCK AT 0.4m.
3 3. Numbers refer to 2
RARRORE ‘5$5 (%) STRAIN AT FAILURE

Sensitivity
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ONTMT4S 6121.GPJ

Sensitivity 10

Ministry of
Transporialion
Ontario THURBER
RECORD OF BOREHOLE No D17-03L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Stalion 22+406 O/S 7.6L, SBL ORIGINATED BY _wWB
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2009.10.05 - 2009.10.05 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  [BYNAMIC CONE PENETRATION
W = puasme  MATURAL o £ | Remarks
MOISTURE [
5 w g: 5| 8 20 40 6 80 100 | cowar M7 58 &
2| & S1Z2E| 2 ——t— wp w we| S8 | cramsize
ELEV |z & J|lea| © |SHEAR STRENGTH kPa
= DESCRIPTION Els| & 2|28 E ——— DISTRIBUTION
DEPTH 2|3 P 5|3 8| < |O© UNCONFINED  + FIELD VANE Y %)
= e z|[Z°| @ |e QuicKTRAXAL x LaBVANE | WATER CONTENT (%)
2031 Ground Surface w 20 40 60 80 100 20 40 60 kN/m 3 |[GR SA sI CL
0.0 nm
02 BEDROCK AT 0.2m -
3 3. Numbers refer to 2
TUXT 1595 (o) STRAIN AT FAILURE




MINSTRY OF TRANSPORTATION, ONTARIO

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

.,

7-01L

by

XL 1'$'D1

=T ~

17-02R ¢ 017;02R-$— N
l/

Lo
S

4
A
\
et

SCALE 1:800
D17-01L BH17—-04L D17-03L
@ Ay

208 208
PROPOSED GRADE
/HIGHWAY 69 SBL ¢

204 E—
BEDOEK ORIGINAL GROUND
S HWY 69 SBL LEFT TOE
PROBABLE BEDROCK P X
200 - 200
196—— 196

PROFILE ALONG LEFT TOE HIGHWAY 69 SBL
0 16 32

48m H 1:800

] | il |

f - =
0 4 8 12m vV 1:200

CONT No
GWP No 5294-08-00

HIGHWAY 69 FOUR-LANING
HARRISON HWY 69 SBL-LT TOE SHEET

(STA 224350 — 22+410)
BOREHOLE LOCATIONS AND SOIL_STRATA

AN\ mmm GrouP

THURBER ENGINEERING LTD.

LEGEND
"' Borehole
'$' Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
4 Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
BH17-01 203.5 5 057 944.1 233 689.8
BH17-02R 203.9 5 057 957.6 233 686.0
BH17-03 202.6 5 057 962.5 233 672.9
BH17-04L 200.9 5 057 966.3 233 658.6
BH17-05 203.2 5 057 980.8 233 655.9
BH17-06R 203.2 5 057 989.7 233 658.1
BH17-07 203.2 5 057 988.2 233 649.1
D17-01L 203.1 5 057 949.0 233 676.7
D17-02R 201.8 5 057 977.0 233 670.2
D17-03L 203.1 5 057 979.3 233 646.9

-NOTES-
1) The boundaries between soil strata have been established
only ot Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence,

2) This drawing is for subsurface information only. Surfoce
details and features are for conceptual illustration,
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DRAWN MFA |CHK PKC |SITE STRUCT [OWG

FILENAME: H:\Drafting\19\5161\21\ted6121—Plan&Profiles(LT).dwg

PLOTDATE: Dec 14, 2012 — 4:34pm



. ONTARO

NIETRY OF

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

CONT No
GWP No 5294-08-00

UNLESS OTHERWISE SHOWN

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 SBL-¢ SHEET

(STA 224350 — 22+410)
BOREHOLE LOCATIONS AND SOIL STRATA

'A\\\ MMM GROUP

" BH

17-07;

THURBER ENGINEERING LTD.

SCALE 1:800

BH17-07

BH17-01 BH17-03 BH17-05
L 3 L 3 * &

KEYPLAN
LEGEND
" Borehole
'Q Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
¥ Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING

BH17-01 203.5 057 944.1 233 689.8

BH17-02R 203.9 057 957.6 233 686.0

BH17-03 202.6 057 962.5 233 6729

BH17-04L 200.9 057 966.3 233 658.6

208
ORIGINAL GROUN[-
ORGANICS
4 - —
PROPOSED GRADE \\ :
HIGHWAY 69 SBL BEDROCK N
200— 200

PROFILE ALONG ¢ HIGHWAY 69 SBL

16 32 48m H 1:800
! |

Il 1
]

4 8 12m Vv 1:200

o g O

BH17-05 203.2 057 980.8 233 655.9

BH17-07 203.2 057 988.2 233 649.1

D17-01L 203.1 057 948.0 233 676.7

D17-02R 201.8 057 977.0 233 670.2

5
5
5
5
5
BH17-06R 203.2 5 057 989.7 233 658.1
5
5
5
5

D17-03L 2031 057 979.3 233 646.9

-NOTES-
1) The boundories between sail slrala have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface
details and features are for conceptual illustration.

GEOCRES No. 41H-99
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DATE
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SICN RPR |CHK AEG [CODE LOAD |DATE DEC. 2012

DRAWN _MFA |CHK PKC |SITE [STRUCT ___ [owa

~Plan&Profiles(CL).dwg

:\Drafting\ 19\5161\21\ted6121

PLOTDATE: Dec 17, 2012 — B:25am

FILENAME: H
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MNISTRY OF

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

BH17 01

-

&

BH17-02R

SCALE 1:800

208

_ORIGINAL GROUND
HWY 69 SBL RIGHT TOE

PROPOSED GRADE
HIGHWAY 69 SBL ¢

200—————

D17-02R
;_

BH17-06R

PY

208

ORGANICS _

BEDROCK <7274

—200

PROFILE ALONG RIGHT TOE HIGHWAY 69 SBL

48m H 1:800

il
|

_

0

4

12m Vv 1:200

"%

CONT No
GWP No 5294-03-00

HARRISON HWY 69 SBL-RT TOE
(STA 22+350 — 22+410)

BOREHOLE LOCATIONS AND SOQIL_STRATA

HIGHWAY 69 FOUR—LANING | SHEET

AN\ MMM GRouP

THURBER ENGINEERING LTD.

LEGEND
"’ Borehole
'$' Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
¥ Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
BH17-01 203.5 5 057 9441 233 689.8
BH17-02R 203.9 5 057 957.6 233 686.0
BH17-03 202.6 5 057 962.5 233 672.9
BH17-04L 200.9 5 057 966.3 233 658.6
BH17-05 203.2 5 057 980.8 233 655.9
BH17-06R 203.2 5 057 989.7 233 658.1
BH17-07 203.2 5 057 988.2 233 649.1
D17-01L 203.1 5 057 949.0 233 676.7
D17-02R 201.8 5 057 977.0 233 670.2
D17-03L 203.1 5 057 979.3 233 646.9

-NOTES-

are assumed from geological evidence.

1) The boundaries belween soil slrata have been established
only al Borehole locations. Between Boreholes the boundaries

2) This drawing is for subsurface information only. Surface
details and features are for conceptual illustration.
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Swamp Crossings and High Fill Embankments
Highway 69 - Naiscoot Lake to North Project Limit

Appendix D

Highway 69 SBL
Sta. 22+475 to 22+565 Township of Harrison

Boreholes 18-01 to 18-09
DCPTs D18-01R to D18-04LL

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings
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ONTMT4S 6121.GPJ

Sensilivity

Minisiry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH18-01 10F1 METRIC
GWP# _ 5294-08-00 LOCATION Harrison Twp., Station 22+476 C/L, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [ CONE PENETRATION
} b4 { pasic  NATURAL uQuip = REMARKS
22 MOISTURE [E
= olsZ| 3 20 40 60 8 100 "™ comme | 5O &
S|« glzg] = B e wp w we| 58 [ cransize
ol m w 31256 O |SHEAR STRENGTH kPa
ELEY DESCRIPTION |2 & 2|1z8| & ——— DISTRIBUTION
DEPTH AR S5|38| £ |o UNCONFINED  + FIELD VANE Y )
=l = Z[€©| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
2012 Ground Surface w 20 40 60 B8O 100 20 40 60 kNim3 |GR SA SI CL
BB “\ orcaNICS: (25mm) AT -
SAND, trace organics 1 S8 2 201 o
Very Loose
2005  Brown
07 Moist 7 ©
END OF BOREHOLE AT 0.7m UPON £50
AUGER REFUSAL ON PROBABLE
BEDROCK
BOREHOLE DRY UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION
3 3.  Numbers refer to by
+ : ‘5$5 (%) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Minisiry of
Transportalion

Ontario THURBER
RECORD OF BOREHOLE No BH18-02L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp.. Station 22+488.5 O/S 11.3L, SBL ORIGINATED BY _wB
HWY _ 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodelic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o |RESISTANGE PLOT . | | ————
I'.l_.l w -4 PLASTIC MOISTURE LouID — T
= A EEIR: 20 40 60 80 100 UMIT oNTENT w5 © &
Sy wisgzl = ' — — wp w we| ¥ | cransize
ELEV & @ E ‘_(1 % a 8 SHEAR STRENGTH kPa —_— e DISTRIBUTION
DEPTH DESCRIPTION $3| | 5[38| £ |0 UNCONFINED  + FIELD VANE y )
3 Z|E°| L |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
201.2 Ground Surface w 20 40 60 BO 100 20 40 60 kNm3 [GR sA sI cL
0.0 PEAT, fibrous ww
Very Soft to Firm et 201
L_A_AJ
Dark Brown o v ss 0 °
2008  Wel Al
06 SAND, some silt, trace clay, trace .
gravel
Loose
2|ss| 8 o
Brown 1.8 11
Wet 200 (SIHCL)
199.6
1.6 END OF BOREHOLE AT 1.6m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK
WATER AT SURFACE UPON
COMPLETION OF DRILLING,
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION
+3 x 3. Numbers refer to 1535
#K ' (%) STRAIN AT FAILURE

Sensitivity
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ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH18-03 10F1 METRIC
GWP#___ 5294.08-00 LOCATION Harrison Twp., Station 22+501 C/L, SBL ORIGINATED BY WwB
HWY 69 BOREHOLE TYPE _ Visual Assessmenl and Manual Excavation COMPILED BY AN
DATUM _Geodelic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w [RESISTANGE PLOT = . I Rewarxs
[CRY) 3 PLASTIC  yioisTURE Ua:Ir? [ &
= n|l<3| @ 20 40 60 80 100 LMIT ConTeNT zZ0
Sle wl=g| z e we w wo| 58 [ cramnsize
o lm w 20126 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION = o zlz¢2el| g —_— DISTRIBUTION
DEPTH Z = = 5128 < | o unconFineD + FIELD VANE Y %)
=< Z|Z°| @ |@ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
203.2 Ground Surface w 20 40 60 80O 100 20 40 60 kN/m3 [GR SA sI CL
BB\ ORGANICS: (25mm) P4
BEDROCK AT 0.025m.
3 3. Numbers refer to 2
T ‘5‘35 (%) STRAIN AT FAILURE

Sensitivity
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ONTMT4S 6121.GPJ

Sensitivity

Ministry of
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No BH18-04R 10F1 METRIC
GWP#_ 5294-08-00 LOCATION Harrison Twp.. Station 22+513.5 O/S 7.7R. SBL ORIGINATED BY _WB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w R EE R A
w P4 { pasTic  NATURAL Liquip = REMARKS
=2 O umMr MOISTURE wr| ES &
5] e @ 55 b7 20 40 60 80 100 CONTENT §9
el I w El z wp w Wi $ | GRAINSIZE
ELEV o |qp| A J|2a O |SHEAR STRENGTH kPa
DESCRIPTION ElE| 8| 2132 & e DISTRIBUTION
DEPTH <3 P 5[38]| < |o unconFineD + FIELD VANE Y %)
=z Z[g©| @ |e QUOKTRIAXIAL X LaBVANE [ WATER CONTENT (%)
2050 Ground Surface w 20 40 60 80 100 20 40 60 knim3 [GR SA SI CL
00l oRGANICS: (125mm) == 205
01 i
SAND, trace silt 1] 88| 4 °
204 4 Very Loose
06 Brown
Moist /
END OF BOREHOLE (SAMPLER
BOUNCING) AT 0.6m ON PROBABLE
BEDROCK.
BOREHOLE DRY UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION
3 Numbers refer to 2
X ‘5$5 (%) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH18-05 10F1 METRIC
GWP#  5294-08-00 LOCATION Harmison Twp., Station 22+526 C/L, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavalion COMPILED BY AN
DATUM _Geodetic DATE 2008.10.04 - 2008.10.04 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT . C | Remarks
w w e PLASTIC MOISTURE LIQUID — T
5 o |22| 9 20 40 60 80 100 | commn M| 3O &
S| =gl z 1 wp w we| 58 | cramnsize
ELEV (8| w| 2|25| © |SHEARSTRENGTH kPa
DESCRIPTION Els| & 2|28 E ———— DISTRIBUTION
DEPTH 2|3 P >]138| £ |© UNCONFINED + FIELD VANE Y %)
A z|[E°| © |e QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
204.5 Ground Surface w 20 40 60 80 100 20 40 60 kn/m3 |GR SA sI CL
001 ORGANICS: (100mm) -
BEDROCK AT 0.1m.
+3 x3. Numbers refer to 1535
: 5> (%) STRAIN AT FAILURE

Sensilivity
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ONTMT4S 6121.GPJ

Minislry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH18-06L 10F1 METRIC
GWP#__ 5204-08-00 LOCATION Harrison Twp., Station 22+538.5 OIS 8 4L, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavalion COMPILED BY AN
DATUM _Geodstic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR
SOIL PROFILE SAMPLES | w o [BENAMIC SONE FENETRATION . REMARKS
W 6 PLASTIC  \ORE uauo | =
= o 28| @ 20 40 60 80 100 | comer M| SO &
Sy wlzg| z T e B we w wi| 2 ¥ | cramsizE
ELEV el & 3 25 f._> SHEAR STRENGTH kPa A DISTRIBUTION
DEPTH DESCRIPTION S|3| F| 5[33] £ [o unconrmep  + FiELDvANE y %)
i z|&C| @ |@ QUOCKTRIAXAL x LABVANE | WATER CONTENT (%)
204.3 Ground Surface w 20 40 60 80 100 20 40 60 knim3 [GR sA sI cL
BH “\ orGANICS: (25mm) Vi
BEDROCK AT 0.025m.
20
+3 3. Numbers refer to 15_¢5

Sensilivity 10

(%) STRAIN AT FAILURE
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Ministry of [
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No BH18-07 10F 1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 22+551 C/L, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.05 - 2008.10.05 CHECKED BY ___RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
g | 3§ [ResiSTANCEPLOT — psme | NATURAL = REMARKS
- 2z 9 LM MOISTURE wr| E 5 &
w o @D 20 40 60 80 100 CONTENT =z 9O
ol s L1z2E| z e e e wp w we| 5% [ cramnsize
ELEV TlE| & | 2[25| & |SHEARSTRENGTHkKPa P Y DISTRIBUTION
DEPTH DESCRIPTION = 2| = 5[38| £ |o UNCONFINED  + FIELD VANE Y %)
£l Z[E£°| @ |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
203.7|  Ground Surface \vall s 20 40 60 60 100 20 40 60 kNm 3 |GR sA sI cL
00| pEAT: AN B
Very Sofl o 1 ss 0 76
Brown o
Wet =
)
202.9 Al 263

o8 END OF BOREHOLE AT 0.8m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.

WATER LEVEL AT SURFACE UPON
COMPLETION OF DRILLING
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION.

3 3. Numbers refer to 2
X Sensitivity ‘5‘35 (%) STRAIN AT FAILURE



1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH18-08R 10F 1 METRIC
GWP#__ 5204-08-00 LOCATION Harrison Twp., Slation 22+556 O/S 8.5R, SBL ORIGINATED BY w8
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ H RESISTANCE PLOT
NATURAL REMARKS
E w s & PLASTIC  yoisTuRe L'S:‘ﬁ = ':E
= o |<E| & 20 40 60 80 100 UMIT - comtent 50 &
Qe wlz2l = T e wp w wo| 58 | cramsize
o |m w 212585 O |SHEAR STRENGTH kPa
B DESCRIPTION = = | Z [ —_———— DISTRIBUTION
DEPTH g 2| >3 3 < [ © UNCONFINED + FIELD VANE Y (%)
I3 Z|EC| @ |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
204.0 Ground Surface w 20 40 60 80 100 20 40 60 kim3 [GR sA sI cL
00 204 =
PEAT, trace sand LoAZA] 1 ss 51/ z ‘:«:
203.7 Brown =
D3 Wet ra4c
END OF BOREHOLE AT 0.3m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
WATER LEVEL AT 0.2m UPON
COMPLETION OF DRILLING
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION,
3 3.  Numbers refer to 2
+2,x: 1585

Sensitivity 10

(%) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No BH18-09 10F 1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Slation 22+566 C/L, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
2 - MOISTURE - I
= n|22| & 20 40 60 80 100 [|™MT  commy M| 5O &
S ulz2g] = L L L ! L wp w we| 58 | crawsize
ELEV o lm| & 2125| © |SHEAR STRENGTH kPa
DESCRIPTION E S |2 = —_——— DISTRIBUTION
DEPTH < 2| £ >13 3 < | © UNCONFINED + FIELD VANE Y %)
=z Z (2O @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
204.1 Ground Surface w 20 40 60 80 100 20 40 60 kNim 3 [GR SA s1 CL
0.0
PEAT =
kA 204 27
Soft I 4 | ss | 4
2036 Brown A
05 N\ et
END OF BOREHOLE AT 0.56m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK
BOREHOLE DRY UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION
+3 x3. Numbers refer to 15@_5
" Sensitivity - (%) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transporiation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No D18-01R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 22+488.5 O/S 11.3R, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodstic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | ¢ Y [ReSISTANCE PLOT = — | Remares
- £ S MOISTURE - I
= nl|<3| 8 20 40 60 80 100 [T comma T Z O &
=i L1ZE| z et wp w w | 58 | cransize
ELEV &S| w| 3]|]25| & [SHEARSTRENGTH kPa
L DESCRIPTION =S| & = |28 E —_—a—— DISTRIBUTION
DEPTH E = >138| £ |o unconFinED + FIELD VANE Y %)
£l = Z|[£°| © |e QuCKTRIAXIAL x LABVANE [ WATER CONTENT (%)
201.1 Ground Surface W 20 40 60 80 100 20 40 60 knim3 [GR sA sI cL
0.0
DCPT from surface 201
200 \
199.3 \\
18 END OF DCPT AT 1.8m UPON
REFUSAL ON PROBABLE
BEDROCK.
3 3. Numbers refer to 2
X ‘5*1%5 (%) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Sensitivily

‘5%5 (%) STRAIN AT FAILURE

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No D18-02L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 22+513.6 O/S 7.7L, SBL ORIGINATED BY _wWB
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetralion Test (DCPT) COMPILED BY AN
DATUM _Geodelic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS
w I { PLASTIC Liauip =
E2 O T MOISTURE LIMIT EZ
= w|<5| & 20 40 60 80 100 v CONTENT S0 &
Sle ul=g| 2 L1 wp w we| 38 [ cransize
o |4 w 3les O |SHEAR STRENGTH kPa
ELEV DESCRIPTION lg€l & | 228 B —o——— DISTRIBUTION
DEPTH 5|3 r (28 < | © UNCONFINED + FIELD VANE Y %)
i Z|E°| © [e QUOKTRIAXIAL X LABVANE | WATER CONTENT (%)
203.2 Ground Surface w 20 40 60 80 100 20 40 60 kN/m 3 [GR SA sI cL
00 DCPT from surface. \\
202.9 203
03 END OF DCPT AT 0.3m UPON
REFUSAL ON PROBABLE
BEDROCK.
+ 3 3. Numbers refer to 2




12112112

ONTMT4S 6121.GPJ

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No D18-03R 10F1 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Station 22+538.5 O/S 8.4R, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2008.10.05 - 2008,10.05 CHECKED BY RPR
SOIL PROFILE SAMPLES ” w EEQ?S%CN%%NPELSENETRATION NATURAL — REMARKS
LI'_J w 5 PLASTIC MOISTURE LKQuID = T
= w|<E| @ 20 40 60 80 100 |'"MT  comewr M| SO &
2| & LlzE| z v ! : ! ' wp w we| 58 | crawsize
ELEV & |lm| g J]125| © |[SHEAR STRENGTH kPa
== DESCRIPTION ls| & |28 E —_— DISTRIBUTION
DEPTH = fa >138| < |© UNCONFINED + FIELD VANE Y %)
== Z[Z©| @ |@ QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
204.0 Ground Surface w 20 40 60 680 100 20 40 60 km3 [GR SA sI cL
0.0 DCPT from surface. 204 l\
2035 D
0.5 END OF DCPT AT 0.5m UPON
REFUSAL ON PROBABLE
BEDROCK
3 3. Numbers refer to 2
+°%.x7: 1545

Sensitivity 10

(%) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontaric THURBER
RECORD OF BOREHOLE No D18-04L 1 0OF1 METRIC

GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 22+556 O/S 8.5L, SBL ORIGINATED BY wB

HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN

DATUM _Geodelic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR

SOIL PROFILE SAMPLES % ‘2’ [R)ngx‘sh#fN%(E)NPESENETRA“ON P, NATURAL v = REMARKS

= 52| g 0 40 60 80 100 | e wr| BEF &
[o] a 20 @ | L f I 1 N e
el ] E|l z wp w we| S& | cransize

ELEV a|d| % | 2|({25| & [SHEARSTRENGTH kPa . .

DESCRIPTION Els| & |28 E DISTRIBUTION
DEPTH A E [t 5|38 £ |© UNCONFINED + FIELD VANE Y %)

=z Z[€©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)

203.6 Ground Surface w 20 40 60 80 100 20 40 60 kNim3 [GR SA sI cL

0.0 DCPT from surface.
203.0
086 END OF DCPT AT 0.6m UPON
REFUSAL ON PROBABLE
BEDROCK.
+3_ % 3. Numbers refer to 1535
2 X1 > (%) STRAIN AT FAILURE

Sensitivity




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/13/12

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE D1

SAND

U.S.S. Sieve size, meshesfinch

Size of openings, inches

ZEHZI HiICI BPSO -1'0 an 1IG ‘HJ? 4 j 31'3'1.:2" E.II-'.' fl“ ||I.f2" 3'41|F4"ﬁ.'
100 o "W
90 ’/
80 / m
70 /
z
£ eo /
o
w
i /
i 50
[
z
4 %
Q 4 m /
wi
o
30
20 = m
10
0 1l
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ] MEDIUM] COARSE FINE COARSE | vopn e
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o BH18-02L 1.07 200.13
[
Date  December 2012 . l Prepd | MFA
GWP# 5294-08-00 THURBER Chkd _MRA




MINSTRY OF TRAMSPORTATION, ONTARIO

DlMENSlr\c{lNEIIS In? METRES CONT No
AND/OR MILUMETRES | GWP No 5294-08-00
UNLESS OTHERWISE SHOWN [~iGrwaY 69 FOUR-LANING | SHEET

HARRISON HWY 69 SBL-LT TOE

(STA 22+475 — 22+565)
BOREHOLE LOCATIONS AND SOIL STRATA

,A\\\ MMM GROUP

VSN 4 s 2 THURBER ENGINEERING LTD.

SCALE 1:800

LEGEND
*‘ Borehole
'$' Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
BH18-02L D18-02L BH18-06L D18-04L v Water Level
# 'e;' ‘ {} Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
208 — 208 RADE A/R Auger Refusal
PROPOSED G
/ HIGHWAY 69 SBL ¢ NO ELEVATION NORTHING EASTING
BH18-01 201.2 5 058 035.9 233 605.0
BH18-02L 201.2 5 058 037.4 233 588.2
ORGANICS BH18-03 203.2 5 058 054.2 233 588.0
204 i /— \ —j:ﬁa-v;_ 204 BH18-04R | 2050 5 058 068.6 | 233 585.1
* _eT — BH18-05 204.5 5 058 072.6 | 233 571.0
B e \_BEDROCK - . ORIGINAL GROUND BH18—06L |  204.3 5 058 076.1 | 233 556.3
50 100 "WY 69 SEL LEFT TOE BH18-07 203.7 5 058 090.9 | 233 554.0
4 BH18-08R 204.0 5 058 100.4 233 556.9
PEAT Sl ST BH18—-09 204.1 5 058 102.0 | 233 543.8
Soft to Firm ;\va 0 _{ D18-01R 201.1 5 058 052.7 233 604.8
200 g | B F{ _ 200 D18-02L 203.2 5 058 058.2 233 573.8
SAND f ’m{’\\ PROBABLE BEDROCK D18-03R 204.0 5 058 087.5 233 568.7
SOME SILT, TRACE CLAY, TRACE GRAVEL D18-04L 203.6 5 058 088.8 233 544.4
Loose
o6 _ os -NOTES-
v 1) The boundaries between sail slrata have been established

only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drowing is for subsurface information only. Surface
details and features are for conceptual illustration.

PROFILE ALONG LEFT TOE HIGHWAY 69 SBL GEOCRES No. _ 41H.99

4Bm H 1:800

0 4 8 12m Vv 1:200

DATE | BY DESCRIPTION

SIGN _RPR |CHK AEG JCODE _|LoAD [DATE DEC. 2012
DRAWN MFA |CHK PKC ‘SI!E [STRUCT JOWG

S[ REVISIONS

FILENAME: H:\Orofting\19\5161\21\ted6121-Plan&Profiles(LT).dwg

PLOTDATE: Dec 14, 2012 — 4:34pm



MMISTRY OF TRANSPORTATION, ONTARG

METRIC

SCALE 1:800

BH18-01 BH18-03 BH18-05 BH18-07 BH18-09
3 E 3 L 3 L 3 &

— —208

W—————— =

PROPOSED GRADE
HIGHWAY 69 SBL\

LRGN N 27 04
,,sf?( \/7\ e e G
- AN 3
75> \ BEDROCK ! \__PROBABLE BEDROCK

ORIGINAL GROUN - PEAT
: Very Soft to Soft
PROBABLE BEDROCK
- A= — = 200
e e SAND
TRACE ORGANICS
Very Loose

PROFILE ALONG @ HIGHWAY 69 SBL

16 32 48m H 1:800
i ) i—|
0 4 8 12m Vv 1:200

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No
GWP No 5294-08-00

HIGHWAY 69 FOUR—LANING ET
HARRISON HWY 69 SBL—¢ SHE
(STA 224475 — 22+565)

BOREHOLE {OCATIONS AND SOIL STRATA

2N\ MMM GrouP

THURBER ENGINEERING LTD.

LEGEND
" Borehole
'¢' Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
¥ Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
BH18-01 201.2 5 058 035.9 233 605.0
BH18-02L 201.2 5 058 037.4 233 588.2
BH18-03 203.2 5 058 054.2 233 588.0
BH18-04R 205.0 5 058 068.6 233 585.1
BH18-05 204.5 5 058 072.6 233 571.0
BH18-06L 204.3 5 058 076.1 233 556.3
BH18-07 203.7 5 058 080.9 233 554.0
BH18-08R 204.0 5 058 100.4 233 556.9
BH18-09 204.1 5 058 102.0 233 543.8
D18-01R 201.1 5 058 052.7 233 604.8
D18-02L 203.2 5 058 058.2 233 573.8
D18-03R 204.0 5 058 087.5 233 568.7
D18-04L 203.6 5 058 088.8 233 544.4

-NOTES-

1) The boundaries between soil strata have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface
details and features are for conceplual illustration.

GEOCRES No. 41H-99

REVISIONS

DATE

By DESCRIPTION

DESIGN RPR [CHK AEG |CDDE [LOAD [DATE DEC. 2012
DRAWN _MFA [CHK PKC [SITE [STRUCT [OWG

FILENAME: H:\Drofting\19\5161\21\ted6121—Plan&Profiles(CL).dwg

PLOTDATE: Dec 17, 2012 - 8:26am



MINISTRY OF TRANSPORTATION, ONTARO

DIMENST\OANSEIE Inxcl: METRES CONT No
AND/OR MiLLMETRES | GWP No 5294-08-00
UNLESS OTHERWSSE SHOWN [ ~icrway 65 FOUR—LANING | SHERT

HARRISON HWY 69 SBL—RT TOE

(STA 22+475 — 22+565)
BOREHOLE LOCATIONS AND SOIL_STRATA

ﬁ\ S o A DT B-0aL % g B RS SN NN NNV NN AN Y\ MMM GROUP

THURBER ENGINEERING LTD.

SCALE 1:800

LEGENTD
-‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (80" Cone, 475J/blow)
PH Pressure, Hydraulic
D18-01R BH18—-04R D18-03R BH18—-08R ¥ Water Level
—eb— “— -d;- "- Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
208- — —— 208 A/R Auger Refusal
PROPOSED GRADE NO ELEVATION NORTHING EASTING
HIGHWAY 69 SBL Q\ BH18-01 201.2 5 058 035.9 233 605.0
\ BH18-02L 201.2 5 058 037.4 | 233 588.2
T PEAT ; BH18-03 |  203.2 5 058 054.2 | 233 586.0
5% . x.—,\*‘__\\" 304 BHIB-04R | 2050 5 058 068.6 | 233 585.1
N, i
4 \I : e \ BH18-05 204.5 5 058 072.6 233 571.0
SAND e PROBABLE BEDROCK BH18—06L 204.3 5 058 076.1 233 556.3
TRACE SILT BH18-07 203.7 5 058 090.9 233 554.0
Very Loose BH18-08R 204.0 5 058 100.4 233 556.9
BH18-09 204.1 5 058 102.0 233 543.8
D18-01R 201.1 5 058 052.7 233 604.8
20 S — -200 D18-02L 203.2 5 058 058.2 233 573.8
_ D18-03R 204.0 5 058 087.5 233 568.7
ORIGINAL GROUND 507100 D1B-04L | 203.6 5 058 088.8 | 233 544.4
HWY 69 SBL RIGHT TOE
o - 196 -NOTES-
1) The boundaries between soil sirato have been established

only al Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface infermation only. Surfoce

P R O I__l LE ALO N G R ‘ G HT TO E H | G H WAY 6 9 S B L detoils and features are for conceptual illustration.

~Plan&Profiles(RT).dwg

48m H 1:800 GEOCRES No. 41H-99
' t <——|
0 4 8 12m VvV 1:200

REVISIONS

DATE [ BY DESCRIPTION
DESIGN RPR [CHK AEG [CODE [LoaD |DATE DEC. 2012

:\Drafting\ 19\5161\21\ted6121

PLOTDATE: Dec 17, 2012 — 8:19am

FILENAME: H:

DRAWN MFA [CHK PKC [SITE [STRUCT [OWG




Swamp Crossings and High Fill Embankments
Highway 69 - Naiscoot Lake to North Project Limit

Appendix E

Highway 69 SBL
Sta. 22+750 to 22+825

Boreholes 19-01 to 19-07
DCPTs D19-01R to D19-03R

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings



121112

ONTMT4S 6121,.GPJ

Ministry of
Transporiation
Ontario THURBER
RECORD OF BOREHOLE No BH19-01 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 22+751 C/L, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY AN
DATUM _Geodetic DATE 2008.10.04 - 2008.10.04 CHECKED BY RPR
SOIL PROFILE SAMPLES = ; gggiqurfN%%NPESENETRATION oasnc | NATURAL e - REMARKS
@ WOISTURE ~ I
E o |<Z| 3 20 40 60 8 100 [ coms M7 S5O &
Slel o | BIZE| 2 e wp w we| 58 | oransize
ELEV DESCRIPTIO el « Z|[£5| 8 [SHEARSTRENGTHKPa e e DISTRIBUTION
DEPTH R N S | >3 3 < [ © UNCONFINED + FIELD VANE M %)
=2 z|g©O| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
204.8 Ground Surface w 20 40 60 80 100 20 40 &0 kNim3 [GR SA sI cL
BE "\ oreanics: 25mm) /
BEDROCK AT 0.025m.
3 3. Numbers refer to 2
X 155 (o) STRAIN AT FAILURE

Sensitivity

10




1211112

ONTMT4S €121.GPJ

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transporiation
Ontario THURBER
RECORD OF BOREHOLE No BH18-02L 10F1 METRIC
GWP# __ 5284-08-00 LOCATION Harrison Twp., Station 22+763.5 O/S 7.8L, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavalion COMPILED BY AN
DATUM _Geodelic DATE 2009.10.04 - 2008.10.04 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [BENAMIC CONE PENETRATION —
w x PLASTIC LiQuio | REMARKS
2 o umm MOISTURE wr| EF &
I~ wnl|<8| @ 20 40 60 80 100 GONTENT R
S| wis2| z O ! wp w wi| 58 | cramsize
o |8 W 2les O |SHEAR STRENGTH kPa
ELEV DESCRIPTION El2] & 2lz2| E —o———— DISTRIBUTION
DEPTH E r >3 5 < | © UNCONFINED + FIELD VANE Y %)
=l = Z|[Z©C| © |e QUCKTRAXAL x LaBVANE | WATER CONTENT (%)
2043 Ground Surface w 20 40 60 80 100 20 40 60 k/m?3 |GR sA sI cL
B ORGANICS: (25mm) /S
BEDROCK AT 0.025m
20
+ 3 3. Numbers refer to 15$5




12111112

ONTMT4S 6121.GPJ

G Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH19-03 10F1 METRIC
GWP#  5204-08-00 LOCATION Harrison Twp., Station 22+776 C/L, SBL ORIGINATED BY _WB
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY AN
DATUM _Geodelic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w o [DYNAMIC CONE PENETRATION
W e pLasTic  NATURAL Liquip [ REMARKS
= NEEIR 20 4 6 80 w00 |W  wn  wrl ES 8
Slgl | B[ZE)| 2 e we W w| 5 | eransize
ELEV DESCRIPTION & g o <_‘:l e % 'C:) SHEAR STRENGTH kPa o y DISTRIBUTION
DEPTH 2|3 r S[38| £ [o unconFineD + FIELD VANE Y %)
= Z|EC| 4§ | QueCKTRIAXIAL x LABVANE [ WATER CONTENT (%)
203.3|  Ground Surface w 20 40 60 80 100 20 40 B0 kNim3 |GR SA sI cL
00/ ORGANICS, Irace sand: (200mm) == 1| ss | su o
02| \ Brown 225
Vet
END OF BOREHOLE AT 0.2m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE DRY UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION
20
+ 3 % 3. Numbers refer to 15¢5

Sensitivity 10

(%) STRAIN AT FAILURE




Ministry of
Transporiation

Ontario

THURBER

GWP#__ 5294-08-00

RECORD OF BOREHOLE No BH19-04R

Harrison Twp., Station 22+788 .5 O/S 9.9R, SBL

HWY 69

BOREHOLE TYPE _ Hollow Slem Augers

DATUM _Geodetic

2008.10.04 - 2008.10.04

METRIC

ORIGINATED BY _wB
COMPILED BY AN
CHECKED BY RPR

SOIL PROFILE

ELEV

DEPTH DESCRIPTION

2017 Ground Surface

DYNAMIC CONE PENETRATION

RESISTANCE PLOT &

20 40 60 80

L 1 L

TYPE

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

1
SHEAR STRENGTH kPa

O UNCONFINED + FIELD VANE
@® QUICK TRIAXIAL X LAB VANE

20 40 60 80

- - REMARKS
LIMIT = 5 &
z =
we| 2% | GRAINSIZE
— e DISTRIBUTION
WATER CONTENT (%) Y (%)
60 kN/m 3 [GR SA SI CL

00 ORGANICS, some sand: (200mm)

12/11112

ONTMT4S 6121.GPJ

K

0.2 Brown
Wet

END OF BOREHOLE AT 0.2m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK

WATER LEVEL AT 0.2m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION,

20

Numbers refer to 15¢5
Sensitivity 1o (%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Minisiry of -
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No BH19-05 10F1 METRIC
GWP# _ 5294-08-00 LOCATION Harrison Twp., Station 22+801 C/L, SBL ORIGINATED BY _ws
HWY _ 69 BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY _ AN
DATUM _Geodetic DATE 2008 10.05 - 2008 10.05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
g |4 RESISTANCE PLOT = peme T e REMARKS
= w|22| 8 20 40 60 8 100 | Qwer [ 5@ &
S| N ! 0 L ! L wp w we| 58 | eransize
EV o lm w o195 O |SHEAR STRENGTH kPa
= DESCRIPTION E|lS| & 2158 E b DISTRIBUTION
DEPTH 5|3 P 5[38| < |o UNCONFINED  + FIELD VANE y %)
=12 Z|E°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2016 Ground Surface vl s 20 40 80 80 100 20 40 60 kN/m3 |GR SA si CL
00 \I;EATS, ﬁfll)rous, some sand x »
ery Sof A
Brown ' ss 0
Wet wa
200.9 A 201
07 Silty SAND, trace gravel, frace clay, i
some peat 5
Very Loose +1 2| ss 2 o
Grey to Brown i
Wet
167 23 9
3 200
199.8 SS i s4/
18] END OF BOREHOLE AT 1.8m UPON W
AUGER REFUSAL ON PROBABLE
BEDROCK,
WATER LEVEL AT SURFACE UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO SURFACE
3 3 20
+3 x93, Numbers refer to 15¢5

Sensitivity 10 (%) STRAIN AT FAILURE



12111112

ONTMT4S 6121.GPJ

Ministry of
Transporiation

Ontario

Sensitivity 10

{%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No BH19-06L 10F1 METRIC
GWP#__ 5204-08-00 LOCATION Hamison Twp , Station 22+813.6 O/S 7.1, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY AN
DATUM _Geodetic DATE 2008.10.05 - 2008,10.05 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w EEQ@#:&%%NPES?NETRMION NATURAL
c Lioun = REMARKS
E « 6 pLAST! MOISTURE - I
= w|<3| @ 20 40 60 80 100 | comewr M| O &
Sl ul=g| z — wp w wo| 54 | crANsIZE
ELEV A EIR 2|28| & [SHEAR STRENGTHKPa P " | STRIBUTION
DEPTH DESCRIPTION S|3| #| 5[38| £ [o unconrmnep  + FiELD vANE y )
e = z|[ZC| @ |@ QUICKTRIAXAL X LABVANE WATER CONTENT (%)
2028 Ground Surface W 20 40 60 80 100 20 40 60 knm3 |GR SA St CL
B8] "\ ORGANICS: (25mm) #
BEDROCK AT 0.025m
20
+3 % 3. Numbers refer to 15¢5




Ministry of
Transporiation

DATUM _Geodetic

2008.10.05 - 2008.10.05

Onlario THURBER
RECORD OF BOREHOLE No BH19-07 10F 1 METRIC
GWP#  5294-08-00 Harrison Twp., Station 22+826 C/L, SBL ORIGINATED BY _WB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN

CHECKED BY RPR

DYNAMIC CONE PENETRATION

1211112

ONTMT4S 6121.GPJ

SOIL PROFILE x ; RESISTANCE PLOT NATURAL o = REMARKS
= £ S MOISTURE wr| EE &
= wn|<8E| @ 20 40 60 CONTENT Z0
o & LIZE| z Y m— w w | S8 | cransize
L lm| K 2 125| © [SHEAR STRENGTH kPa
ELEV a = e DISTRIBUTION
DEPTH DESCRIPTION S|13| £ | 5|33| T |o unconrinen . %)
£z z S| @ |e quockTRAXAL WATER CONTENT (%)
203.0 Ground Surface w 20 40 60 40 60 kN/m3 |GR SA SI CL
00| ORGANICS: (300mm) 203 =
202.7
Brown
031 N\ moist

END OF BOREHOLE AT 0.3m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK

BOREHOLE DRY UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION

+3 . x3. Numpgr; refer to
Sensitivity

20
‘5‘1%5 (%) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Onilario THURBER
RECORD OF BOREHOLE No D19-01R 10OF 1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 22+763.5 O/S 78R, SBL ORIGINATED BY w8
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2008.10.05 - 2008.10.05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 [RESISTANCE PLOT e v ool o | remamks
2 MOISTURE ~ I
= w|22| 8 20 40 60 80 100 [T cowar M7 SO &
% LIZE| z v i 4 : wp w we| 54 | cransize
ELEV el g 2 25| Q [SHEARSTRENGTH kPa AN g
DEPTH DESCRIPTION s|5| F| 5(33| 5 |o unconriNeD  + FIELD vANE y %)
|z z|€©| @ |@ QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
203.0 Ground Surface w 20 40 80 80 100 20 40 €0 kNm3 |GR sA SI CL
00 DCPT from surface 2037
202.7 I~
03 END OF DCPT AT 0.3m UPON
REFUSAL ON PROBABLE
BEDROCK.
20
3 3. Numbers refer to
UL ‘5$5 (%) STRAIN AT FAILURE

Sensttivity




1212112

ONTMT4S 6121.GPJ

Sensitivity

G Minisiry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No D19-02L 10F1 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Station 22+788.5 O/S 9.9L, SBL ORIGINATED BY w8
HWY 69 BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2008.10.04 - 2008.10.04 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w R AN PO oo .
] < { PLASTIC uQuip g REMARKS
= (g [S] LM MOISTURE L = (:5 &
51| . a|$8| @ 20 40 60 8O 100 CONTENT z2
z|uw =] =l 3 wp w Wy Y | GRAINSIZE
ELEV Llm| g 2125 | © |SHEAR STRENGTH kPa
DESCRIPTION =ls| & 2|Z22| & —0— DISTRIBUTION
DEPTH E it S138| £ |© UNCONFINED + FIELD VANE Y %)
ez Z|ZC| 4 |@ QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
201.9 Ground Surface w 20 40 8O 8O 100 20 40 60 kN/m 3 [GR SA sI CL
0.0 DCPT from surface \\
2014 B, 2
05 END OF DCPT AT 0.5m UPON
REFUSAL ON PROBABLE
BEDROCK
+3 x 3. Numbers refer to 1535
WX > (%) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No D19-03R 10F1 METRIC
GWP# _ 5294-08-00 LOCATION Harrison Twp., Station 22+813.5 O/S 7.1R, SBL ORIGINATED BY WB
HWY 69 BOREHOLE TYPE _ Visual Assessmenl and Manual Excavation COMPILED BY AN
DATUM _Geodelic DATE 2008.10.04 - 2008.10.04 CHECKED BY RPR
DYNAMIC CONE PENETRATION
W oo 4 pLsTIc o e uauo | ':E REMARKS
= wnl|28| 8 20 40 60 80 100 |™"  comes M7 5O &
Sl wl=gl z I T e wp w we| 58 | cramsize
ELEV ela i 3 25 g SHEAR STRENGTH kPa FAE B DISTRIBUTION
DEPTH DESCRIPTION g 2l £z >3 3 £ | O UNCONFINED + FIELD VANE Y %)
ElZ 2|EC| © |® QUOCKTRIAXAL X LABVANE | WATER CONTENT (%)
2032 Ground Surface w 20 40 60 BO 100 20 40 60 kN/m?2 |GR SA sI CL
0.0 BEDROCK EXPOSED AT SURFACE.
+3 x3. Numbers refer lo 1535
P X (%) STRAIN AT FAILURE

Sensilivity 10




Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/13/12

GRAIN SIZE DISTRIBUTION FIGURE
Silty SAND
U.S.S. Sieve size, meshesfinch Size of openings, inches
200 100 BODS0 40 30 16 108 4 3 /12 w1t 112 3 41/4° 6"
100 L L 1 L L ] '—-FJ ,. | I} Il L L 1
90 /'
M v/
80 ’/
70 m /
z
<
T e / m
o
s
T 50 /
'—
>
: /
g 4 V
i y
o
30 v
_ o
10 .,..ﬂ.‘ W
0
0.0001 0.001 0.01 01 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM I COARSE FINE COARSE | opoie
FINE GRAINED SAND GRAVEL SizE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o BH19-05 1.52 200.08
R
Date  December 2012 . . . l Prep'd MFA .
GWP# 5294-08-00 . . THURBER Chkd.  MRA




MINSTRY OF TRANSPORTATION, OMTARO

DlMENsmEIS InS: METRES CONT No

AND/OR MiLLMETRES | GWP No 5294-08-00
UNLESS OTHERWISE SHOWN [iGrwAY 63 FOUR_LANING | SHEET
HARRISON HWY 69 SBL—LT TOE
(STA 22+750 — 22+825)

*w—ﬂ-—-* - : NN G Rl LA 7 - AN o LA N B : A ST T - BOREHOLE LOCATIONS AND SOIL_STRATA

2N\ Mmm GrouP

THURBER ENGINEERING LTD.

SCALE 1:800
LEGEND
" Borehole
$’ Cone
BH19—-02L D19-02L BH19-06L N Blows /0.3m (Std Pen Test, 475J/blow)
& & '." CONE | Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
B ¥ Water Level
I - —208
20 T Head Artesian Water
Piezometer
PROPOSED GRADE 90% Rock Quality Designation (RQD)
ORGANICS /H|GHWAY 69 SBL ¢ A/R Auger Refusal
P e T e _L — NO ELEVATION NORTHING EASTING
e RN BH19-01 204.8 5 058 237.7 233 418.2
BEDROCK / ORGANICS BH19-02L 204.3 5 058 241.6 233 404.0
BH19-03 203.3 5 058 256.1 233 401.2
. 7 ORIGINAL GROUND P.X HATTERJi BH19-04R | _ 2017 5 058 272.0 | 253 400.0
T 50100 \ HOGCK WY £9 SBL LEFT TOE BH19-05 201.6 5 058 274.4 | 233 384.2
BED : BHI9-06L | _ 2028 5 058 278.8 | 233 3705
200 200 BH19-07 203.0 5 058 292.8 233 367.3
D19-01R 203.0 5 058 252.2 233 415.4
D19-02L 201.9 5 058 258.5 233 385.5
D19-03R 203.2 5 058 288.4 | 233 381.0
196— — — ~196

-NOTES-

1) The boundaries between soil strata have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface

PROFILE ALONG LEFT TOE_HIGHWAY 69 SBL st ot s el ol

48m H 1:800
' { 4,———4
0 4 8 12m vV 1:200 g
n
&
| DATE | BY DESCRIPTION
DESIGN_RPR |CHK AEG [CODE _[oAD DATE DEC. 2012

DRAWN MFA [CHK PKC [SITE [STRUCT [OWG

FILENAME: H:\Drafting\\19\5161\21\ted6121~Plan&Profiles(LT).dwg

PLOTDATE: Dec 14, 2012 — 4:35pm



MNISTRY OF TRANSPORTATION, ONTARO

. TN

&

"

NS AN
BH19—02L% <
RN

/ BH19-06L.

o

/\"-.,\ ) £ e
INK BH19-07°%

PLAN

0 16 32 48m
el } { !
SCALE 1:800
D19-01R BH19-04R D19-03R
& x 2 -

208

208

PROPOSED GRADE
[HIGHWAY 69 SBL ¢

;yéf“x\

200———

204

B
BEDROCK /

ORIGINAL GROUND
HWY 69 SBL RIGHT TOE

PROFILE

200

— 196

ALONG RIGHT TOE HIGH
0 16 32

WAY 69 SBL

48m H 1:800

— 4 |
v

0 4 8 12m vV 1:200 z
&
&
| DATE | BY DESCRIPTION
DESIGN_RPR [CHK AEG [CODE _[LoAD [DATE DEC. 2012
DRAWN _MFA |CHK PKC [SITE [STRUCT JDWG

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

CONT No
GWP No 5294-08-00

UNLESS OTHERWISE SHOWN

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 SBL—-RT TOE SHEET

(STA 22+750 — 22+825)
BOREHOLE_LOCATIONS AND SOIL_STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

LEGEND
’- Borehole
'$' Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
¥ Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
BH19-01 204.8 5 058 237.7 233 418.2
BH19-02L 204.3 5 058 241.6 233 404.0
BH19-03 203.3 5 058 256.1 233 401.2
BH19-04R 201.7 5 058 272.0 233 400.0
BH19-05 201.6 S5 058 274.4 233 384.2
BH19-06L 202.8 5 058 278.8 233 370.5
BH19-07 203.0 5 058 292.8 233 367.3
D19-01R 203.0 5 058 252.2 233 415.4
D19-02L 201.9 S5 058 258.5 233 385.5
D19-03R 203.2 5 058 288.4 233 381.0

-NOTES-
1) The boundaries belween soil strala have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only, Surface
details and features are for conceptual illustration.

GEOCRES No. 41H-99

FILENAME: H:\Orafting\19\5161\21\ted6121—-Plan&Profiles(RT).dwg

PLOTDATE: Dec 17, 2012 ~ 8:20am



METRIC

DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No
GWP No 5294-08-00
HIGHWAY 69 FOUR—LANING

SHEET

A e L BT i
. TRt PN

WNISTRY OF TRANSPORTATION, ONTARIO

B — -
—__—,;-,I-L‘—+«-,;+—__;Tz‘f__;_
. b

WI-'T'*#""\"—:

vl W S

AN
Boh s e

ey

R S T
et S PANTS

o

2619077
- / 2/

'.../

Foig-osm,

AT 7

A 2 il N

SCALE 1:800

HARRISON HWY 69 SBL—G
(STA 224750 — 22+825)

BORFHOLE LOCATIONS AND SOIL STRATA

'A\\\ MMM GROUP

THURBER ENGINEERING LTD,

LEGEND
" Borehole
$ Cone
BH19-01 BH18-03 BH19-05 BH19-07 N Blows /0.3m (Std Pen Test, 475J/blow)
".' _._ "‘ ‘ CONE Blows /0.3m (60" Cone, 475J)/blow)
PH Pressure, Hydraulic
20 208 ¥ Water Level
87 S—
T Head Artesian Water
PROPOSED GRADE Piezometer
ORGANICS HIGHWAY 69 SBL 90% Rock Quality Designation (RQD)
BEDRQCK A/R Auger Refusal
—
NO ELEVATION NORTHING EASTING
PEAT <7 BH19-01 204.8 5 058 237.7 233 418.2
Veory Soff 2l s BH19—-02L 204.3 5 058 241.6 | 233 404.0
i BH19-03 203.3 5 058 256.1 233 401.2
SN AVAR S BH19-04R| 2017 5 058 272.0 | 233 400.0
: \}%;Uffr ol /( BH19-05 201.6 5 058 274.4 | 233 384.2
PROBABLE BEDROCK A \:; 1 2 }g\ BH19—-06L 202.8 5 058 278.8 233 370.5
200 = - 1 Lo s —————200 BH19-07 203.0 5 058 292.8 233 367.3
SILTY SAND / /‘W D19-01R 203.0 5 058 252.2 233 415.4
D19-02L 201.9 5 058 258.5 233 385.5
TRAGE GRAVEL, TRACE CLA\Y/’eESMEOT:Z D19-03R 203.2 5 058 288.4 233 381.0
196——— — 196
-NOTES-

PROFILE ALONG ¢ HIGHWAY 69 SBL

1) The boundaries belween soil strata have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface
details and features are for conceptual illustration.

16 32 48m H 1:800 GEOCRES No. 41H-99

= ' — he— { {
(%}

0 4 8 12m vV 1:200 2
%)
G
| DATE | &Y DESCRIPTION
DESIGN RPR |CHK AEG |CODE LOAD [DATE DEC. 2012

DRAWN MFA |CHK PKC |SITE

[STRUCT __ [OWG

FILENAME: H:\Drafting\19\5161\21\ted6121—Plan&Prafiles(CL).dwg

PLOTDATE: Dec 17, 2012 — 8:27om



Swamp Crossings and High Fill Embankments
Highway 69 - Naiscoot Lake to North Project Limit

Appendix F

Highway 69 NBL & SBL
Sta. 23+125 to 23+215 Township of Harrison

Boreholes 20-01 to 20-13L, 21-01 to 21-07
DCPTs D20-01L to D20-05L, D21-01L to D21-03L

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings



1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Onlario THURBER
RECORD OF BOREHOLE No BH20-01 10F1 METRIC
GWPH__ 5294-08-00 LOCATION Harrison Twp., Station 23+126 C/L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.30 - 2008.10.30 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w | RY Y GNE SENETRATION . REMARKS
W o, I PLASTIC e vauo | *:E ARKS
= w22 8 20 40 60 80 100 UMT ontent T SO &
215 wl=2] z . ; L ' ! wp w w| 58 | crawsize
ELEV o o W = o Ial o SHEAR STRENGTH kPa
DESCRIPTION |3 & |z = D DISTRIBUTION
DEPTH (5| F 5 |38| £ |© UNCONFINED  + FIELD VANE Y %)
== Z[Z°| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
2005 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI CL
g ? ASPHALT (100mm)
SAND and GRAVEL, some silt, trace 1 AS 5
clay, occasional asphall and rock fill
fragments 2 AS 200 o
Brown
Moist
Very Dense 1| ss | es b 40 50 10
199.3 (FILL) 275 (SI+CL)
12| END OF BOREHOLE AT 1.2m UPON
AUGER REFUSAL (SAMPLER
BOUNCING) ON PROBABLE ROCK
FILL
BOREHOLE OPEN AND DRY UPON
COMPLETION OF DRILLING
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0,15m, THEN
ASPHALT TO SURFACE.
3 3. Numbers refer to 2
X 1595 00} STRAIN AT FAILURE

Sensitivity

10




1211112

ONTMT4S 6121.GPJ

Sensitivily 10

Ministry of
Transporiation
Ontario THURBER
RECORD OF BOREHOLE No BH20-02R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Slation 23+138.5 O/S 6.8R, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2008 10.30 - 2008.10.30 CHECKED BY RPR
SOIL PROFILE SAMPLES = ; BEg%MrfN%Q%EBENETRATION pasnc  MATURAL o - REMARKS
] MOISTURE - I
5 w22 9 20 40 60 80 100 [T comew W[ 5O &
9| wl=2l z e wp w wo| 58 [ cramsize
ELEV o lm| ¥ 3|25 2 |SHEAR STRENGTH kPa
DESCRIPTION Els| & |2 [= —— DISTRIBUTION
DEPTH <|3 r >3 3 < | O UNCONFINED + FIELD VANE Y %)
=z z|£2°| @ |e quickTRIAXIAL x LaBvANE | WATER CONTENT (%)
2001 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI CL
88 ASPHALT (50mm) 200
. 1 AS o
SAND and GRAVEL, some silt, trace
clay
Compacl to Dense
Brown 2 | As o 40 50 10
Moist (SHCL)
(FILL) 1] as | 13
199
2| ss | 21
Occasional rock fill fragments 1e8
3| ss | 41
197
4| ss | 18
196.3
38 END OF BOREHOLE AT 3.8m UPON
AUGER REFUSAL ON PROBABLE
ROCK FILL
BOREHOLE OPEN AND DRY UPON
COMPLETION OF DRILLING
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.2m, THEN
ASPHALT TO THE SURFACE
3 3. Numbers refer lo 2
X 1595 (o) STRAIN AT FAILURE




12111112

ONTMT4S 6121.GPJ

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH20-03 1 OF 1 METRIC
GWP# 5294-08-00 LOCATION Hamson Twp., Station 23+151 G/L, NBL ORIGINATED BY SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008,10,30 - 2008,10,30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
=2 5 MOISTURE - I
= w|s8| 3 20 40 60 80 100 ["T commw  UMT| 5O &
o wlzg| z P ———————— we w we| 58 | cransize
ELEV o) h| @ 21258 @ |SHEAR STRENGTH kPa
DESCRIPTION =l s (3 |2z = L DISTRIBUTION
DEPTH é s ﬁ > 8 o ; O UNCONFINED + FIELD VANE Y (%)
2= z|[g°| § |e quickTRiAxiAL x LavANE [ WATER CONTENT (%)
2003|  Ground Surface w 20 40 60 80 100 20 40 60 kNm3 |GR SA SI CL
00| ASPHALT (150mm)
02
(S:IAND. some gravel, some silt, trace ] AS 200
ay
Compact o
Brown 2 | AS o 19 70 11
Moisl {SI+CL)
(FILL) 1] ss| 17 o
Occasional asphalt and rock fragments
199
2 8S 17 o
198.0
23| SAND and GRAVEL, trace silt, trace 198
clay 3| ss | e o 60 34 &
197.6 Very Dense 275 (SLECLY
27 Brown
Moist
(FILL)
END OF BOREHOLE AT 2.7m UPON
AUGER REFUSAL ON PROBABLE
ROCK FILL
BOREHOLE OPEN AND DRY UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.2m, THEN
ASPHALT TO THE SURFACE.
+3 3. Numbers refer lo 1535
& 10 (%) STRAIN AT FAILURE

Sensitivity



12111112

ONTMT4S 6121.GPJ

Ministry of
Transportalion
Ontario THURBER
RECORD OF BOREHOLE No BH20-04L 10F 1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 23+163 .5 O/S 7.0L, NBL ORIGINATED BY SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.30 - 2008.10.30 CHECKED BY RPR
T I
SOIL PROFILE SAMPLES | o w [EYNAMIC CONE PENETRATION . REMARKS
E » s PLASTIC o RE uaup ':E
= IR 20 40 60 80 00 [ conmr M7 Z O &
Sy wiz2| 2 T e wp w w| 54 | cransize
e 8 3125| & [SHEARSTRENGTH kPa
ELEY DESCRIPTION ElS] & 2|28 E —_—— DISTRIBUTION
DEPTH < | r 512 5 < | © UNCONFINED + FIELD VANE Y %)
El= Z|g©| @ |® QUICKTRAXIAL X LABVANE | WATER CONTENT (%)
2001 Ground Surface u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
88 ASPHALT (50mm)
- T s 200 -
SAND, some gravel, occasional
asphalt and rock fill fragments
Very Dense
Brown
1991 Moist 1] SS | 50 o
10 (FILL) 125
END OF BOREHOLE AT 1.0m UPON
AUGER REFUSAL ON PROBABLE
ROCK FILL.
BOREHOLE OPEN AND DRY UPON
COMPLETION OF DRILLING
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0,2m, THEN
ASPHALT TO THE SURFACE
3 3. Numbers refer lo 2
X Sensitivity ‘5‘{%5 (%) STRAIN AT FAILURE




12111112

ONTMT4S 6121.GPJ

Sensilivity 10

(%) STRAIN AT FAILURE

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH20-05 10F1 METRIC
GWP#  5294-08-00 LOCATION Harrison Twp., Station 23+176 C/L, NBL ORIGINATED BY SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2008.10,30 - 2008,10,30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ¥ ;,J RESISTANCE PLOT pasnc | MATURAL o = REMARKS
2] MOISTURE - I
= w22 9 20 40 60 80 100 ™7  comewr T 5O &
2lgl wlzE| z c ' : ' : wp w wi | 2% | cransizE
ELEV DESCRIPTION & o| o 2 25 g SHEAR STRENGTH kPa P DISTRIBUTION
DEPTH S o S13| £ | 5|23 £ |0 UNCONFINED  + FIELD VANE Y %)
El= Z[E©°| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
200.3 Ground Surface w 20 40 60 80 100 20 40 &0 knm3 |GR sA sI cL
00|  ASPHALT (175mm)
02| SAND and GRAVEL, trace sil, trace 1] as 200 -
clay, occasional asphalt and rock fill
fragments g
Dense to Very Dense A
Brown
Moist 1] 88 | #1 <] 46 46 8
(FILL) (SI+CL)
199
2 | ss | so/ o
198.5
|25
18 END OF BOREHOLE AT 1.8m UPON
AUGER REFUSAL ON PROBABLE
ROCK FILL.
BOREHOLE OPEN AND DRY UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.2m, THEN
ASPHALT TO THE SURFACE.
20
+ 3 X 3. Numbers refer to 15¢_5




12111112

ONTMT4S 6121.GPJ

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH20-06R 10F 1 METRIC
GWP#___ 5294-08-00 LOCATION Harrison Twp., Station 23+188.5 O/S 6.9R, NBL ORIGINATED BY _SLL
HWY _ 69 BOREHOLE TYPE _ Hallow Stem Augers COMPILEDBY __ AN
DATUM _Geodetic DATE 2008.10.30 - 2008.10.30 CHECKED BY RPR
SOIL PROFILE SAMPLES x w EES?SN#ACN%ENPE_S‘IENETRAT'ON
Wi = pastic  NATURAL uQuiD = REMARKS
F £ o MOISTURE ~ I
= ol|lz8| & 20 40 60 BO 100 L CONTENT Tl = @ &
o2& L1zE| z e wp w we| 58 | cramsize
ELEV Elm| ¥ | 2|25| © [SHEARSTRENGTH kPa
DESCRIPTION Els| £ =|Z22| E —— DISTRIBUTION
DEPTH $13 fat >[38&| £ |© UNCONFINED + FIELD VANE Y %)
£l Z|[Z©| & |@ QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
2002 Ground Surface w 200 40 60 80 100 20 40 60 kNm3 |GR sA SI CL
i ASPHALT (50mm)
1] A o
SAND, some gravel, trace silt, S 200
occasional rock fill fragmentls
Compact to Dense
Brown 2 AS @
Moist
(FILL) 1| ss | a1 o
199
2| ss | 22 o
198
3| ss | 51 o
1g7.5| Ve Dense 250
27 END OF BOREHOLE AT 2.7m UPON
AUGER REFUSAL ON PROBABLE
ROCK FILL.
BOREHOLE OPEN TO 2.1m AND
DRY UPON COMPLETION OF
DRILLING
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.2m, THEN
ASPHALT TO THE SURFACE
3 3 bers ref 2
+3. x3. Numbers refer 1o 15_¢5

Sensitivity

10

(%) STRAIN AT FAILURE




12111112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH20-07 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp.. Slation 23+201 /L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Hollow Slem Augers COMPILED BY __ AN
DATUM _Geodelic DATE 2008.10.30 - 2008.10.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
LI'_J v S PLASTIC MOISTURE LiQuio - T
5 2 |28| @ 20 40 80 100 ™M cowesr  MMT| S O &
g gzl =z 1 =1 wp w we| 58 | crawsize
alm u 1958 O |SHEAR STRENGTH kPa
ELEV, DESCRIPTION S| & =|1z2| E —_————t DISTRIBUTION
DEPTH |3 b 5|1338| < |o unconrineD + FIELD VANE Y %)
sl = z|[g°| @ |e aueckTRAXAL x LavANg [ WATER CONTENT (%)
2006 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR sA SI CL
00| ASPHALT (150mm)
02
SAND, some gravel, occasional 1 AS
asphalt and rock fill fragments 5
Compact to Dense 2 AS 200 o
Brown
Moist
(FILL) 1| ss | 4 o
199
2| ss | 13
198.4
22 END OF BOREHOLE AT 2.2m UPON
AUGER REFUSAL ON PROBABLE
ROCK FILL
BOREHOLE OPEN AND DRY UPON
COMPLETION OF DRILLING
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.2m, THEN
ASPHALT TO THE SURFACE
20
+ 3 x 3 . Numbers refer to 15¢_5

Sensitivity

10

(%) STRAIN AT FAILURE




12111112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH20-08L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 23+206 O/S 6.6L, NBL ORIGINATED BY SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2008 .10.30 - 2008,10.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % %-’ RESISTANCE PLOT e NATURAL . — REMARKS
@ MOISTURE = I
= P gl 8 20 40 60 80 100 UMT content  MT 5O &
i 4 ga(z22] 2 e e wp w we| 58 | cransize
ol ;o w Sl125 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION (2] | 2|2 £ —_— DISTRIBUTION
DEPTH FE s 52 3 < | © UNCONFINED + FIELD VANE Y (%)
El= z[€°| @ [ QuckTRAXAL x LaBVANE | WATER CONTENT (%)
200.6 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR SA sI cL
o ASPHALT (50mm)
] 1| As o
SAND, some gravel, occasional rock
fill fragments
Very Dense 200
Brown
1998|  Moist 1] ss | 115 i
1o (FILL}
END OF BOREHOLE AT 1,0m UPON
AUGER REFUSAL ON PROBABLE
ROCK FILL
BOREHOLE OPEN AND DRY UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.2m, THEN
ASPHALT TO THE SURFACE
+3 x 3. Numbers refer to ‘5$5
"7 Sensitivity > (%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transporiation
Ontario THURBER
RECORD OF BOREHOLE No BH20-09 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 23+211 C/L, NBL ORIGINATED BY SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.30 - 2008.10.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL = REMARKS
I'.I_.I 172} e PLASTIC MOISTURE LiouiD = T
= w23 @ 20 40 60 80 100 WMT v MMT] S O &
9| LI=2| z e wp w we| 58 | cransize
o |'m w 3188 O |SHEAR STRENGTH kPa
=LY DESCRIPTION = & |2 = _———— DISTRIBUTION
DEPTH S 2| ¢ >3 5 £ | O UNCONFINED + FIELD VANE Y %)
£z Z[g€C| @ |e QUCKTRIAXIAL x LABVANE [ WATER CONTENT (%)
200.8 Ground Surface w 20 40 60 8O 100 20 40 60 kN/m3 [GR SA SI CL
00|  ASPHALT (150mm)
0.2
SAND and GRAVEL, trace silt, trace ] AS X
clay, occasional rock fill fragments
Very Dense
Brown 2 AS °
Moist 200
(FILL) 1 sSs 86 o 34 57 9
199.5 (S+CL)
13 END OF BOREHOLE AT 1.3m UPON
AUGER REFUSAL ON PROBABLE
ROCK FILL
BOREHOLE OPEN AND DRY UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.15m, THEN
ASPHALT TO THE SURFACE
3 3. Numbers refer to 2
X 1535 o) STRAIN AT FAILURE

Sensitivity

10




[
Ministry of
Transportalion . l

1211112

ONTMT4S 6121.GPJ

Ontario THURBER
RECORD OF BOREHOLE No BH20-10R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Hartison Twp., Station 23+125 O/S 18.0R, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Portable Split Spoon Sampling Equipment COMPILED BY AN
DATUM _Geodelic DATE 2010.11.13 - 2010.11.13 CHECKED BY ___ MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — N gy REMARKS
e w 28] & 20 40 60 80 100 |™"  comw M| 5O &
S|« wl=g| 2 i wp w we| 54 [ cramsize
ELEV |8 w| 2|g5]| & |SHEARSTRENGTH kPa
DESCRIPTION ElZ| % 2|28 E ———— DISTRIBUTION
DEPTH s|5|F S[38| < |© UNCONFINED  + FIELD VANE y %)
sl 2 z|£°[ § |e auockTRiAxiAL x LABVANE | WATER CONTENT (%)
196.5 Ground Surface w 20 40 60 80 100 20 40 60 k/m3 |GR SA SI CL
oo p ! =
106.2 EAT, fibrous: (250mm) M_ﬁ_ Z
03 SAND, trace silt and rootlets B, 1| ss 3
Very Loose .
. 196
1858 Dark Brown N
07 N\ wet /| a/
Silty CLAY, wilh wet sand seams I 11 2 sS 10 ©
Stiff
Brown
Moist /] 3 | ss | 43 ) 0 15 48 37
194.9 V] o 195
16|  END OF BOREHOLE AT 1.6m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK
WATER LEVEL AT 0.2m UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
3 3. Numbers refer lo 2
T XT Sensitivity 15%5 (%) STRAIN AT FAILURE



Ministry of
Transp%na(ion . .

12111112

ONTMT4S 6121.GPJ

Ontario THURBER
RECORD OF BOREHOLE No BH20-11R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 23+150 0/S 18.0R, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Porlable Split Spoon Sampling Equipment COMPILED BY AN
DATUM _Geodelic DATE 2010.11.13 - 2010.11.13 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 4 |RESISTANCEPLOT — mpsne Maweas oo | REMARKS
-2 2:) MOISTURE o - L &
= w|<8| @ 20 40 60 80 100 UMIT content Z0
S|y ulz2g| z - wp w w | S & | cramsize
o | » w o125 © |SHEAR STRENGTH kPa
ELEV DESCRIPTION = o 2|2 = —_—— DISTRIBUTION
DEPTH g £| £ 5128 < | o UNCONFINED + FIELD VANE Y %)
=z Z[ZC| © |@ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
196.2 Ground Surface w 20 40 60 B0 100 20 40 60 kNim3 [GR SA 81 CL
00 Silly CLAY
Firm 196 4
Dark Brown ! 54 6
195.6 (FILL)
06 L_A_n
PEAT, fibrous AL
Soft {o Firm e o | oss 3 4
Black ey
Y v
I~ = 195
b AN
L_A_AJ
i 3 | ss | 6 o
A M
194.4 wwh
1.8 Silty CLAY, wilh sand seams 1
Stiff 1%
Grey U 4188 | 1 = ° 0 16 47 37
y 194
193.8 UA
2.4 SAND, trace to some silt : 3
1935 Loose |
27 Grey 7_; 5 SS 8
[}
Wet 5
iity CLA d /
gy Y, sandy I ss 30/ 193 0 37 33 30
1928 im
225
34 Grey

END OF BOREHOLE AT 3.4m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK

BOREHOLE OPEN TO 2.2m AND
WATER LEVEL AT 1.2m UPON
COMPLETION

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.

3. Numbers refer to 2

X Sensitivity 1595 (o) STRAIN AT FAILURE



12111112

ONTMTA4S 6121.GPJ

Sensitivity 10

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No BH20-12R 10F1 METRIC
GWP#__ 5204-08-00 LOCATION Harrison Twp., Station 23+175 O/S 18.0R, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Portable Split Spoon Sampling Equipmenl COMPILED BY AN
DATUM _Geodetic DATE 2010.11.13-2010.11.13 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
’Ej . F RESISTANCE PLOT& PLASTIC :;Em'; uaup ':E REMARKS
= w|23| 8 20 40 60 80 100 UM eontenr MT S O &
S| g T =N T e wp w wo| 58 | cransizE
ELEV & ® E <_(l % =) 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION S|13| £ | S|28| 5 |o UNcoNFINED  + FIELD VANE y )
== Z[Z©| @ |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
195.9 Ground Surface w 20 40 60 B8O 100 20 40 60 kN/m3 [GR SA SI CL
0.0 PEAT, fibrous oy
o 1| ss | 1 Y2 q
1954 o=
05 SAND, trace silt =,
Very Loose B
Dark Brown -
Wet 12 ss 3 195 Q
194.7 &
2] siy cLay 3| ss | 3w o
194.4 Firm
1.5 N\ Grey / U150
END OF BOREHOLE AT 1.5m UPON
AUGER REFUSAL ON PROBABLE
ROCK FILL.
BOREHOLE OPEN TO 1.0m AND
WATER LEVEL AT 0.3m UPON
COMPLETION
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE
20
3 3. Numbers refer to
o 155 o) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH20-13L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 23+177.5 O/S 18.0L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Portable Split Spoon Sampling Equipment COMPILED BY AN
DATUM _Geodetic DATE 2010.11.13 - 2010.11.13 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x Y  |RESISTANCE PLOT = NATURAL = REMARKS
=@ 5 PLASTIC  yorsTuRE e - I
= N EEAR: 20 40 60 8 100 WM contenr  MMT) O &
Slg w2l z 1 wp w we| 58 | cransize
ELEV 2|8 | w| 2|28| S [SHEARSTRENGTHkKPa
DESCRIPTION (s & | 2132 € _— DISTRIBUTION
DEPTH 4 E [ 5|38 g |o UNCONFINED + FIELD VANE Y %)
el z|[2©| © |e QUCKTRAXAL X LABVANE | WATER CONTENT (%)
1959 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
0.0 PEAT, fibrous: (175mm) LA
02 SAND, trace silt, trace clay I | SS 4 o
Loose '
185.3 Dark Brown -
1981? \Moist to Wel ﬁ
08 Silty CLAY - |2 | ss | 2 195 o
Very Stiff
Brown
SAND, some silt
Compacl 3| 8s | 28 o 0 77 19 4
194.1 5&°:”"
18 e
END OF BOREHOLE AT 1.8m.
BOREHOLE SIDEWALLS CAVED TO
0.9m.
3 3. Numbers refer to 2
X7 gensitivity ‘5‘35 (%) STRAIN AT FAILURE




Ministry of
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No D20-01L 10F1 METRIC
GWP#___ 5204-08-00 LOCATION Hartison Twp., Station 23+138.5 O/S 6.8L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2008.10.30 - 2008.10.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x ; RESISTANCE PLOT< rere | MATURAL oun - REMARKS
E2 [ LM S— wr| EF &
5 AR 20 40 60 80 100 CONTENT Z0
Slgl o | 4|12E]| 2 | wp w we| 58 | cransize
ELEV DESCRIPTION & Q| a 2 % = 8 SHEAR STRENGTH kPa DISTRIBUTION
DEPTH s A= S[38| < |© UNCONFINED  + FIELD VANE Y %)
£l 2 Z|[Z©| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
200.2 Ground Surface w 20 40 60 80 100 20 40 60 kN/m 3 |GR SA S1 CL
00| pceT from 1.5m.
200
199
/ I
4\
—
197.9 S M~

12112112

ONTMT4S 6121.GPJ

23 END OF DCPT AT 2.3m UPON
REFUSAL ON PROBABLE ROCK
FiLL.

20
3 3, Numbers refer to
o Sensilivity 1595 (%) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Onlario

THURBER
RECORD OF BOREHOLE No D20-02R 10F 1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 23+163.5 O/S 7.0R, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2008.10.30 - 2008.10.30 CHECKED BY RPR
SOIL PROFILE SAMPLES o u g;g%ﬂfN%gNPELS$NETRATION
W, ?(j puastic  NATURAL LiouID ':E REMARKS
MOISTURE [
5| a|SE[ 8| 2 4 e s o |M cme MzE | e
|l4W|w| 3[25| & [sHEAR STRENGTHKP ve ¥ v g | CRANSIZE
ELEY DESCRIPTION - 2 & =|zg| E a ————— DISTRIBUTION
DEPTH e P >5138| < |o unconFiNeD + FIELD VANE Y %)
== 2 [gC| © |@ QUCKTRIAXAL x LABVANE [ WATER CONTENT (%)
200.1 Ground Surface W 20 40 60 80 100 20 40 60 kN/m3 |GR SA Sl CL
i3] ASPHALT (50mm) 200
1 AS b
SAND and GRAVEL
Brown
Moist
(FILL)
198.8 199
13 AUGER TO 1.3m.
AUGER REFUSAL AT 1.3m ON
PROBABLE ROCK FILL.
+3 %3, Numbers refer to 1535
* Sensitivity 1o (%) STRAIN AT FAILURE




12112/12

ONTMT4S 6121.GPJ

Sensitivity

Ministry of
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No D20-03L 1 0OF 1 METRIC
GWP#  5204-08-00 LOCATION Harrison Twp., Station 23+188.5 O/S 6.9L, NBL ORIGINATED BY SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penelration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2008.10.30 - 2008.10.30 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w O SN L ENETRATIN
[TV S:J pLasnic  ATURAL LQuID ']—: REMARKS
MOISTURE [
5 o g 5| & 20 4 60 80 100 | comar 7| 5O &
2| & S1zE| 2 : ==t = wp w we| 58 [ cramsize
ELEV tlm| g S |25 © |SHEAR STRENGTH kPa
DESCRIPTION == =|z8| E p——— DISTRIBUTION
DEPTH 2|3 P S [338| < |© UNCONFINED  + FIELD VANE y %)
El= Z[£°| © |e QucKTRIAXAL x LABVANE [ WATER CONTENT (%)
2003 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI CL
BB\ ASPHALT (50mm}
1| AS
SAND and GRAVEL 200
Brown
Moist
(FILL)
199
198.8
1.5 Auger to 1.5m . DCPT from 1.5m, /
198 >
197 L
\\\
]
196.2
411 END OF DCPT AT 4,1m UPON
REFUSAL ON PROBABLE ROCK
FILL
3 3. Numbers refer to 2
LT 15%5 (%) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Sensitivity 10

G Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No D20-04R 10OF 1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Slation 23+206 O/S 6.6R, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2008.10.30 - 2008.10.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
E 2 2:) LM MOISTURE wr| EF &
= w|<8| & 20 40 60 80 100 CONTENT R
=M LlzE| z 1l wp w w | 5@ | cransize
ELEV Ela| d IJ|2a| © |SHEAR STRENGTH kPa S DISTRIBUTION
DESCRIPTION =l = |15z E
DEPTH HE et >|138| £ |© UNCONFINED + FIELD VANE Y (%)
£l = z|&©| @ |® QUICKTRIAXAL X LaBVANE | WATER CONTENT (%)
200.4 Ground Surface w 20 40 60 80 100 20 40 60 kNim3 [GR sA sI CL
0.0 Auger to 1.0m.
200
190.4
10 AUGER REFUSAL AT 4.0m ON
PROBABLE ROCK FILL.
3 3. Numbers refer to 2
UL 1585 (o) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Ministry of
Transporiation

Ontario THURBER
RECORD OF BOREHOLE No D20-05L 10F1 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Station 23+155 O/S 18.0L, NBL ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2010.11.13 - 2010.11.13 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT = I R
= 2 5 LIMIT MOISTURE Limim = = &
B n|285| @ 20 40 60 8 100 CONTENT 9
9| al=2 = . w w w | 54 [ cransize
a|4| w | 3|o5| S |SHEAR STRENGTH kPa P L
ELEV DESCRIPTION 2] & F|lze| E —— DISTRIBUTION
DEPTH g 2| r >5(38 < | © UNCONFINED + FIELD VANE Y %)
== Z[Z©| @ |@ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
196.0 Ground Surface w 20 40 EBOD B8O 100 20 40 60 kwm3 [GR SA SI CL
0.0 DCPT from surface. 198
195
1944 =
1.6 END OF DCPT AT 1.6m UPON
REFUSAL ON PROBABLE BEDROCK
OR BOULDER
3 3. Numbers refer to 2
XS 1585 (o) STRAIN AT FAILURE

Sensitivity 10




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH21-01 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 23+151 C/L, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY LG
DATUM _Geodetic DATE 2009.02.10 - 2009.02.10 CHECKED BY RPR
SOIL PROFILE SAMPLES x w g;g%ﬁ{fN%gNPESENETRATION NATURAL
] 4 PLASTIC Lauip = REMARKS
E2 18} LM MOISTURE wr| ES &
= o|<8| @ 20 40 60 80 100 CONTENT 0
215 ul=2]| z : ) ' ' A wp w wo| S8 | craNsizE
o lm w |25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION el s 2|lz¢g| E —_————— DISTRIBUTION
DEPTH = P >(28 < | O UNCONFINED + FIELD VANE Y %)
i z|[ZC| @ |@ QUICKTRIAXAL X LABVANE WATER CONTENT (%)
196.3 Ground Surface w 20 40 60 8O0 100 20 40 €0 kwm3 [GR sA 8! CL
00 BEDROCK AT SURFACE.
+3 %3 Numbers refer to 15_35
' (%) STRAIN AT FAILURE

Sensitivity 10




12111112

ONTMT4S 6121.GPJ

Ministry of
Transporiation
Ontario THURBER
RECORD OF BOREHOLE No BH21-02R 10F 1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Stalion 23+163.5 O/S 13.0R, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.10 - 2009.02.10 CHECKED BY RPR
Tl
SOIL PROFILE SAMPLES & ;:'J gES@#fN%%%ESENETRA IoN oss NATURAL _— . REMARKS
[72] e MOISTURE — I
E NEEIR 20 40 80 100 ™ comewr WT| 5O &
215 wl=E z k ' L . L wp w wo| 58 | cransize
ELEV ala| g 2125 @ |SHEAR STRENGTH kPa
s DESCRIPTION (S| & 2|28 & ——a— DISTRIBUTION
DEPTH <|s = >|38| £ |© UNCONFINED + FIELD VANE ” %)
£z Z[2©| @ |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
196.7 Pond Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI cL
00 |CE and WATER
196
1
195.5 ssull ©
12 PEAT, fibrous, some clay
Very Soft
Dark Brown
194.9 Wet 195
18| \[600mm) T; 2il ss )i o °
o
194.5 Silly CLAY, some organics V]
22 Very Soft
Grey
END OF BOREHOLE AT 2.2m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO SURFACE
3 3. Numbers refer to 2
+3 %7 155

Sensilivity

10

(%) STRAIN AT FAILURE




12111112

ONTMT4S 6121.GPJ

Ministry of -
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No BH21-03 10F 1 METRIC
GWP#___ 5284-08-00 LOCATION Harrison Twp., Station 23+176 CIL, SBL ORIGINATED BY w8
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.10 - 2009.02.10 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
E w g PLASTIC MOISTURE LQuio - T
5 E | & 20 40 60 80 100 T covenr  MMT 3 O &
Sy o £l z - . : 1 1 wp w we| 24 | GRANSIZE
[ ) u 2125 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION c|l2l e | 2|z = —o————— DISTRIBUTION
DEPTH Y IE fa >(23 < | O UNCONFINED + FIELD VANE Y %)
512 z|[ZC| § |® QUCKTRIAXIAL x LABVANE [ WATER CONTENT (%)
196.7 Pond Surface W 20 40 60 80 100 20 40 €0 kNm3 |GR SA SI CL
0.0 ICE and WATER
196
1950
17 Silty CLAY, some sand 1] ss | 14 195 p
Very Sofl to Stiff
Grey %
1]
//
& 12|8s | 1 o
4|
194
9%
I
H1
3 S8 0 o
A
iy
g 193
1%
£
192.2
45 END OF BOREHOLE AT 4.5m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK
BOREHOLE BACKFILLED WITH
HOLEPLUG AND AUGER CUTTINGS
TO SURFACE.
3 Numbers refer to 2
X 1585 (o) STRAIN AT FAILURE

Sensitivily 10




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH21-04L 10F1 METRIC
GWP# 5294-08-00 LOCATION Harrison Twp., Stalion 23+188.5 O/S 13.1L, SBL ORIGINATED BY ws
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.13 - 2008.02.13 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [ CEEEENE TRATION
wi 4 pusic  NATURAL LiQuip = REMARKS
= @ S MOISTURE - I
5 w|sE| 3 4 60 80 100 UMIT ConTENT Sl IRl &
215 ul=g|[ 2z 3 ' - — wp w wo| 58 | cramsize
ELEV Llm| g 212 56| © |SHEAR STRENGTH kPa
DESCRIPTION =l s |2z | E — DISTRIBUTION
DEPTH § =) t > 8 o ; O UNCONFINED + FIELD VANE Y (%)
|2 Z (2O @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
196.7|  Pond Surface v 40 60 80 100 20 40 60 kNm 2 |GR SA I CL
00| ICE and WATER )
196
195.3
1.4 Silty CLAY, trace sand
Very Sofl [ -
Grey 11| ss| 3 198 °
1
1]
b
1]
Sand Lense // 2 | Tw °
I¢ 194
H
//
9 0 8 48 44
(12| ss | 1
Silty sand layer at 3.5m 9 L
192.9 ] cHL 40
3.8 END OF BOREHOLE AT 3.8m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Apr 21/09 03" 195.6
Jun 05/09 03" 1956
Aug 17/09 Ground Surface
Aug 25/09 Ground Surface
Oct 27/09 Ground Surface
Nov 20/09 Ground Surface
*(above ground surface)
3 ., 3. Numbers ref 2
+3.x3: umbers refer to 15_¢_5

Sensitivity

1o (%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH21-05 10OF1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 23+201 C/L, SBL ORIGINATED BY _wWB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodelic DATE 2009.02.13 - 2009.02.13 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W [RESISTANGE PLOT . REMARKS
=N’} (‘_() { psTIc O e uaup | =
51 o | 3| 3 20 40 60 80 100 L CONTENT Rl ) &
El =z = GRAIN SIZE
ELEV 2|8 w| 3|25| S [SHEAR STRENGTHkPa ey g DISTRIBUTION
DESCRIPTION = < z| E
DEPTH 2|3 s S[38| < |o UNCONFINED  + FIELD VANE y %)
el = z|[g°| @ |e quckTRIAXIAL x LaBVANE [ WATER CONTENT (%)
1967 Pond Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR sA SI oL
00| |CE and WATER
196.1
06 SAND, some peat, some clay 196
Very Loose
Grey
195.5]  Wet L I
12 Silty CLAY, sandy H
Very Soft ]
Grey
195
2 | ss 2 HHo 0 27 50 23
%
1/
1]
g
HAA 3 | ™W | PH o
194
15
¢
] o 0 21 49 30
4| ss | 11
o
]
1]
193
192.8 V]
39 END OF BOREHOLE AT 3,9m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS AND HOLEPLUG
TO SURFACE.
+3 xa, Numbers refer to 1535
o $° (%) STRAIN AT FAILURE

Sensitivity
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ONTMT4S 6121.GPJ

Ministry of
Transportalion

Ontario THURBER
RECORD OF BOREHOLE No BH21-06R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 23+213.5 O/S 6.4R, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavalion COMPILED BY AN
DATUM _Geodelic DATE 2009.02.10 - 2009.02.10 CHECKED BY RPR
SOIL PROFILE SAMPLES o w EEQER#ACN%%NPES'?NETRATION
W o e pLasTic [ NATURAL uauip 'i REMARKS
= o | 3| 8 20 40 60 80 100 wr e | B S &
20 & wlzE| =z 3 L L 1 wp w wie| 5% [ crawsize
ELEV Qlm o 012856 O |SHEAR STRENGTH kPa
DESCRIPTION c| 2 2(22| E 0 Ll
DEPTH E P > |3 8| < |o UNCONFINED + FIELD VANE Y (%)
sl 2 Z (29| © |e QuCKTRAXAL x LABVANE | WATER CONTENT (%)
2006 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR SA SI CL
00|  BEDROCK AT SURFACE
+ 3 X 3. Numbers refer to 15$5
N 5> (%) STRAIN AT FAILURE

Sensitivity




1211112

ONTMT4S 6121.GPJ

Ministry of
Transporiation

Ontario

THURBER

GWP#___ 5294-08-00

RECORD OF BOREHOLE No BH21-07

Harrison Twp., Station 23+216 C/L, SBL

10F 1 METRIC

ORIGINATED BY _wB

200.4 Ground Surface

HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY LG
DATUM _Geodetic 2009.02.10 - 2009.02.10 CHECKED BY ___ RPR
DYNAMIC CONE PENETRATION
w
SOIL PROFILE &« 3 |RESISTANCEPLOT —— ene | MATURAL - REMARKS
E 2 (&) LM MOISTURE wr| EE &
= o |<8| @ 20 40 60 80 100 CONTENT Z0
Sl wl=g| z £ L 11 wp w wo| 58 [ cransize
ELEV 2|8l w| 3|a5| & [SHEARSTRENGTH kPa
DESCRIPTION =2l 5| 2132 E e DISTRIBUTION
DEPTH S|3| F | 5|38 < |O UNCONFINED  + FIELD VANE %)
el = Z|[E€©| @ |e QUICKTRIAXIAL x LABVANE [ WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 GR SA SI CL

00 QRGANICS: (200mm)

11
11

0.2 BEDROCK AT 0.2m

Numbers refer to
Sensitivity

20

‘5‘35 (%) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No D21-01L 1 OF 1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 23+163.5 O/S 13.0L, SBL ORIGINATED BY w8
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY LG
DATUM _Geodetic DATE 2009.02.10 - 2009.02.10 CHECKED BY RPR
DYNAMIC CONE PENETRATION
[CH7} < & PLASTIC L TURE wauno [ HE
= o3| 8 20 40 60 80 100 L CONTENT Tz 0 &
Slel .| 4[(zE] 2 v —— : : wp w we| 38 | cransize
_ELEV_ DESCRIPTION & ol o 2 235 g SHEAR STRENGTH kPa . DISTRIBUTION
DEPTH s 2| >|38| = |o UNCONFINED  + FIELD VANE Y (%)
e[z z|E©| § |e QuCKTRIAXIAL x LABVANE | WATER CONTENT (%)
1954 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
0.0 DCPT from surface
195 \
194—4
1932
22 END OF DCPT AT 2.2m UPON
REFUSAL ON PROBABLE
BEDROCK
20
+3. 3. Numbers refer to 15¢5

Sensitivity 10

(%) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Ministry of
Transporiation
Ontario . .
THURBER
RECORD OF BOREHOLE No D21-02R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Stalion 23+188.5 0/S 13.1R, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY LG
DATUM _Geodetic DATE 2009.02.13 - 2009.02.13 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & . Y [RESISTANCE PLOT e R N —
= IR 20 40 6 80 00 [ wme | £ &
2 & LIz2| z 1 wp w w | 58 | cransize
ELEV tla| & 2125 © |SHEAR STRENGTH kPa
DESCRIPTION =S| & |28 & —— DISTRIBUTION
DEPTH K b >|38| £ |© UNCONFINED + FIELD VANE y %)
el 2 Z || @ |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
196.0 Ground Surface w 20 40 60 80 100 20 40 60 kN/m 3 |GR sA sI cL
0.0 DCPT from surface 198
195\g
194
193 ’
102
190.9 191 \"%-..._
5.1 END OF DCPT AT 5,1m UPON
REFUSAL ON PROBABLE
BEDROCK.
3 3. Numbers refer to 2
+ULXT 1595 (o) STRAIN AT FAILURE

Sensilivity 10




1212112

ONTMT4S 6121.GPJ

Ministry of
Transporiation

Ontario

Sensilivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No D21-03L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Stalion 23+213.5 O/S 6.4L, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY LG
DATUM _Geodetic DATE 2009.02.10 - 2009.02.10 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © léi RESISTANCE PLOT { e NATURAL - - REMARKS
@ MOISTURE - I
e o|2Z| 8 20 40 60 80 100 | commw M| 58 &
S| wlzg| z L t : wp w we| 54 | cransize
ELEV Llm| @ J|12a| © |SHEARSTRENGTH kPa
DESCRIPTION Els| & 2|28 E ———— DISTRIBUTION
DEPTH <|3 P 5|3 8| < |0 UNCONFINED ~ + FIELD VANE Y %)
£l z|ZC| © |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
198.0 Ground Surface w 20 40 B0 80 100 20 40 €0 kNm3 |GR sA SI CL
B8 "\ ORGANICS: (25mm) /|
BEDROCK AT 0.025m.
20
+3 x 3. Numbers refer to 1595




Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/13/12

FIGURE F1
GRAIN SIZE DISTRIBUTION
SAND, SAND and GRAVEL FILL
U.S.S. Sieve size, meshesfinch Size of openings, inches
200 100 G050 40 30 16 108 4 3 3@ a1 1 3"41/4° 67
100 L 1 L L L 1 1 I L L
90 /
Ml
80 i
70 / / Ay
: )i,
I / A
= 60 f y A
i a1
Z | Al /
[T 50 F L /
= /4 { /VE/ /|
S 40 Vv o0 1
L
14 y Vad 1
o 1
30 } /5"/
1
20 //(
10 /..-'/
0 I
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ BH20-01 0.98 199.52
x BH20-02R 0.69 199.41
A BH20-03 0.69 199.61
* BH20-03 2.50 197.80
® BH20-05 0.99 199.31
L BH20-09 0.99 199.81
|
Date  December 2012 . l Prepd | MFA
GWP# 5294-08-00 THURBER Chkd. MRA




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/13/12

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE F2

SAND

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

Size of openings, inches

2?0 1?0 GFS'D 4:] ao 1F 1ID? 4 :‘4 3/|8'1|Q" 3l|4' 1I' 11|17‘ 3'41|14'6l'
100 /u/k,
Wl
90 ’/
80 /
70
=z
£
= 60
14
L
z /
o 50
|_
Z
y J
T 40
w
o
30
20
10 H
0 naill
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE |MEDIUM| COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BH20-13L 1.52 194.38
R
Date  December 2012 . l Prep'd = MFA |
GWP# 5294-08-00 THURBER Chkd. | MRA




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/13/12

Hwy 69 Four-Laning North of Hwy 529

FIGURE F3
GRAIN SIZE DISTRIBUTION
Silty CLAY
U.S.S. Sieve size, meshesfinch Size of openings, inches
200 100 BOSD 40 30 16 108 4 3 B AU A 341476
100 ! 1 L e 1 x PR fay
S /’
90 1 H
80 / /
/ /
70 7
Z %
<
;J_: 60
o
w
Zz
i 50
'—
Z
3
g 40 M
i
o
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE |MEDIUM | COARSE FINE COARSE |~ opmie
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ BH20-10R 1.42 195.08
b 4 BH20-11R 2.13 194.07
A BH20-11R 3.24 192.96
* BH21-04L 3.28 193.42
® BH21-05 1.83 194.87
L] BH21-05 3.12 193.58
[
Date  December2012 . l Prep'd | MFA ..
GWP# 5294-08-00 THURBER Chkd. . MRA




THURBALT 6121.GPJ 12/13/12

Hwy 69 Four-Laning North of Hwy 529

PLASTICITY INDEX

Date

FIGURE F4
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
o
\r‘y
30 e
cL
20 /
® /
10 b //
cL v
CL-ML / MI-Ol MH-OH
ML oL
i 10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
° BH20-11R 2.13 194.07
x BH21-05 1.83 194.87
R
.December 2012 Prep'd | MFA ..
. l Chkd MRA

GWP#  5294-08-00

THURBER




MINMISTRTY OF TRAMSPORTATION, ONTARG

[ & RO, 2
% BH20-13L==~

— Wl

~T BH20-05 " BH20—09

BH20—07// *ﬂGﬁWAY 69 NBL

—-— r —

== .. 3 #BH2O ozna-;$

Lo

— - D20y O,er—T\_"’_BHZO O6RM<U

= : D20 04R

RIEERZTE e

S

METRIC

~ DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

UNLESS OTHERWISE SHOWN

CONT No
GWP No 5294-08-00

HIGHWAY 69 FOUR-LANING
HARRISON HWY 69 SBL-LT TOE

STA 234125 — 23+215)
BOREHOLE LOCATIONS AND SOIL_STRATA

SHEET

AN\ mMm GrouP

THURBER ENGINEERING LTD.

48m
L |
L I Il
SCALE 1:800
D21-01L | BH21-04L D21-03L LEGEND
"' Borehole
'Q' Cone
204 = 204 N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PROPOSED GRADE PH Pressure, Hydraulic
HIGHWAY 69 SBL Q\ 2 Water Level
Head Artesian Water
200 200 T Piezometer
/- 90% Rock Quality Designation (RQD)
2 BEDROCK A/R Auger Refusal
& R4 NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
s N 3 Oull D20-04R 200.4 5 058 601.7 233 141.6 | BH20-01 200.5 5 058 538.5 233 191.0
196 T~ ICE/WATEI{ FEY - - 106 D20-05L 196.0 5 058 547.5 233 158.1 | BH20-02R 200.1 5 058 552.3 233 187.5
- 17 SILTY CLAY BH21-01 196.3 5 058 531.3 233 146.5 | BH20-03 200.3 5 058 556.8 233 174.1
------- —3' TRACE SAND BH21-02R 196.7 5 058 549.4 233 147.6 | BH20-04L 200.1 5 058 561.2 233 160.4
1 ; - — 200.3 5 058 575.2 233 1571
ROUN E ,{( Very Soft BH21-03 196.7 5 058 549.7 233 129.6 | BH20-05
amcggASLBLGLEFT TOE ! b BH21-04L 196.7 5 058 550.0 233 111.5 | BH20-06R 200.2 5 058 589.0 233 153.7
BRI NS BH21-05 196.7 5 058 568.1 233 112.6 | BH20-07 200.6 5 058 593.5 233 1401
LSZS AN PROBABLE BEDROCK BH21-06R 200.6 5 058 581.6 | 233 108.8 | BH20—-0BL 200.6 5 058 592.7 233 131.9
192 - 192 BH21-07 200.4 5 058 579.1 233 102.4 | BH20-09 200.8 5 058 600.9 233 133.3
D21-01L 195.4 5 058 531.7 233 128.5 | BH20—10R 196.5 5 058 550.0 233 204.9
D21-02R 196.0 5 058 567.8 233 130.7 | BH20-11R 196.2 5 058 568.3 233 188.0
D21-03L 198.0 5 058 572.9 233 099.4 | BH20—12R 195.9 5 058 586.7 233 171.0

BH20-13L 195.9 5 058 564.0 233 1429

D20-01L 200.2 5 058 543.0 233 171.6

D20-02R 200.1 5 058 570.7 233 170.7

188—— —188 D20-03L 200.3 5 058 579.7 233 143.5
-NOTES-

1) The boundaries between soil strala have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence,

2) This drawing is for subsurface information only. Surface

I:) ROF| LE ALO N G LE [__T TOE H | G HWAY 69 S B L details and features are for conceptual illustralion.
48m H 1:800 GEOCRES No. 41H-99

' { ————l

L w

0 4 8 12m v 1:200 8
wv
&
* [ oATE | BY DESCRIPTION
DESIGN RPR [CHK AEG |CODE LOAD |DATE  DEC. 2012
DRAWN MFA {CHK. PKC |SITE STRUCT [oWG

FILENAME: H:\Drafting\19\5161\21\1ed6121-Plan&Profiles(LT).dwg

PLOTDATE: Dec 14, 2012 — 4:38pm



WMISTRY OF TRANSPORTATION, ONTARIO

-T N S N s e N :.’ > ”Q_e,\ O —— > B DlMENSXNEIEln?METRES CONT No
; < $021—03'— eV N AND/oR MILLMETREs | GWP No 5294-08-00
7 \/ Wa. X ————— UNLESS OTHERWISE SHOWN ["HiGHWAY 69 FOUR-LANING | SHEET

HARRISON HWY 69 SBL—-G

(STA 23+125 — 234215)
BOREHOLE LOCATIONS AND SOIL STRATA

AN\ Mmm Group

S . ___q__“:h_—h____oT__:_____ S ——— DZO O5L e =5 ! ’ TR T ITRE S % 4 \”_j v, g0 DN x TV i . .
T P _:— ; I AN AN — . > /X / THURBER ENGINEERING LTD.

T

— - S - — — - — _ —Aal —_— o——
—7 : ADZO—O‘H_':'——__j‘BHZO O4|—__ _$_D20 O3L _’_BHZO 08L E— ] A -
N -w- : p e N - 7
\ e BH20—01‘ ¢BH20—03' BH20-05 “BH20-09" 77
z 5 BHzo—q?” WIGHWAY 69 NBL N %

%—1 : lgozo 04R

—BH20- oeRm OB

BH20—1OR

:',\1 ¥ N A Nl
PP P 7 e i '\’_"}"k',-:'.\ E: ..;,_/_."_‘z

SCALE 1:800

LEGEND
" Borehole
H21-03 BH21-05 , BH21-07 | cone
BH21_O1_._ ‘B N _‘ _‘_ N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
204—— —f=———————————30% ¥ Water Level
T Head Artesian Water
PROPOSED GRADE ORGANICS Piezometer
HIGHWAY 69 SBL\ [ 90% Rock Quality Designation (RQD)
_/‘(\\\ A/R Auger Refusal
= é NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
\ BEDROCK v D20-04R 200.4 5 058 601.7 | 233 141.6 | BH20-01 200.5 5 058 538.5 | 233 191.0
D20-05L 196.0 5 058 547.5 233 158.1 | BH20-02R 200.1 5 058 552.3 233 187.5
ORIGINAL GROUN ; BH21-01 196.3 5 058 531.3 233 146.5 | BH20-03 200.3 5 058 556.8 233 1741
SAND BH21-02R | 196.7 5 058 549.4 | 233 147.6 | BH20-04L| _ 200.] 5 058 561.2 | 233 160.4
N SOME PEAT, SOME CLAY BH21-03 196.7 5 058 549.7 | 233 129.6 | BH20-05 200.3 5 058 5752 | 233 1571
- ; Very Loose 196 BH21-04L 196.7 5 058 550.0 233 111.5 | BH20-06R 200.2 5 058 589.0 233 153.7
e o 3 BH21-05 196.7 5 058 568.1 233 112.6 | BH20-07 200.6 5 058 593.5 233 140.1
;,;.--v-” /p b BH21-06R 200.6 5 058 581.6 233 108.8 | BH20-08L 200.6 5 058 592.7 233 131.9
TSILTY CLAY ] 1 BH21-07 200.4 5 058 579.1 233 102.4 | BH20-09 200.8 5 058 600.9 233 133.3
SOME SAND TO SANDY il D21-01L 195.4 5 058 531.7 233 128.5 | BH20—-10R 196.5 5 058 550.0 233 204.9
VBTY Soft fo Stiff{] ! D21-02R 196.0 5 058 567.8 233 130.7 | BH20-11R 196.2 5 058 568.3 233 188.0
4’ t-a« X D21-03L 198.0 5 058 572.9 233 099.4 | BH20-12R 195.9 5 058 586.7 233 171.0
192 22 192 BH20-13L 195.9 5 058 564.0 233 142.9
D20-01L 200.2 5 058 543.0 233 177.6
D20-02R 200.1 5 058 570.7 233 170.7
D20-03L 200.3 5 058 579.7 233 143.5

-NOTES-
1) The boundaries between soil stroto have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

P RO Fl LE ALO N G (E H | G HWAY 69 S B L 2) This drawing is for subsurface information only. Surface

16 32 48m H 1:800 details and features are for conceplual illustration,

—Plan&Profiles(CL).dwg

2012 - 8:29am

,__, . ; ; GEOCRES No. 41H-99
0 4 8 12m Vv 1:200
z
B
wr
o
® | DATE [ BY DESCRIPTION
DESIGN RPR [CHK AEG [CODE [Load |DATE DEC. 2012

DRAWN _MFA |CHK PKC [SITE [STRUCT [DWG

FILENAME: H:\Drafting\19\5161\21\ted6121

PLOTDATE: Dec 17,



WMISTRY OF TRANSPORTATION, ONTARIO
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by

N

.

T

———— D20_O1LT—
T

BH20-03

®

*

BH20-09

HIGHWAY 69 NBL

S

11R=

BH20—-

BH20—12R#\?\

PLAN

BH21-02R

&

SCALE 1:800

D21-02R

&

BH21-06R

3

204 — —————204
PROPOSED GRADE
[HIGHWAY 69 SBL ¢
A>;\\'..I
200 - Pl 200
</”"BEDROCK
\ORIGINAL GROUND
HWY 69 SBL RIGHT TOE
196- 196
oA £ S
. 0 -
Very Stiff R s \ ‘_‘ZZ
5 SILTY CLAY / 9%
Q SOME ORGANICS %
3 P.K.CHAFTERM Very Soft PROBABLE BEDROCK
192—— - — — 192
%
&CE OF oﬁ
188 - — 188

PROFILE ALONG RIGHT TOE HIGHWAY 69 SBL

48m
' L d——|
L
8 12m

H 1:800

V 1:200

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No

GWP No 5294-08-00

HIGHWAY 69 FOUR-LANING
HARRISON HWY 69 SBL-RT TOE

(STA 23+125 — 23+215)
BOREHOLE_LOCATIONS AND SOIL_STRATA

SHEET

'A\\\ MMM GROUP

THURBER ENGINEERING LTD.

LEGEND
‘ Borehole
'$' Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
pA Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
D20-04R 200.4 5 058 601.7 233 141.6 | BH20-01 200.5 5 058 538.5 233 191.0
D20-05L 196.0 5 058 547.5 233 158.1 | BH20—02R 200.1 S 058 5562.3 233 187.5
BH21-01 196.3 5 058 531.3 233 146.5 | BH20-03 200.3 5 058 556.8 233 17441
BH21-02R 196.7 5 058 549.4 233 147.6 | BH20—-04L 200.1 5 058 561.2 233 160.4
BH21-03 196.7 5 058 549.7 233 129.6 | BH20-05 200.3 5 058 575.2 233 1571
BH21-04L 196.7 5 058 550.0 233 111.5 | BH20-06R 200.2 5 058 589.0 233 153.7
BH21-05 196.7 5 058 568.1 233 112.6 | BH20-07 200.6 5 058 593.5 233 140.1
BH21-06R 200.6 5 058 5B1.6 233 108.8 | BH20—08BL 200.6 5 058 592.7 233 131.9
BH21-07 200.4 5 058 579.1 233 102.4 | BH20-09 200.8 5 058 600.9 233 133.3
D21-01L 195.4 5 058 531.7 233 128.5 | BH20-10R 196.5 5 058 550.0 233 204.9
D21-02R 196.0 5 058 567.8 233 130.7 | BH20-11R 196.2 5 058 568.3 233 188.0
D21-03L 198.0 5 058 572.9 233 099.4 | BH20-12R 195.9 5 058 586.7 233 171.0

BH20—-13L 195.9 5 058 564.0 233 1428

D20-01L 200.2 5 058 543.0 233 1776

D20-02R 200.1 5 058 570.7 233 170.7

D20-03L 200.3 5 058 579.7 233 143.5

-NOTES-

1) The boundaries between soil slrata have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence,

2) This drawing is for subsurface information only. Surface
details and features are for conceptual illustralion.
GEOCRES No. 41H-99

wn

z

=]

(72}

&

“[DATE | BY DESCRIPTION

DESIGN_RPR |CHK AEG |CODE _[LoAD [DATE  DEC. 2012
DRAWN _MFA [CHK PKC [SITE [STRUCT JDWG

FILENAME: H:\Orofting\19\5161\21\ted6121—Plan&Profiles(RT).dwg
2012 — 8:23am

PLOTDATE: Dec 17,



MNISTRY OF TRANSPORTATION, ONTARIO

e S i NNl D B D P 7

2\ p21-01L
|/

DIMENSMNEIE ||§: METRES CONT No
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SCALE 1:800
LEGEND
"' Borehole
'& Cone
D20—05L BH20—13L N Blows /0.3m (Std Pen Test, 475J/blow)
G _‘_ - CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
¥ Water Level
20— = 204 Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD
PROPOSED GRADE A/R Au;er ReflIJ:OI anetien (60
HIGHWAY 69 NBL ¢
_\\ NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
200 D20—04R 200.4 5 058 601.7 233 141.6 | BH20-01 200.5 5 058 538.5 | 233 191.0
D20—05L 196.0 5 058 547.5 233 158.1 | BH20—02R 200.1 5 058 552.3 | 233 187.5
BH21-01 196.3 5 058 531.3 233 146.5 | BH20-03 200.3 5 058 556.8 233 174.1
BH21-02R 196.7 5 058 549.4 233 147.6 | BH20—04L 200.1 5 058 561.2 | 233 160.4
BH21-03 196.7 5 058 549.7 233 129.6 | BH20-05 200.3 5 058 575.2 233 157.1
ORIGINAL GROUND BHZ1_04L| 1967 5 056 550.0 | 253 111.5 | BH20-06R | _ 200.2 5 058 589.0 | 233 153.7
HWY 69 NBL LEFT TOE BH21-05 196.7 5 058 568.1 233 112.6 | BH20-07 200.6 5 058 593.5 233 140.1
196 iy BH21-06R 200.6 5 058 581.6 233 108.8 | BH20—-08L 200.6 5 058 592.7 233 131.9
Dw BH21-07 200.4 5 058 579.1 233 102.4 | BH20-09 200.8 5 058 600.9 233 133.3
l_ SO?AEM;IILT gg E'::CSEQS'”‘ TRACE CLAY D21-01L 195.4 5 058 531.7 233 128.5 | BH20—10R 196.5 5 058 550.0 233 204.9
IO o act 2 D21—02R 156.0 5 058 567.8 233 130.7 | BH20-11R 196.2 5 058 568.3 233 188.0
SILTY CLAY D21-03L 198.0 5 058 572.9 233 099.4 | BH20-12R 195.9 5 058 586.7 233 171.0
e BH20—13L 195.9 5 058 564.0 233 142.9
35 ) very St 192 D20-01L 200.2 5 058 543.0 | 233 1776
D20—-02R 200.1 5 058 570.7 233 170.7
D20-03L 200.3 5 058 579.7 233 143.5

~NOTES-

1) The boundaries belween soil sirata have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface

P R O F| LE ALO N G LE FT TO E H | G H WAY 6 9 N B L details ond features are for conceptual illustralion.
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MNSTRY OF TRAMSPORTATION, OMTARD

D21 —O3L

\\,/” _)a%

S

¥ ——

o —

¥ BH20—T3L==r"~

" BH20-09

HIGHWAY 69 NBL

SCALE 1:800

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No

GWP No 5294-08-00

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 NBL-LT SHLDR

(STA 23+125 — 23+4215)
BOREHOLE LOCATIONS AND SOIL_STRATA

SHEET

2N\ MMM Group

THURBER ENGINEERING LTD.

D20-01L BH20-04L D20-03L BH20-08L
ks ® 4 )
204 = 204
PROPOSED GRADE
HIGHWAY 69 NBL ¢
ASPHALT
\ N
R o vavavivy Il 9050 200
200 " & .
ORIGINAL GROUND X -
HWY 69 NBL LEFT SHOULDER L %o o e ™~ PROBABLE ROCK FILL

196 =
SAND FILL /

WITH TO SOME GRAVEL, OCC. ASPHALT AND
ROCK FILL FRAGMENTS
Very Dense

30100

PROFILE ALONG LEFT SHOULDER HIGHWAY 69 NBL

48m H 1:800

|
|

12m vV 1:200

196

LEGEND
‘ Borehole
-$- Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
D20-04R 200.4 5 058 601.7 233 141.6 | BH20-01 200.5 5 058 538.5 233 191.0
D20-05L 196.0 5 058 547.5 233 158.1 | BH20-02R 200.1 5 058 552.3 233 187.5
BH21-01 196.3 5 058 531.3 233 146.5 | BH20-03 200.3 5 058 556.8 233 1741
BH21-02R 196.7 5 058 549.4 233 147.6 | BH20-04L 200.1 5 058 561.2 233 160.4
BH21-03 196.7 5 058 549.7 233 129.6 BH20-05 200.3 5 058 575.2 233 1571
BH21-04L 196.7 5 058 550.0 233 111.5 | BH20-06R 200.2 5 058 589.0 233 153.7
BH21-05 196.7 5 058 568.1 233 112.6 | BH20-07 200.6 5 058 593.5 233 140.1
BH21-06R 200.6 5 058 581.6 233 108.8 | BH20-08L 200.6 5 058 592.7 233 131.9
BH21-07 200.4 5 058 579.1 233 102.4 | BH20-09 200.8 5 058 600.9 233 133.3
D21-01L 195.4 5 058 531.7 233 128.5 | BH20-10R 196.5 5 058 550.0 233 204.9
D21-02R 196.0 5 058 567.8 233 130.7 | BH20-11R 196.2 5 058 568.3 233 188.0
D21-03L 198.0 5 058 572.9 233 099.4 | BH20-12R 195.9 5 058 586.7 233 171.0

BH20—-13L 195.9 5 058 564.0 233 1429

D20-01L 200.2 5 058 543.0 233 177.6

D20-02R 200.1 5 058 570.7 233 170.7

D20-03L 200.3 5 058 579.7 233 143.5

-NOTES-

1) The boundaries between soil strato have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface
details and features are for conceptual illustration.
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MIMISTRY OF TRAMSPORTATION, ONTARO
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SCALE 1:800
LEGEND
-‘ Borehole
'$' Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
BH20-01 | BH20-03 BH20-05 BH20-07 BH20-09 e v Water Level
. ‘ ‘ ‘ Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
204 S E— —t+— 204 A/R Auger Refusal
PROPOSED GRADE NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
HIGHWAY 69 NBL D20-04R 200.4 5 058 601.7 233 141.6 | BH20-01 200.5 5 058 538.5 233 191.0
% D20-05L 196.0 5 058 547.5 | 233 158.1 | BH20—02R 200.1 5 058 552.3_| 233 187.5
BH21-01 196.3 5 058 531.3 233 146.5 | BH20-03 200.3 5 058 556.8 233 1741
200 R A BH21-02R 196.7 5 058 549.4 233 147.6 | BH20-04L 200.1 5 058 561.2 233 160.4
b DX, X‘_)( BH21-03 186.7 5 058 549.7 233 128.6 BH20-05 200.3 5 058 575.2 233 1571
ORIGINAL GROUN &5 o, ye “SENSES BH21-04L 196.7 5 058 550.0 233 111.5 | BH20—06R 200.2 5 058 589.0 233 153.7
IS )\\5}3-: ; oo BH21-05 196.7 5 058 568.1 233 112.6 | BH20-07 200.6 5 058 593.5 233 140.1
' > =] BH21-06R 200.6 5 058 581.6 233 108.8 | BH20-08L 200.6 5 058 592.7 233 131.9
ROCK FILL B9 e salks
PROBABLE CK / 3t ﬁ?ﬁcr:% ‘ZLOMEGEI?V'IEE};CEF(‘!LI;IY_ BH21-07 200.4 5 058 579.1 233 102.4 BH20-09 200.8 5 058 600.9 233 133.3
Compact to Very Dense D21-01L 195.4 5 058 531.7 233 128.5 | BH20-10R 196.5 5 058 550.0 233 204.9
196 P Y 196 D21-02R 196.0 5 058 567.8 | 233 130.7 |BH20-11R 196.2 5 058 568.3 | 233 188.0
D21-03L 198.0 5 058 572.9 233 099.4 | BH20-12R 195.9 5 058 586.7 233 171.0
BH20-13L 195.9 5 058 564.0 233 142.9
D20-01L 200.2 5 058 543.0 233 177.6
D20-02R 200.1 5 058 570.7 233 170.7
D20-03L 200.3 5 058 579.7 233 1435
-NOTES-
1) The boundaries between soil slrala have been established
P ROF| LE ALONG q; H|GHWAY 69 N Bl_ only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.
16 48m H 1:800 . .
L | 1 — 2) This drawing is for subsurface information only. Surface
C - — details and fegtures are for conceptual illustration.
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MINETRY OF TRANSPORTATION, OMTARG

DIMENsmEH?llr?METRES CONT No
AND/OR MILUMETRES | GWP No 5294-08-00
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BOREHOLE _LOCATIONS AND SOIL_STRATA
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SCALE 1:800
LEGEND
'¢- Borehole
'Q Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
BH20-10R BH20—-11R BH20—-12R
‘ _., ‘ CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
¥ Water Level
204 - 204 T Head Artesian Water
Piezometer
PROPOSED GRADE 90% Rock Quality Designation (RQD)
/HIGHWAY 69 NBL € A/R Auger Refusal
NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
200 200 D20-04R 200.4 5 058 601.7 233 141.6 | BH20-01 200.5 5 058 538.5 233 191.0
D20-05L 196.0 5 058 547.5 233 158.1 | BH20-02R 200.1 5 058 552.3 233 187.5
BH21-01 196.3 5 058 531.3 233 146.5 | BH20-03 200.3 5 058 556.8 233 174.1
SVIIQJG;Q‘/?\J%LGRTG%?,\T]EE BH21-02R 196.7 5 058 549.4 233 147.6 | BH20—-04L 200.1 5 058 561.2 233 160.4
BH21-03 196.7 5 058 549.7 233 129.6 | BH20-05 200.3 5 058 575.2 233 157.1
BH21-04L 196.7 5 058 550.0 233 111.5 | BH20—06R 200.2 5 058 589.0 233 153.7
Very Loose BH21-05 196.7 5 058 568.1 233 112.6 | BH20-07 200.6 5 058 593.5 233 1401
196- 10 s TR X 1 SAND 96 BH21-06R 200.6 5 058 581.6 | 233 108.8 | BH20—0BL 200.6 5 058 592.7 233 131.9
“'-L.,;m:u,,,vu\,x
43/ v»\.ﬁ 3l TRACE SILT BH21-07 200.4 5 058 579.1 233 102.4 | BH20-09 200.8 5 058 600.9 233 133.3
45 8 % Very Loose D21-01L 195.4 5 058 531.7 233 128.5 | BH20—10R 196.5 5 058 550.0 233 204.9
< S D21-02R 196.0 5 058 567.8 233 130.7 | BH20-11R 196.2 5 058 568.3 233 188.0
D21-03L 198.0 5 058 572.9 233 099.4 |BH20—12R 195.9 5 058 586.7 233 171.0
% \—
WITH SAND SEAMS PROBAGLE BEDROCK BH20-13L | 1959 5 058 564.0 | 233 142.9
pra—— LY OR ROCK FILL 192 D20-01L | 2002 5 058 543.0 | 233 177.6
SAND / D20-02R 200.1 5 058 570.7 233 170.7
TRACE TO SOME SILT D20-03L 200.3 5 058 579.7 233 143.5

-NOTES-

1) The boundaries between soil strato have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

Loose

2) This drawing is for subsurface information only. Surface
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MINISTRY OF TRAMSPORTATION, ONTARO
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DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

METRIC

CONT No
GWP No 5294-08-00
HIGHWAY 69 FOUR—LANING

HARRISON HWY 69 NBL-RT SHLDR

(STA 23+125 — 23+4215)

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

AN\ mMm GrouP

THURBER ENGINEERING LTD,

0
L | 1 ] }
—
SCALE 1:800
LEGEND
‘ Borehole
'Q Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
— — H20— D20-04R
BH20—-02R D20-02R BH20-06R -ﬂ} PH Pressure, Hydraulic
‘ v Water Level
Head Artesian Water
204—— 204 T Piezometer
90% Rock Quality Designation (RQD)
PROPOSED GRADE A/R Auger Refusal
HIGHWAY 69 NBL Q\ ASPHALT NO ELEVATION |  NORTHING EASTING NO | ELEVATION |  NORTHING EASTING
2 = D20-04R 200.4 5 058 601.7 233 141.6 | BH20-01 200.5 5 058 538.5 233 191.0
S F— N N 200 D20-05L 196.0 5 058 547.5 233 158.1 | BH20-02R 200.1 5 058 552.3 233 1875
200 _ i BHZ1-01 196.3 5 058 531.3 | 233 1465 | BH20-03 200.3 5 058 556.8 | 233 174.1
ORIGINAL GROUND N3 [ XX 31 BH21-02R 196.7 5 058 549.4 | 233 147.6 | BH20—04L 200.1 5 058 561.2 | 233 160.4
HWY 69 NBL RIGHT SHOULDER 2 X 22 BH21-03 196.7 5 058 549.7 233 129.6 | BH20-05 200.3 5 058 §75.2 233 15741
/ BH21-04L 196.7 5 058 550.0 233 111.5 | BH20-06R 200.2 5 058 589.0 233 153.7
41 '& BH21-05 196.7 5 058 568.1 233 112.6 | BH20-07 200.6 5 058 593.5 233 140.1
181 <& BH21-06R 200.6 5 058 581.6 233 108.8 | BH20—-08L 200.6 5 058 592.7 233 131.9
1957___»3‘-.%‘_: . L9 —_— —— 196 BH21-07 200.4 5 058 579.1 233 102.4 BH20-08 200.8 5 058 600.9 233 133.3
SAND & GRAVEL FILL / SAND FILL D21-01L 195.4 5 058 531.7 233 128.5 | BH20-10R 196.5 5 058 550.0 233 204.9
SOME SILT, TRACE CLAY, SOME GRAVEL, TRACE SILT, D21-02R 196.0 5 058 567.8 | 233 130.7 | BH20-11R 196.2 5 058 568.3 | 233 188.0
0CC. ROCK fILL FRAGMENTS OCC. ROCK FILL FRAGMENTS D21-03L 198.0 5 058 572.9 233 099.4 | BH20-12R 195.9 5 058 586.7 233 171.0
Compact to Dense Compact 1o Very Dense BH20-13L 195.9 5 058 564.0 233 142.9

D20-01L 200.2 5 058 543.0 233 177.6

D20-02R 200.1 5 058 570.7 233 170.7

D20-03L 200.3 5 058 579.7 233 1435

-NOTES-

1) The boundaries between soil strata have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only, Surface

P R O F| LE ALO N G R | G HT S H O U LD E R H | G H WAY 69 N B |_ details and features are for conceplual illustration,
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Swamp Crossings and High Fill Embankments
Highway 69 - Naiscoot Lake to North Project Limit

Appendix G

Highway 69 SBL
Sta. 24+000 to 24+040 Township of Harrison

Boreholes 22-01 to 22-05
DCPTs D22-01R, D22-02L

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings
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Ministry of
Transpontation . l
Ontario THURBER
RECORD OF BOREHOLE No BH22-01 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+001 C/L, SBL ORIGINATED BY _wWB
HWY 69 BOREHOLE TYPE _ Visual Assessmeni and Manual Excavation COMPILED BY AN
DATUM _Geodetic DATE 2008.10.07 - 2008.10.07 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ Y |RESISTANCE PLOT { NATURAL = REMARKS
el 3 ar . wosmme SRR T
5 w|<8| @ 20 40 €0 80 100 CoNTENT z0 &
25 wlzE| z LI wp w w | 58 | cramnsize
ELEV K w Jl2a © |SHEAR STRENGTH kPa
DESCRIPTION Els| & = |22 E ——t DISTRIBUTION
DEPTH I P > |38 | £ |© UNCONFINED + FIELD VANE v %)
G z|&C| & |e QuickTRIAXIAL x LABVANE | WATER CONTENT (%)
198.3 Ground Surface W 20 40 60 80 100 20 40 60 kNim3 |GR SA SI CL
00l ORGANICS: (125mm) =
0.1
BEDROCK AT 0.125m.
+ 3 3.  Numbers refer to 1535
" (%) STRAIN AT FAILURE

Sensitivity




Ministry of
Transporiation

12111112

ONTMT4S 6121.GPJ

Ontario THURBER
RECORD OF BOREHOLE No BH22-02L 1 OF 1 METRIC
GWP# 5294-08-00 Harrison Twp., Station 24+013.5 O/S 13 0L, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodelic 2008.10.07 - 2008.10.07 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 ; RESISTANCE PLOT{ piasme | NATURAL i - REMARKS
= £ o MOISTURE - I
= w|<8| @ 20 40 60 80 100 LM CONTENT Ll RO &
9l w =2l z e o wp w we| 58 | cramsizE
ELEV a|B| ¥ | 2|25| & |SHEARSTRENGTH kPa A IS TRIBUTION
DESCRIPTION = = L|15z| E
DEPTH < |5 t >|128 < O UNCONFINED + FIELD VANE %
@2 212 z WATER CONTENT (%) | ¥ (%)
5 Z g © w @® QUICK TRIAXIAL X LAB VANE
196.8 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR SA sI CL
0.0 PEAT, fibrous A
303
Very Soft e ss 1
Brown LA A
Wet ML_A,A
1961]___ (700mm) S
Q7 g
Silty SAND, occasional peaty A AE
organics ss d
Very Loose to Compacl
Brown lo Grey
Moisl
ss 195 @
o
19;.(25 . ss
+ s“z CLAY, irace sand —b 0 3 49 48
1938 {S;r’e 194
30 :
Silty SAND, trace clay, trace gravel
Loose s o 5 70 20 5
Grey
1931 Wl
3.7 END OF BOREHOLE AT 3.7m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
WATER LEVEL AT 2.1m UPON
COMPLETION OF DRILLING.
Piezometer installation consists of
419mm diameter Schedule 40 PVC pipe
wilh a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Oct 29/08 02 196.6
Feb 19/09 0.5 196.3
Apr 21/09 Ground Surface
Jun 05/09 0.1 196.7
Aug 17/09 05 196.3
Aug 25/09 0.5 196.3
Oct 27/09 0.6 196.2
Nov 20/09 09 195.9

3

Numbers refer lo
Sensilivily

20
‘535 (%) STRAIN AT FAILURE
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- [
Minisiry of
Transportation . l

Onlario THURBER
RECORD OF BOREHOLE No BH22-03 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+026 C/L, SBL ORIGINATED BY WB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2008.10.07 - 2008.10.07 CHECKED BY RPR
SOIL PROFILE SAMPLES | o | u [RESieTicRbior o oN
ri 2 _ puasnc MATURAL o = REMARKS
-2 5 MOISTURE wrl B
K w |28 @ 20 40 60 80 100 HMT conTent Z0 &
S|k wl=g| 2 e I wp W we| 58 | cransize
o ) w 2|28 Q |SHEAR STRENGTH kPa
ELEV DESCRIPTION (2] ¢ 2|1z2| —_———— DISTRIBUTION
DEPTH 5|3 s > |38 | < |O UNCONFINED + FIELD VANE Y %)
el 2 z|£°| @ |e quckTRIAXIAL x LaBVANE | WATER CONTENT (%)
197.3 Ground Surface w 20 40 60 80 100 20 40 80 kNim3 |GR SA SI CL
0.0 Silly SAND, some clay, occasional [
peaty organics i o]
Very Loose to Compact 1] 2 197
Brown
Moist to Wet
288 | 16| g b
1959 196
14 Silty CLAY, some sand to sandy
Very Soft :/
Grey WAA 3 | S8 1 H-el 0 25 52 23
1%
iy
195.0
23 END OF BOREHOLE AT 2.3m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK
WATER LEVEL AT 1.15m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO SURFACE
3 3 Numbers refer to 2
X ensitvity ‘535 (%) STRAIN AT FAILURE
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Sensitivily

Ministry of g
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No BH22-04R 10F1 METRIC
GWP# 5294-08-00 LOCATION Harrison Twp., Stalion 24+031 O/S 12.8R, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY AN
DATUM _Geodetic DATE 2008.10.07 - 2008.10.07 CHECKED BY RPR
DYMNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w R EE PLoT —
w PLASTIC Liouip [ REMARKS
[} S MOISTURE et = I
= wl|s8| @ 20 40 60 80 100 [ commwr * Z0 &
Slel W | Y[(ZE| 2 Y ! ' : ' wp w we| S8 | crawsize
ELEV DESCRIPTION S|8| ¢ | 2[/28| & [SHEARSTRENGTHKPa L BISTRIBUTION
DEPTH < 2| 3138 < |o unconrinen + FIELD VANE Y %)
ElZ Z|ZCO[ @ |e@ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
199.5|  Ground Surface w 20 40 60 80 100 20 40 &0 kNim3 [GR SA sl cL
B\ ORGANICS: (50mm}
BEDROCK AT 0.05m
+3 x3. Numbers refer to 1535
PXT P (%) STRAIN AT FAILURE
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- e
Ministry of
Transporiation . .

Ontario THURBER
RECORD OF BOREHOLE No BH22-05 10F 1 METRIC
GWP#___5294-08-00 LOCATION Harrison Twp., Slation 24+036 C/L, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Haliow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.07 - 2008.10.07 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E " S, RESISTANCE PLOT = re MR gy REMARKS
51 A 5| & 20 40 80 80 100 UMIT - conrent Wz 0 &
£l z S GRAIN SIZE
Z|%| w| 3|[e5| & |sHEAR STRENGTH kPa "P v "L g
ELEV DESCRIPTION |2 & IS = —_— DISTRIBUTION
DEPTH A E] r >(23 < [ © UNCONFINED + FIELD VANE v (%)
El= z|[g°| @ |e quckTRiAxAL x LagvaNe | WATER CONTENT (%)
198,0 Ground Surface w 20 40 80 80 100 20 40 60 kNim3 [GR sA SI CL
&9 ORGANICS: (75mm) T e
Silly SAND, trace clay, occasional f41]88]| 2 o 0 63 31 6
197.4 peaty organics '+
0.6 Very Loose .
Brown
Moist
END OF BOREHOLE AT 0.6m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE DRY UPON
COMPLETION OF DRILLING,
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION
+3 x 3. Numbers refer to 1535
' " Sensitivity 1o (%) STRAIN AT FAILURE
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Sensitivity

a Ministry of
Transporiation
Ontario THURBER
RECORD OF BOREHOLE No D22-01R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+013.5 O/S 13.0R, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2008.10.07 - 2008.10.07 CHECKED BY RPR
DYNAMIC CONE PENETRATION
W s < PLASTIC L STURE uQuID T
= NEEIR 20 40 60 80 100 wr e | £ 5 &
=K LlzE]| z ; : : ' - wp w we| 24 | GRANSIZE
ol m w il SR O |SHEAR STRENGTH kPa
ELEV DESCRIPTION = S 2|1Z28| £ ———i DISTRIBUTION
DEPTH s 2| r >(3 5 < | O UNCONFINED + FIELD VANE v %)
21 = Z[E£©| @ |e® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
197.8 Ground Surface w 20 40 60 80 100 20 40 60 kN/m 3 [GR sA sI CL
0.0 DCPT from surface.
197
196
195
194 k
193 \
192.8 ,/
5.0 END OF DCPT AT 5.0m UPON
REFUSAL ON PROBABLE
BEDROCK
3 3. Numbers refer to 2
R e 15*35 (%) STRAIN AT FAILURE
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Sensitivity 10

(%) STRAIN AT FAILURE

G Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No D22-02L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+031 O/S 12.6L, SBL ORIGINATED BY w8
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penelration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2008.10.07 - 2008.10.07 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x ;,J RESISTANGE PLOT e WAL o | rewarks
2] MOISTURE - I
e NEEIR 20 40 60 80 100 | comw M| 5O &
2% L1ZE]| 2 : ' L : ’ wp w w | 2% | GRANSIZE
ELEV &la w 3 25 g SHEAR STRENGTH kPa T DISTRIBUTION
DEPTH DESCRIPTION s[3| 7| 5[33| £ |o UNconFNeD  + FIELD VANE y %)
== Z|[Z°| § |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
197.2 Ground Surface w 20 40 60 80 100 20 40 80 kN/m3 [GR SA SI CL
00 DCPT from surface,
197 H
196 (
195 ~\
Cone bouncing al 2.4m /
194 (/
193
192.0 N
5.2 END OF DCPT AT 5.2m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK
20
+3 X Numbers refer to 15_¢_5




Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/13/12

FIGURE G1
GRAIN SIZE DISTRIBUTION
Silty SAND
U.SS. Sieve size, meshesfinch Size of openings, inches
200 1l|)0 6?50 4|0 30 1‘6 1|0? L) j kel JIIA" 1I' 1||(2' 3I‘41|M"6l"
100 ﬁ /ﬂ"' =TT LH
90 ’N » Vi
V] /
80 F /
70 %
2 [ b
: A LA
~ 60
14
Fly
w 50
: F
&
£ |
L
o
30 i 7
afl
20 —,4
]
10
wﬂf
0.%001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUMl COARSE FINE COARSE | ~opoi e
FINE GRAINED SAND GRAVEL SIZe
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ BH22-02L 3.35 193.45
b 4 BH22-05 0.28 197.72
R
Date  December 2012 . l Prepd | MFA .
GWP# 5294-08-00 THURBER Chkd. MRA




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/13/12

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE G2

Silty CLAY

U85 Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 '.B 10? 4 ? 3-"IB'1rIZ' 3Il4' \I" 11in" 3"41]/4'6]"
100 ] =
(s
90
80
,»’
70 ﬁ ’/
z s
|:'—: 60
o
i
Z 50
w
= ::rﬂ
3) / I
40
f Y
o
30 m
20
10
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o BH22-02L 2.74 194.06
x BH22-03 1.83 195.47
|
Date  December2012 . l Prep'd MFA
Chkd MRA

THURBER




THURBALT 6121.GPJ 12/13/12

Hwy 69 Four-Laning North of Hwy 529

PLASTICITY INDEX

Date

FIGURE G3
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
ClI
&
30 e
Q
cL
20 7
b //
W
10 oL /
CL-ML / MI-Ol MH-OH
ML oL
° 10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) BH22-02L 2.74 194.06
D 4 BH22-03 1.83 195.47
R
. December 2012 Prepd | MFA ...
. . Chkd MRA

GWP#  5294-08-00

THURBER




MINISTRY OF TRANSPORTATION, QNTANO

BH22-05

e :/'
y

_;?fé;é;;7022;01R

SCALE 1:800

BH22—02L
X 2

PROPOSED GRADE
HIGHWAY 69 SBL Qf\\

i

48m

D22-02L

204 \ —204
ORIGINAL GROUND_./
HWY 69 SBL LEFT TOE PEAT
Very Soft
] ‘ i
196 — 196
SILTY SAND gf 14
OCC. PEATY ORGANICS 4
Very Loose to Compact %4 ot r
g ,9 VV
LY }'\‘: ).{
192 192

SILTY SAND /

- 0 50 100
\ SILTY CLAY

TRACE CLAY, TRACE GRAVEL

PROFILE ALONG LEFT TOE HIGHWAY
0 16 32

Loose

TRACE
Soft

|

SAND

48m

——]

0

8

12m

69 SBL

H 1:800

vV 1:200

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

CONT No
GWP No 5294-08-00

UNLESS OTHERWISE SHOWN

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 SBL-LT TOE SHEET

(STA 244000 — 24+040)
BOREHOLE_LOCATIONS AND_SOIL_STRATA

2NN\ mmm GrouP

THURBER ENGINEERING LTD.

LEGEND
-‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
BH22-01 198.3 5 059 155.3 232 569.3
BH22-02L 196.8 5 059 155.6 232 551.2
BH22-03 197.3 5 059 173.6 232 552.3
BH22-04R 199.5 5 059 186.0 232 558.3
BH22-05 198.0 5 059 181.0 232 5455
D22-01R 197.8 S5 059 173.3 232 570.3
D22-02L 197.2 5 059 168.6 232 539.5

-NOTES-
1) The boundaries between soil strala have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface
details and features are for conceptual illustration.

GEOCRES No. 41H-99

(%)

=z

S

(4]

G

© | "DATE | BY DESCRIPTION

DESIGN _RPR |CHK AEG |CODE LOAD [DATE DEC. 2012

DRAWN MFA |CHK PKC [SITE STRUCT [owG

FILENAME: H:\Drafting\19\5161\21\ted& 121 ~Plan&Profiles(LT).dwg

PLOTDATE: Dec 14, 2012 — 4:39pm



MINSTRY OF TRAMSPORTATION, OMTARD

b

«;:-:f’k_;;t

—b'J—“**—"'-‘—'ﬁf(—"——‘\r‘ ).(
Ao

PLAN

16 32

48m

' ey S—

BH22-01
2 2

PROPOSED GRADE
HIGHWAY 69 SBL

SCALE 1:800

BH22-03
@

BH22-05

y 2

= 204

204
\

ORIGINAL GROUN

ORGANICS

N
BEDROCK / =~
S
= 2 |
96— — T e _ ~ 196
7 1 [XE
SILTY SAND /5/ " SILTY CLAY
ESSVWR SOME SAND TO SANDY
TRACE TO SOME CLAY, OCC. PEATY ORGANICS v Soft
Very Loose to Compact ery so
192

192-

PROFILE ALONG ¢ HIGHWAY 69 SBL

0

il

16 32

48m H 1:800

L
L
0

4 8

12m vV 1:200

METRIC

DIMENSIONS ARE IN METRES GWP No 5294_08_00

AND/OR MILLIMETRES

UNLESS OTHERWISE SHOWN

CONT No

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 SBL-G

(STA 244000 — 24+040)
BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

AN\ mmm Group

THURBER ENGINEERING LTD.

are assumed from geological evidence.

LEGEND
" Borehole
'$“ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
¥ Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
BH22-01 198.3 5 059 155.3 232 569.3
BH22-02L 196.8 5 059 155.6 232 551.2
BH22-03 197.3 5 059 173.6 232 552.3
BH22-04R 199.5 5 059 186.0 232 558.3
BH22-05 198.0 5 059 181.0 232 5455
D22-01R 197.8 5 059 173.3 232 570.3
D22-02L 197.2 5 059 168.6 232 539.5
-NOTES-

1) The boundaries between soil strata hove been established
only at Borehole locations. Between Boreholes the boundaries

2) This drowing is for subsurface information anly.
details and features are for conceptual illustration.

Surface

GEOCRES No. 41H-99

REVISIONS

DE

DATE | BY DESCRIPTION

SIGN _RPR [CHK AEG [CODE _|LoAD

[DATE DEC. 2012

DRAWN _MFA [CHK PKC [SITE [STRUCT [DWG

—Plan&Profiles(CL).dwg

\Drafting\ 19\5161\21\ted6121

PLOTDATE: Dec 17, 2012 — 8:29am

FILENAME: H:



MINSTRY OF TRANSPORTATION, ONTARS

D|MENS|,\<§1NEIRFE\>I|NCMETRES CONT No
anD/orR MiLLMeTRes | GWP No 5294-08-00
UNLESS' OTHERWSE SHOWN [~Grway 65 FOUR LANING | SHERT

HARRISON HWY 69 SBL—-RT TOE
(STA 24+000 — 24+040)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

PLAN

4] 16 32 48m
e ——
SCALE 1:800
LEGEND
" Borehole
'¢' Cone
D22—01R BH22-04R N Blows /0.3m (Std Pen Test, 475J/blow)
{} "' CONE Blows /0.3m (60" Cone, 475J/blow)
PROPOSED GRADE PH Pressure, Hydraulic
HIGHWAY 69 SBL ¢ . ¥ Water Level
204 X == 204 Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
\ NO ELEVATION NORTHING EASTING
200 — - —200 BH22-01 198.3 5 059 155.3 232 569.3
PEAT T “OFESSIO BH22-02L] 1968 5 059 1556 | 232 551.2
LT
& BH22-03 197.3 5 059 173.6 232 552.3
£
HOW}?'%S!]NQEL %E'?ru-:—\‘o[g /X;EDROCK BH22-04R 199.5 5 059 186.0 232 558.3
BH22-05 198.0 5 059 181.0 232 545.5
D22-01R 197.8 5 059 173.3 232 570.3
D22-02L 197.2 5 059 168.6 232 539.5
o | . - P. K. CHATT
0 50 100
192 —— ——192

-NOTES-
1) The boundaries between soil strata have been established
only al Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface
details and features are for conceptual illustration.

PROFILE ALONG RIGHT TOE HIGHWAY 69 SBL GEOCRES No. 41H-99

48m H 1:800
: : i—' "
0 4 8 12m VvV 1:200 F
(%)
&
© "DATE | BY DESCRIPTION
DESIGN RPR [CHK AEG |CODE LOAD [DATE DEC. 2012

ORAWN _MFA _|[CHK PKC |SITE [STRUCT __ [OWG

FILENAME: H:\Drafting\19\5161\21\ted6121—Plan&Profiles(RT).dwg

PLOTDATE: Dec 17, 2012 — 8:23am



Swamp Crossings and High Fill Embankments
Highway 69 - Naiscoot Lake to North Project Limit

Appendix H

Highway 69 NBL & SBL
Sta. 24+400 to 24+600 Township of Harrison

Boreholes 23-01 to 23-16L, 24-01 to 24-12R, 24-14R to 24-17L
DCPTs D23-01L to D23-07L, D24-01R to D24-0SL

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings
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ONTMT4S 6121.GPJ

10

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH23-01 10F1 METRIC
GWP#  5294-08-00 LOCATION Harrison Twp., Station 24+481 C/L, NBL ORIGINATED BY SLL
HWY __ 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __ AN
DATUM _Geodetic DATE 2008.10.29 - 2008.10.29 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w R e s O .
W o < { PLASTIC :o'stE uaup | [~ REMARKS
= n|lsd| 3 20 40 60 80 100 ™ comer T 5O &
Sl g w2 = L wp w we| 5% [ cransize
ELEV Ly W 2 ]125| © |SHEAR STRENGTH kPa
DESCRIPTION =|lS] & 2|28l E —t——— DISTRIBUTION
DEPTH 2|3 i >138&| < |© UNCONFINED + FIELD VANE Y %)
ez Z (2O @ |@ QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
196.1 Ground Surface w 20 40 60 80 100 20 40 60 kNim3 |GR sA St CL
0.0
ASPHALT (200mm) 196
02 SAND and GRAVEL, trace silt, trace 1T as
clay, occasional asphalt and rock fill
fragments
Very Dense 2 AS
Brown
Moist 1| SS [507.125
(FILL) 195
2 | ss B3/250 50 42 8
194 1 (SI+CL)
20 END OF BOREHOLE AT 2.0m UPON
AUGER REFUSAL ON PROBABLE
ROCK FILL.
BOREHOLE OPEN AND DRY UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.2m, THEN
ASPHALT TO THE SURFACE.
3 3, Numbers refer to 2
+TXT gensitivity 1595 (o) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Sensitivity 10

Ministry of _
Transportation . l
Ontario

THURBER
RECORD OF BOREHOLE No BH23-02R 10F1 METRIC
GWP# _ 5204-08-00 LOCATION Harrison Twp., Station 24+488.5 O/S 7.9R, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.30 - 2008,10.30 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w | [EERAME CONE EENETRATION
u NATURAL = REMARKS
w < PLASTIC LiQuiD
=2 [&] UM MOISTURE wr| E &
5 o|<E| o 20 40 60 80 100 CONTENT zZQ &
2| & LIz z e wp w we| S8 | cramsize
ELEV lm| & 2|12 58| @ |SHEAR STRENGTH kPa
DESCRIPTION (2| & =28 E ————i DISTRIBUTION
DEPTH 2|3 ha >5[38| £ |o unconFined + FIELD VANE Y %)
sl 2 Z|[Z©| @ |@ QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
195.6 Ground Surface w 20 40 60 80 100 20 40 60 kNm3 |GR SA SI CL
SO\ ASPHALT (75mm} s B
1952 SAND and GRAVEL, trace silt, trace
04 | S 2 | AS o
- Brown o 3853 9
Moist o (SI+CLY
(FILL)
END OF BOREHOLE AT 0 4m UPON
AUGER REFUSAL ON PROBABLE
ROCK FILL
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.2m THEN
ASPHALT TO SURFACE.
3 3. Numbers refer to ?
X 1585 (o) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transportation . -

Ontario THURBER
RECORD OF BOREHOLE No BH23-03 10F1 METRIC
GWP# 5294-08-00 LOCATION Harison Twp., Station 24+501 C/L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.29 - 2008.10.29 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
5 o 3:, RESISTANCE PLOT % oLASTIC NATURAL vauid) ':I_: REMARKS
E £2| 3 20 4 60 8 100 | Sewe W[ ES &
o a 20 @ ) 1 ! 1 I N 25
S w = wp w w| 34 | cransize
ELEV o |lm| A 2]125| © |SHEAR STRENGTH kPa & :
DESCRIPTION == | =22 = DISTRIBUTION
DEPTH é =3 t > 8 o ; O UNCONFINED + FIELD VANE % (%)
el = Z|[Z©°| @ |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
195.9 Ground Surface W 20 40 60 80 100 20 40 60 kNim3 |GR SA Sl CL
00| ASPHALT (200mm)
02 SAND, some gravel, trace silt, 1| AS o
occasional rock fill fragments o
Very Dense
Brown
Moist 195 =
(FILL) 1| 8S | 99/
125
2 S8 63/ o
193.9 .275 194

20 END OF BOREHOLE AT 2.0m UPON
AUGER REFUSAL ON PROBABLE
ROCK FILL

BOREHOLE OPEN TO 1.5m AND
DRY UPON COMPLETION OF
DRILLING.

BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.2m, THEN
ASPHALT TO THE SURFACE.

3 3. Numbers refer lo »
X Sensitivity 15%'5 (%) STRAIN AT FAILURE
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a Ministry of
Transporiation
Ontario THURBER
RECORD OF BOREHOLE No BH23-04L 10F1 METRIC
GWP# 5294-08-00 LOCATION Hamrison Twp., Station 24+513.5 O/S 8.1L, NBL ORIGINATED BY SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.29 - 2008.10.29 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o Uj RESISTANCE PLOT NATURAL REMARKS
w =4 { PLASTIC vauip e
[ 2} S I MOISTURE wr| EE
= |23 @ 20 40 60 B0 100 d CONTENT 0 &
2| wlzE| z 1 ; : : : wp w wi| 58 | GRANSIZE
: [ Jleas| @ |SHEAR STRENGTH kPa
ELEV DESCRIPTION =S o |2 e —_—— DISTRIBUTION
DEPTH |2 T S EE- < | o uNconFiNeD + FIELD VANE Y %)
sl Z[ZC| @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
1955  Ground Surface w 20 40 B0 8O 100 20 40 60 kNim 3 |GR SA SI CL
BB\ ASPHALT (50mm)
SAND and GRAVEL, some silt, trace 1 S o
clay
Dense 195
Grey to Brown
Moist 1| ss | 38 ° 33 67 10
1944 (FILL) {S1eCLY
k] T
11 END OF BOREHOLE AT 1.1m UPON
AUGER REFUSAL ON PROBABLE
ROCK FILL.
BOREHOLE DRY UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.2m, THEN
ASPHALT TO THE SURFACE.
+3 3. Numbers refer to 15$5
X7 Sensitivity 5> (%) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

. Ministry of
G Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No BH23-05 1 OF 2 METRIC
GWPH#___5294-08-00 LOCATION Harrison Twp., Station 24+526 C/L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2008.10,29 - 2008.10.29 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w I O G oE RATION .
w b4 PLASTIC LiouiD = REMARKS
- £ S MOISTURE wr| B X Py
5 o|28| & 20 40 60 80 100 UM content z0
S wlz=g] z e wp w we| 5 [ cransize
ELEV Lo & J|l25| & |SHEAR STRENGTH kPa
DESCRIPTION =S| & = (22| E ———t DISTRIBUTION
DEPTH § =) t > 8 o <>( O UNCONFINED + FIELD VANE Y (%)
ElZ z|[E°| © |e QUCKTRIAXIAL x LABVANE [ WATER CONTENT (%)
1959 Ground Surface w 20 40 60 a0 100 20 40 60 kNim3 |GR sA SI cL
00| ASPHALT (200mm)
02 SAND, trace to some gravel,
B 1 AS
occasional rock fill fragments
Very Dense lo Dense
Brown 2 AS ©
Moist 5
(FILL) 19 5
AVA
1 88 64
194
2 SS 39 o]
192.9 X 193
3.0 Silty CLAY, trace 1o some sand, %
occasional sand seams, occasional 9%
roots and roollets /] A 3 S8 2 o
Soft to Firm 1]
Brown to grey //
192
4|
1
1%
///
%%
{1 1 o
1 5 8s PH 191 I 1 0 9 31 60
;
1
¢
1 190
1]
A
//6 ss | s HA |0 0 12 59 29
1893 %
66 SAND and SILT, trace gravel, trace o
clay
Loose to Compact 189
Grey
Wet
7 S8 20 188 o 4 50 43 3
187.2
87 END OF BOREHOLE AT 8.7m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK
WATER LEVEL AT 1.6m AFTER
COMPLETION OF DRILLING,
BOREHOLE CAVED TO 6.2m, THEN
BACKFILLED WITH BENTONITE
HOLEPLUG TO 0.9m, THEN AUGER
CUTTINGS TO 0 15m THEN

Continued Next Page

+3 x3. Numt_)s_pr_s refer to
Sensitivity

20

15%5 (%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Sensitivity 10

Ministry of
Transportalion
Ontario THURBER
RECORD OF BOREHOLE No BH23-05 20F2 METRIC

GWP# __ 5294-08-00 LOCATION Harrison Twp., Station 24+526 C/L, NBL ORIGINATED BY SLL

HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN

DATUM _Geodetic DATE 2008.10.29 - 2008.10.29 CHECKED BY RPR

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 ; RESISTANCE PLOT - NATURAL Louo . REMARKS
] MOISTURE - I

= n|2Z2| 8 20 40 60 80 100 WMT conenr M| S O &
2lE wlz2| z Lt ) wp w we| 58 | cransizE
e w 125 O |SHEAR STRENGTH kPa

ELEV DESCRIPTION - [ I = —o— DISTRIBUTION

DEPTH s = >3 3 < [ O UNCONFINED + FIELD VANE Y (%)
== z|g°| @ |e aueckTRAxiAL x Lavane | WATER CONTENT (%)
Conlinued From Previous Page w 20 40 60 80 100 20 40 60 kNim3 |GR SA SI CL
ASPHALT TO SURFACE
+3 %3, Numbers refer to 15$5
ol (%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH23-06R 10F1 METRIC
GWP#__ 5204-08-00 LOCATION Harrison Twp., Station 24+538.5 O/S 8 1R, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM Geodetic DATE 2008.10.30 - 2008,10.30 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  [DYNAMIC CONE PENETRATION
Wyl 2 pusic VAL ouo |k REMARKS
5 n|22| 9 20 40 60 80 100 [T comme UM 5O &
2 E| w wli=g| z : L L . b wp w we| 58 | cramsize
ELEV Qo 31256 © |SHEAR STRENGTH kPa
DESCRIPTION -S| & =|1z8| E b DISTRIBUTION
DEPTH |3 F 5 [338| < |© UNCONFINED  + FIELD VANE Y %)
sz Z|EC| L |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
195.5|  Ground Surface “ ] 20 40 60 8 100 20 40 60 kwm3 |GR sA sI CL
S\ ASPHALT (75mm)
[o]
SAND, some gravel, trace sill 1 AS
Brown o
Moist 2 | AS 195
(FILL)
194 6
0g END OF BOREHOLE AT 0.9m UPON
AUGER REFUSAL ON PROBABLE
ROCK FILL.
BOREHOLE OPEN AND DRY UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.2m THEN
ASPHALT TO SURFACE.
3 3. Numbers refer lo 2
X Sensitivity ‘5$5 (%) STRAIN AT FAILURE




12111112

ONTMT4S 6121.GPJ

Sensitivity

10

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH23-07 10F1 METRIC
GWP# 5294-08-00 LOCATION Harrison Twp., Station 24+551 C/L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 200810 29 - 2008.10.29 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 ; RESISTANCE PLOT{ - NATURAL Leun — REMARKS
p2) MOISTURE - T
= ols Z| 8 20 40 B0 80 100 LT CONTENT = G &
Slgl W] Y(2E| 2 g e r— wp w wo| SE | cransize
ELEV DESCRIPTION l'-’: 2| o M g SHEAR STRENGTH kPa P — DISTRIBUTION
DEPTH § = t > 8 o ; O UNCONFINED + FIELD VANE Y (%)
3 [ Z[2©| @ |e QUCKTRIAXIAL x LABVANE [ WATER CONTENT (%)
1960 Ground Surface w 20 40 B0 BD 100 20 40 60 k/m 3 |GR SA SI CL
00| ASPHALT (225mm) 196
o
02 SAND, some silt, trace clay, trace 1| as
gravel
Brown
Moist 2 AS o 5 80 15
(FILL) (si+CL)
194.8 195 5
1.2 END OF BOREHOLE AT 1.2m UPON
AUGER REFUSAL ON PROBABLE
ROCK FiLL
BOREHOLE DRY UPON
COMPLETION OF DRILLING
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.2m, THEN
ASPHALT TO THE SURFACE
+3 3. Numbers refer io 153_5
' . {%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transporiation

Ontario THURBER
RECORD OF BOREHOLE No BH23-08L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrisan Twp.. Station 24+563 5 0/S 8.0L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.29 - 2008 10.29 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  [RESISTANGE PLOT = s | [
[ER7) S PusTc e uaul T
5 o |28| @ 20 40 60 80 100 ™7 cowrr  MT| Z O &
Szl o | Y[ZE| 2 L wp w we| 58 | cransize
ELEV DESCRIETIO ": @ a 2 g = 'C:) SHEAR STRENGTH kPa X DISTRIBUTION
DEPTH N s A= S|33| < |o UNCONFINED  + FIELD VANE Y %)
== 2| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
1956  Ground Surface w 20 40 60 BO 100 20 40 60 kN/m3 |GR SA sI CL
FA ™\ ASPHALT (50mm) pd
- 1| AS o
SAND, some gravel, race sill
Brown
Moist 195
194 8 (FILL) b
08 END OF BOREHOLE AT 0.8m UPON
AUGER REFUSAL ON PROBABLE
ROCK FILL
BOREHOLE DRY UPON
COMPLETION OF DRILLING,
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.2m THEN
ASPHALT TO SURFACE.
3 3. Numbers refer to 2
X ‘5*35 (%) STRAIN AT FAILURE

Sensitivity




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH23-09 10F1 METRIC
GWP# __ 5204-08-00 LOCATION Harrison Twp., Station 24+576 CIL, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2008.10,29 - 2008 10.29 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w |BYNAMIC GONE SENETRATION
W e < < pasnc  NATURAL Liauip = REMARKS
[ Q umIm MOISTURE wr| ES &
= ow|<8| & 20 40 60 80 100 CONTENT z0
S|« glzg| z 1 ! 1 ! L wp w we| 58 | eransize
ELEV o lm| @ J3]125| © |SHEAR STRENGTH kPa
DESCRIPTION E|lE| S| 2[2E| E e SUUEL LS
DEPTH |3 P S5[38| < |© UNCONFINED  + FIELD VANE y %)
== Z|[Z©| @ |@ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
1962 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI CL
00 ASPHALT (250mm)
195.9 10
03 SAND, some gravel, trace silt 1| AS o
Brown
Moisl
1953  (FILL) 2| AS i
08 END OF BOREHOLE AT 0.9m UPON
AUGER REFUSAL ON PROBABLE
ROCK FILL OR BEDROCK
BOREHOLE DRY UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.2m THEN
ASPHALT TO SURFACE
3 3, Numbers refer to 2
+7. X 1595 o) STRAIN AT FAILURE

Sensitivity

10




12111112

ONTMT4S 6121.GPJ

Ministry of -
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No BH23-10L 10F1 METRIC
GWP#  5294-08-00 LOCATION Harrison Twp , Station 24+429 OfS 19.0L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Portable Split Spoon Sampling Equipment COMPILED BY AN
DATUM _Geodetic DATE 2010.11.15 - 2010.11.15 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o |RESiSTANGE PLOT . REMARKS
L'I_J » P & PLASTIC (o RE vaun | ':E
£ onl|ls8| 3 20 40 60 80 100 "™ comes WMT| 28 &
Slgl L | 9(ZE| 2 . . : : . we w we| 58 | cransize
ELEV RIPTI & o| o 3 =l g SHEAR STRENGTH kPa D S DISTRIBUTION
DEPTH DESCRIPTION S|12| £ | 5[33| 5 [o unconrineD  + FiELD vANE y )
=1z Z[€©| @ |e QUCKTRAXIAL X LABVANE WATER CONTENT (%)
194.0|  Ground Surface w 20 40 B0 BO 100 20 40 60 x/m3 |GR sA sI cL
oo PEAT, fibrous L AAd s
Very Soft ey L
A o] ss | 1
L_A_AJ
-
wwry
b A_AJ
h_A_AJ
] 2 8S 3 s}
192.9 A 193
11 Silty CLAY, with sand seams H
Sofl to Very Stiff
Brown lo Grey WAA 3 | ss | 20 o
%
1922

18 END OF BOREHOLE AT 1.8m UPON
REFUSAL ON PROBABLE
BEDROCK

WATER LEVEL AT SURFACE UPON
COMPLETION,

BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.

3 3. Numbers refer to 2
X Sensitivity 1595 (%) STRAIN AT FAILURE



12111112

ONTMT4S 6121.GPJ

Sensitivity 10

0 Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH23-11L 10F1 METRIC
GWP# _ 5294-08-00 LOCATION Harrison Twp., Station 24+480 O/S 19.0L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Portable Split Spoon Sampling Equipment COMPILED BY AN
DATUM _Geodetic DATE 2010.11.14 - 2010.11.14 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES > W |RESISTANCE PLOT NATURAL . REMARKS
|"'_J 2] g PLN:;ST“C MOISTURE L'ﬁ:’;’, = I
= w|<3| @ 20 40 60 80 100 | CoNTENT zZ0 &
9| ulz22] z L wp w we| 5 | cransize
o la| ¥ 2125| © |SHEAR STRENGTH kPa
ELEY DESCRIPTION Els| & =|Z28| E ————i DISTRIBUTION
DEPTH B I >138| £ |o unconFiNeD + FIELD VANE Y %)
El= Z[2©| @ |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
194.0|  Ground Surface v | ™ 20 40 B0 80 100 20 40 60 kNim3 [GR SA sI CL
00 - N 194
gEflt\T. fibrous LA
o A 4
Black Wy &8 &
hA_AJ
A A
LA_AJ
A A
1931 Al
09 Silty CLAY, with peaty organics ; 2|88 8 °©
Fim 193
Dark Brown to Brown
:/ 113
! 3|ss| 8 0 27 47 26
¢
%%
#
#
192
14| ss| 23 o
1916 ‘]
2.4 Silty SAND E
1913/  Compact S|ss |
2.7 Grey U125
Wel
END OF BOREHOLE AT 2.7m,
BOREHOLE CAVED TO 1.9m.
WATER LEVEL AT SURFACE UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
3 3. Numbers refer {0 R
X 1595 (6 STRAIN AT FAILURE



- [
Ministry of
Transportation . .

121112

ONTMT4S 6121.GPJ

Ontario THURBER
RECORD OF BOREHOLE No BH23-12R 10F1 METRIC
GWP#  5294-08-00 LOCATION Harrison Twp., Station 24+495 O/S 16.0R, NBL ORIGINATED BY _SLL
69 Portable Split Spoon Sampling Equipment
HWY BOREHOLE TYPE Spoon S £ COMPILED BY __ AN
DATUM _Geodstic DATE 2010.11.13 - 2010.11.13 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ol 4 RESISTANCE PLOT = e MU | REMARKS
= w|23| 8 20 40 60 80 100 UMT e UMT SO &
2| & L1zE| z e wp w w | 58 | cransize
ELEV & it w 2 % 5 8 SHEAR STRENGTH kPa I —— DISTRIBUTION
DEPTH DESCRIPTION S|13| £ | 5[38| £ |o UNCONFINED  + FIELD VANE y %)
£l = zZ|E©| @ |® QUOKTRIAXIAL X LABVANE | WATER CONTENT (%)
194.0|  Ground Surface ivall I 20 40 60 8O 100 20 40 60 kwm 3 [GR sA sI cL
00 pEAT, fibrous A 194
Soft -y o
Black e 1] ss 1
193.4 e
F
06 Silty CLAY, trace organics %
Soft to Stiff g
Brown lo Grey // 2|88 | 2
e 193
1%
I
]3| ss| 4 T |o 0 9 55 36
With silty sand seams /
Kl
192
B 4| ss | 1 )
¢
191.6
24 Silty SAND I o
191.2 g‘r’gpac‘ 1l5] ss | 14
Vo
28 / o
Wet
\ 191
Silty CLAY, with siity sand seams
Firm to Soft Mile| ss| s [ — 0 11 40 49
Grey %%
1%
///
7| ss | 3 . )
189.8 11
42 Silty SAND, with silly clay layers
Very Loose L2
Grey 118 §S 3 o 0 44 34 22
Moist 1o Wet A
189
9[ss| o
188.3 1110 ss | 36/ °
5.7 END OF BOREHOLE AT §.7m UPON 0.100
REFUSAL ON PROBABLE
BEDROCK
BOREHOLE OPEN AND WATER
LEVEL AT SURFACE UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.

3 3. Numbers refer io 2
* k Sensitivity 15$5 (%) STRAIN AT FAILURE



1211712

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH23-13R 10F1 METRIC
GWP# 5294-08-00 LOCATION Harmrison Twp., Siation 24+520 O/S 16.0R, NBL ORIGINATED BY SLL
HWY 69 BOREHOLE TYPE _ Portable Split Spoon Sampling Equipment COMPILED BY AN
DATUM Geodelic DATE 2010.11.14 - 2010.11.14 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o ﬂ RESISTANCE PLOT NATURAL REMARKS
w I { PLASTIC LiouiD =
E2 O umMm MOISTURE wr| ES
= wl|23| @ 20 40 60 80 100 CONTENT ERY) &
Qlel L1 4|z2]| z T vyt JEEEY K wp w we| 58 [ cransize
ELEV DESCRIPTION & fie] o :(l 2 a 8 SHEAR STRENGTH kPa I W— DISTRIBUTION
DEPTH S|3| F | 5[38| £ [0 UNcoNFINED  + FIELD VANE Y %)
=2 z|g©| @ |e quekTRAXAL X LABVANE [ WATER CONTENT (%)
1939  Ground Surface w 20 40 60 8O 100 20 40 60 kNim3 |GR sA sI cL
00| PpEAT, fibrous A B
wrwry
Soft D 1 | ss | 2
Dark Brown ey
e
'
&
L_A_A] 104
A 2 8s 12 193
192.7 bA_A]
12 Silty CLAY, some sand 7
Very Soft to Firm 5/' 3| ss| a °
Grey 11
1]
V] 192
,/4ss 8 — 0 13 45 42
¢
¥
]
5 SS 6 [s.
11
191
7
H 6 S8 1
I
190.3 g
36 SAND, some silt, trace gravel +
Compact
Grey 7| ss | o7 190 u 4 82 14
1806 Ve (sl+cL)
43 END OF BOREHOLE AT 4.3m DUE
TO CAVE
BOREHOLE OPEN TO 3.6m AND
WATER LEVEL AT SURFACE UPON
COMPLETION
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
3 3. Numbers refer to 2
X7 Sensilivity ‘535 (%) STRAIN AT FAILURE



121112

ONTMT4S 6121.GPJ

Minisiry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH23-14L 10F1 METRIC
GWP#__ 5204-08-00 LOCATION Harrison Twp., Station 24+530 O/S 19.0L. NBL ORIGINATED BY _sLL
HWY 69 BOREHOLE TYPE _ Portable Split Spoon Sampling Equipment COMPILED BY AN
DATUM _Geodetic DATE 2010.11.14 - 2010.11.14 CHECKED BY MRA
DYNAMIC CONE PENETRATION
=2 g umm MOISTURE wr| EG &
= w|<E| & 20 40 60 80 100 CONTENT =z 0
olel| L | 438 = 1 we w wo| S | cramsize
ELEV & 0| o 2 2a 8 SHEAR STRENGTH kPa —e DISTRIBUTION
DEPTH DESCRIPTION S|1Z| £ | 5|38| 5 |o uNconFINED  + FIELD VANE y %)
2= Z|[Z€°| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
1941  Ground Surface ivall 20 40 60 B8O 100 20 40 60 kNm3 |GR sA sI CL
00 e =
gEfIt\T, fibrous LA 194
Of LA
LA A
Black ' ! S8 1
L_A_AJ
Al
193.3 [AA
08 Silty CLAY, some sand 2 | ss 4 °
Firm to Stiff /]
Brown to Grey // 193
Moist
// 3| ss 5 of
1]
p
V] ol
1] 4| ss| 9 192 | 0 11 50 39
y
H
H
191.3 /j_, 5| ss | 27 d
28 SAND, some sill :
Compact
190.8 Grey i 191 o
33 S\ Wet P76 | ss | 7 ’ "
Silly CLAY, occasional sand seams 1 ki ! 0 26 34 40
Very Soft to Fim
Grey
7| ss| 3 o
// 190
7
1] 8 | ss 3
V]
¥
1%
H
H 9 ss 9 189
1%
iy
A 10| ss | 6 °
]
188.0 H
6.1 END OF BOREHOLE AT 6.1m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK
BOREHOLE OPEN TO 4.8m AND
WATER LEVEL AT SURFACE UPON
COMPLETION
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE
3 3. Numbers refer lo 2
XU gensitivity 1585 o) STRAIN AT FAILURE

10




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No BH23-15R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp.. Station 24+545 O/S 16.0R, NBL ORIGINATED BY _SLL
HWY 68 BOREHOLE TYPE _ Portable Split Spoon Sampling Equipment COMPILED BY AN
DATUM _Geodetic DATE 2010.11.14 - 2010.11.14 CHECKED BY MRA
DYNAMIC CONE PENETRATION
W, = { PLASTIC Liouip e
[ 3 umIT MOISTURE LIMIT }: I &
5 w|28| @ 20 40 60 80 100 conTENT Z0
2|8l w| 4|2E] 2 ' . ! ' : wp w wo| 58 | cransize
ELEV olg 31268 9 |SHEAR STRENGTH kPa
e DESCRIPTION =2 & =2|z2| E ——o0— DISTRIBUTION
DEPTH 2|3 fa >|138| £ |o uNconFiNeD + FIELD VANE Y %)
El= 2 [&©°| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
1941 Ground Surface w 20 40 60 80 100 20 40 60 kNim3 [GR sA sI cL
0.0 L_A_AJ
PEAT, fib LA
brous = 1| ss | 2u 194 S
193.8 Dark Brown e
6226
03] Clayey SILT and SAND 1)
Stiff v
Grey ] 2 | ss | 20 b 0 40 44 16
193.1 M -

1.0 END OF BOREHOLE AT 1.0m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK

BOREHOLE OPEN AND DRY UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
AUGER CUTTINGS,

3 3. Numbers refer to 2
X Sensitvity 1595 (%) STRAIN AT FAILURE



Ministry of
Transportation . -

1211112

ONTMT4S 6121.GPJ

Onlario THURBER
RECORD OF BOREHOLE No BH23-16L 10F1 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Stalion 24+555 O/S 19.0L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Porlable Split Spoon Sampling Equipment COMPILED BY AN
DATUM _Geodetic DATE 2010.11.14 - 2010.11.14 CHECKED BY MRA
DYNAMIC CONE PENETRATION
= 2 s LIMIT MOISTURE LimIm E s
= w|23| 20 40 60 80 100 CONTENT 0 &
S| gz = L wp w we| 58 | cransize
E ol m W J1256 O |SHEAR STRENGTH kPa
L= DESCRIPTION lS| & - I E ——— DISTRIBUTION
DEPTH E r 513258 < | © UNCONFINED + FIELD VANE Y %)
=2 z|[&C| © |® QUCKTRAXAL x LABVANE [ WATER CONTENT (%)
194.1 Ground Surface u 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00 - A
= PEAT, fibrous: (150mm) lf;:}\ 194
’ Silty CLAY g Tpss | n °
1936 Stiff HAA
05 Brown

END OF BOREHOLE AT 0.6m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK

BOREHOLE OPEN AND DRY UPON
COMPLETION

BOREHOLE BACKFILLED WITH
AUGER CUTTINGS.

3 3. Numbers refer to 2
X Sensitivity 1985 (5) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Onlario

Sensitivity

10

THURBER
RECORD OF BOREHOLE No D23-01L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+488.5 O/S 7.9L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2008.10.29 - 2008,10.29 CHECKEDBY __ RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W RESISTANGE PLOT{ NATURAL - REMARKS
0 << PLASTIC MOISTURE LiQuip = T
= n|22| 8 20 40 60 80 100 [T comwr M SO &
Slel w | Y[ZE] 2 e wp w we| S [ cransize
ELEV DESCRIPTION >le| g | 2[2g| B [SHEARSTRENGTHKPa —_— DISTRIBUTION
DEPTH s|3| F S|38| < |o UNCONFINED ~ + FIELD VANE Y %)
=z Z[ZC| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
195.8 Ground Surface w 20 40 B0 80 100 20 40 60 kN/m3 [GR sA sI CL
0.0 Auger to 1.3m.
o]
195
194.5
13 AUGER REFUSAL AT 1.3m ON
PROBABLE ROCK FILL,
3 3. Numbers refer 1o 2
UL 155 (o) STRAIN AT FAILURE




1212112

ONTMT4S 6121.GPJ

Ministry of
Transporiation . .
Ontario THURBER
RECORD OF BOREHOLE No D23-02R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+513.5 O/S B.1R, NBL ORIGINATED BY _WB
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2008,10.30 - 2008.10.30 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [DENANCEORE: PEHETRALICH
w g puasTic  NATURAL Liouip = REMARKS
= £2| 3 20 4 e 80 10 | lower w1 55 &
o ] 20 @ I 1 f 1 1 CONTENT Z5
| & L1z2E| 2 wp w w | 54 | cramnsize
ELEV [ ) w ] [=] o o SHEAR STRENGTH kPa
DESCRIPTION (s & 2|z8| E —0—— DISTRIBUTION
DEPTH A E r 5138| < |© UNCONFINED + FIELD VANE v %)
£l 2 Z[Z©C| @ |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
195.4 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR SA SI CL
0.0 Auger to 0.9m.
195
194.5
09 AUGER REFUSAL AT 0.9m ON

PROBABLE ROCK FILL

+3 x3. Numpgr_s refer to
Sensitivily

20
‘535 (%) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Q Ministry of
Transportation
Onlario THURBER
RECORD OF BOREHOLE No D23-03L 10F1 METRIC
GWP#__ 5204-08-00 LOCATION Harrison Twp., Station 24+538.5 O/S 8.1L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2008.10.29 - 2008.10.29 CHECKED BY RPR
SOIL PROFILE SAMPLES x ; g;g;‘\sl\#fN%ngELg_!FNETRATION pasme | NATURAL aun = REMARKS
= oS % 3 20 40 80 100 LT el war | 5 é &
Sl gl=2| z e wp W we| 58 | cramnsize
Y olE| W S 128| © |SHEAR STRENGTH kPa
ELE DESCRIPTION lele| 2128 F —_—— DISTRIBUTION
DEPTH A E] s >[38| < |© unconFineD + FIELD VANE Y %)
=12 z|€O| & |e® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
195.5 Ground Surface w 20 40 60 B8O 100 20 40 €0 kN/m3 [GR sA sI cL
00 Auger lo 1.8m.
1 AS o
195
194
DCPT from 4.8m.
193 \ﬁ._\
/ .
192 \
191
190
189.8 \\.._
57 END OF DCPT AT 5.7m UPON T
REFUSAL ON PROBABLE
BEDROCK.
20
+3.X3' Numbers refer to 15¢5

Sensilivity 10

(%) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Sensilivity

Minisiry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No D23-04R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+563.5 O/S 8.0R, NBL ORIGINATED BY w8
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2008.10.30 - 2008.10.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « ; RESISTANCE PLOT — S o | remarks
w MOISTURE [
= wn|22| 9 20 40 60 80 100 |"™ o M| 5O &
o|s ul=g| =z ; 3 h : 2 wp w we| 28 | Gransize
ELEV o lm| ¥ 2125| © |SHEAR STRENGTH kPa
— DESCRIPTION s £ =22 E —_————i DISTRIBUTION
DEPTH 3|3 Pt > 38| < |© UNCONFINED + FIELD VANE Y %)
ElZ Z|EC| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
195.7 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR SA sI CL
00 Auger to 0.6m
195.1
06 AUGER REFUSAL AT 0.6m ON
PROBABLE ROCK FILL.
+ 3 3. Numbers refer to 1535
' 3" (%) STRAIN AT FAILURE




1212112

ONTMT4S 6121.GPJ

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No D23-05L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp.,, Station 24+454 O/S 19.0L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2010.11.15 - 2010.11.15 CHECKED BY MRA
SOIL PROFILE SAMPLES | o w  |DENAMIC SONE PENETRATION
TN 3 pastic  MATURAL LouID ’:E REMARKS
MOISTURE
e NEER 20 40 60 80 100 |7 ower 7| 5O &
S|g w2l z e e wp w we| 58 | cramsize
ELEV 2 Y| w| 2|25| S [SHEARSTRENGTH kPa
DESCRIPTION 2§ 228 E = DISTRIBUTION
DEPTH Y E = >[38| = |o unconrineD + FIELD VANE Y %)
£z z|£°| @ |e quickTRIAXIAL x LaBVANE | WATER CONTENT (%)
194 0 Ground Surface u 20 40 60 80 100 20 40 60 kNrm3 [GR SA sI CL
00 DCPT from surface, e
193
192
191.6 \
24 END OF DCPT AT 2.4m UPON
REFUSAL ON PROBABLE
BEDROCK.
20
+3 X 3. Numbers refer to 15¢5




12112112

ONTMT4S 6121.GPJ

Ministry of
Transporiation

Ontario THURBER
RECORD OF BOREHOLE No D23-06R 10F1 METRIC
GWP# _ 5294-08-00 LOCATION Harrison Twp., Station 24+470 O/S 16.0R, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2010.11.14 - 2010.11.14 CHECKED BY MRA
DYNAMIC CONE PENETRATION
,LI_.I 173 ¢ PLASTIC MOISTURE LKQuiD - T
5] . IE F 3 20 40 60 80 100 UM CoNTENT L 22 &
g W u E| 2 wp w 'n g [ GRaNsizE
ELEV Llm| & 2l25| © |SHEAR STRENGTH kPa
= DESCRIPTION ==l & =|Z22| E —0—i DISTRIBUTION
DEPTH I E = 5138| £ |o unconFiNeD + FIELD VANE y %)
= Z €O @ |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
194.8 Ground Surface w 20 40 60 8O 100 20 40 80 kN/m3 |GR SA sI CL
0.0 DCPT from surface
194 \
193
192.1 \
27 END OF DCPT AT 2,7m UPON
REFUSAL ON PROBABLE
BEDROCK.
20
+ 3 X 3 . Numbers refer to 15_¢,5

Sensitivity

10

(%) STRAIN AT FAILURE




1211212

ONTMT4S 6121.GPJ

Ministry of
Trans:)yonation . .
Ontario THURBER
RECORD OF BOREHOLE No D23-07L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+505 O/S 19.0L, NBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2010.11.14 - 2010.11.14 CHECKED BY MRA
SOIL PROFILE SAMPLES 3 ; EEQ?S&EN%%%ES%NETRAT'ON piasnc  NATURAL Lo — REMARKS
[72] MOISTURE = I
5| . @ g 3 3 20 40 60 80 100 UMT conten UM z9 &
7w S E| & wp w Wi ¥ GRAIN SIZE
ila| ¥ J12:8 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION =S| & <|Z28]| E I DISTRIBUTION
DEPTH FAE = > |88 £ |© UNCONFINED + FIELD VANE Y (%)
el = Z|EC| § |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
1942 Ground Surface w 20 40 60 B8O 100 20 40 60 kN/m3 [GR SA sl CL
0o DCPT from surface \
194 B
193 \
192 <
191 \
190
189.6 /
46 END OF DCPT AT 4.6m UPON
REFUSAL ON PROBABLE
BEDROCK.
+3 x 3. Numbers refer to 1535
#X ©° (%) STRAIN AT FAILURE

Sensitivity




12111112

ONTMT4S 6121.GPJ

Ministry of
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No BH24-01 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+506 C/L, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.08 - 2009.02.08 CHECKED BY ___RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL - REMARKS
'u_J P =4 a PLASTIC o ime vaun [
E nlgd]| @ 20 40 60 8 100 [™M comm 7| 2O &
2l wlzE| z L ! ! ! . wp w we| 3 & | cramsize
ELEV 18| 4| 2|25| & [SHEARSTRENGTHKPa P ¥ " HISTRIBUTION
DEPTH DESCRIPTION S[3| £ | 5|33 S |0 UNCONFINED  + FIELD VANE y %)
=12 z[g©C| © |e quckTRAXAL x LaBVANE | WATER CONTENT (%)
1955|  Pond Surface v | ™ 20 40 €0 80 100 20 40 &0 knvm3 |GR SA sI cL
00| |CE and WATER )
195
194 6
08 ;
Sandy SILT, trace gravel, occasional 1 ss 5 °
rools
Loose
Grey |
193] Mot il 1o4
17 END OF BOREHOLE AT 1.7m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION.
3 3. Numbers refer o 2
X gensitivity ‘5$5 (%) STRAIN AT FAILURE



1211112

ONTMT4S 6121,GPJ

Sensitivity

G Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH24-02L 10F 1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+513.5 O/S 6.7L, SBL ORIGINATED BY w8
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.08 - 2009.02.08 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [ L LENETRATION -
W b4 { PLASTIC :othl'Jr:RLE Liauio ':E REMARKS
= o |%Z| 3 20 40 60 80 100 | ‘ower | 5O &
Sl w2l 2 L e wp w we| 58 | eramsize
EL a|lm w i = =) [©] SHEAR STRENGTH kPa
EV, DESCRIPTION ~l=] & |2 = —0— DISTRIBUTION
DEPTH s|3 b 5125 < [0 UNcoNFINED  + FiELD VANE Y %)
=2 Z[Z©| @ |@ QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
1955 Pond Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ICE and WATER
194.9 195
06 Silty CLAY, sandy, occasional roots
Soft
Gre
v 1|1ss| 4 0 28 42 30
1941 F,
14 END OF BOREHOLE AT 1.4m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION,
3 3. Numbers refer to 2
+U.XT ‘5‘1%5 (%) STRAIN AT FAILURE




12111112

ONTMT4S 6121.GPJ

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH24-03 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+526 C/L, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodstic DATE 2009.02.08 - 2009.02 08 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
5 2' RESISTANCE PLOT { PLASTIC NATURAL LiouID = REMARKS
E2| o LT MOISTURE wr| ES &
5 n|28| @ 20 40 60 80 100 CONTENT 0
Z | & L1zE]| 2 ! e : : wp w we | 5 & | crAINsiZE
ELEV lm| J2]l25| © |SHEAR STRENGTH kPa
DESCRIPTION -S| & =|1z2| & —— DISTRIBUTION
DEPTH 2|3 & 5[38| < |o unconFiNED  + FIELD VANE Y %)
ez z[g©| @ |e quckTRIAXIAL x LABVANE | WATER CONTENT (%)
1955 Pond Surface w 20 40 60 80 100 20 40 60 km3 |GR SA sI CL
0.0 ICE and WATER
195
194.1
14 Sandy SILT, clayey, occasional roots 194
Compact
Grey 2| ss | 16 o 0 30 49 21
Wel
193.3
2.2 Silty CLAY, trace sand
Soft to Firm
Grey ]3| ss| s 193 T 0 2 2 66
’
o
V]
4|88 | 2 g
I
H 192
I
I
¢
%
191.0
1086 Sandy SILT B v 191 g
46| \ Brown 075
Moist
END OF BOREHOLE (SAMPLER
BOUNCING) AT 4.6m UPON AUGER
REFUSAL ON PROBABLE
BEDROCK
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION
3 3. Numbers refer lo 2
50X Sensitivity ‘“{%5 (%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Sensitivity

10

(%) STRAIN AT FAILURE

Ministry of
Transportation
Ontari
mare THURBER
RECORD OF BOREHOLE No BH24-04R 10F1 METRIC
GWP# 5284-08-00 LOCATION Harrison Twp., Station 24+538 5 O/S 6.5R, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM Geodetic DATE 2009.02.08 - 2009.02.08 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 " ; RESISTANCE PLOT - NATURAL o - REMARKS
I
e n|22] 8 20 4 6 80 w0 |"  Snw | Eo &
28] W | & zE Z e ——— wp w we| 58 | cransize
ELEV DESCRIPTION o ¢ 2|28]| 8 SHEAR STRENGTH kPa i = DISTRIBUTION
DEPTH g 2| 5[38| < |o UNCONFINED  + FIELD VANE Y %)
£l= 2 |[€©] © |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
| 1955  Pond Surface vl s 20 4 g0 80 100 20 40 60 kwm3 [GR sA s1 cL
001 |CE and WATER )
185
194.1
14 Silty CLAY, frace sand to sandy, M1 194
" 4
occasional roots 11| ss 0 a
Very Soft //’{
Grey 11
Layer of compact siit (800mmy) 1
Stiff to Soft
/
2 S5 13 0 24 58 18
193 5
1]
W
Sand lenses 11
:/ 3| ss 4 Fe— 0 2 37 61
%
! 192
¢
1 4 ™
1]
%
|
r’//
W 191
//
1906 s
49 Sandy SILT, some clay
Loose
Grey
Moist
5 S8 7 180 o
189.1
6.4 SAND, trace lo some clay, trace to 189
some silt, irace gravel
Very Loose to Loose
Grey
Wet 685 | 4 ° 1 8 1
(SI+CL)
188
187.2 T SS—Far]
83| END OF BOREHOLE AT 8.3m UPON 300
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION.
+3 %3, Numbers refer to 1535




12111112

ONTMT4S 6121.GPJ

Sensitivity

Ministry of
Transportalion
Ontario THURBER
RECORD OF BOREHOLE No BH24-05 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+551 C/L, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.08 - 2009.02.08 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w o [BYNAMIC CONE PENETRATION
& :(, LASTIC NATURAL Lauo p:_: REMARKS
MOISTURE =
& nlsZ] 8 20 40 60 80 100 |7 comr M| 5O &
o wlzg] 2z e wp w w | 58 | cransize
ELEV (8| w| 2|125| © |SHEARSTRENGTH kPa
DESCRIPTION ElS| % =|z2| E ——i DISTRIBUTION
DEPTH = = >138| £ |o unconFineD + FIELD VANE Y %)
El= z|g°| @ |e QUcKTRIAXIAL x LABVANE | WATER CONTENT (%)
1955 Pond Surface v 20 40 60 80 100 20 40 60 kN/m 3 [GR sA sI cL
00[  cE and WATER )
195
194.1
14 Silty CLAY, trace sand 194
Firm to Very Stiff
Grey 1 S8 16 ]
2| ss| s 193 F—— 0 2 33 65
1925
30 Sandy SILT
Loose
Grey 3 Ss 4
Wet 192
191.2
43 SAND, trace clay, Irace silt, trace
gravel 191
Loose
Grey o
Wet 4|88 | 8 19 8
(SHCL)
190.2
5.3 END OF BOREHOLE AT 5.3m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION,
3 3 Numbers refer to 2
LT ‘5‘35 (%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transporiation

Ontario THURBER
RECORD OF BOREHOLE No BH24-06L 10F1 METRIC
GWP#_ 5294-08-00 LOCATION Harrison Twp., Station 24+561 OfS 6.4L, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.08 - 2009.02.08 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E W |RESISTANCE PLOT { e NATURAL o - REMARKS
=2 g LIMIT MOISTURE wrr| E 5 &
= w | < S 2] 20 40 60 80 100 CONTENT Z Q9
o wlzg] z e wp w we| O & | crANSsizE
oo | & 3|2 5| & |SHEAR STRENGTH kPa
ELEV. DESCRIPTION =l s < 2|1z2 = 0 DISTRIBUTION
DEPTH é =) t > 8 % ; O UNCONFINED + FIELD VANE Y (%)
212 z|£°| © |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
195.5 Pond Surface \ A 20 40 60 80 100 20 40 60 kNm3 [GR sA sI CL
o
00| ICE and WATER
195
194.1
14 Sandy SILT, some clay 194
Compact
Grey 2| ss | 21 o 0 33 56 11
Wet
193.3
22 Silty CLAY, trace sand, trace gravel
13 | ss | 500 o
1929| G H : 103
U
26 END OF BOREHOLE AT 2.6m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK
Piezomeier installalion consisis of
19mm diameter Schedule 40 PVC pipe
with a 1.562m slotted screen
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Apr 21/09 Ground Surface
Jun 05/09 0.1 194.0
Aug 17/09 Ground Surface
Aug 25/09 Ground Surface
Oct 27/09 Ground Surface
Nov 20/09 Ground Surface
Numbers ref 2
4+3, %3, Numbers refer to 155

Sensitivity 10

(%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario

10

THURBER
RECORD OF BOREHOLE No BH24-07 10F1 METRIC
GWP#__ 52940800 LOCATION Harrison Twp., Station 24+566 C/L. NBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.08 - 2009.02.08 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |ReSISTANGE PLOT = e C | Remares
[ 24 o " MOISTURE LT - I &
= w|<8| & 4 60 80 100 L CONTENT Z90
S|e gls2| z e wp w we| 5% [ cransize
ELEV = B w J12a O |SHEAR STRENGTH kPa
DESCRIPTION E|ls| & =|z22| & D DISTRIBUTION
DEPTH =|3 s >[38]| £ |o unconFineD + FIELD VANE y %)
= z|[Z°| @ |@ QUICKTRIAXIAL x LABVANE [ WATER CONTENT (%)
1955 Pond Surface vl 40 60 80 100 20 40 60 kNm3 |GR sA sI cL
00[  |CE and WATER )
195
194.1
14 Silty CLAY, trace sand, occasional % 194
rools 1
Stiff /},2 ss | 10 | — 0 7 36 57
Brown ]
%%
193.3 A
22 Gravelly SAND, some sill el
193.0 Brown to Grey 2] 3| 88 | 70
25 Wet / 050
END OF BOREHOLE AT 2.5m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION,
3 3 Numbers refer to 2
X Sensitivity 1595 (o) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH24-08 10F 1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+406 C/L, SBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2011.02.15 - 2011.02.15 CHECKED BY RPR
DYNAMIC CONE PENETRATION
E (2] 8 PLAST! MOISTURE - I
= wl|s8| 2 20 40 60 80 100 L CONTENT tarl 5 O &
= I . gl=g| z : : L L L wp w we | 3¢ | cramsize
| ELEV DESCRIPTION & @ o 3 9_ a g SHEAR STRENGTH kPa 5 DISTRIBUTION
DEPTH g 2| r >(28 < | o UNCONFINED + FIELD VANE Y %)
el = Z[ZC| @ |e QUICKTRIAXIAL x LABVANE WATER CONTENT (%)
1946|  Ground Surface w 20 40 60 8O 100 20 40 60 kwm3 [GR sA sI cL
00|  PpEAT: (175mm) A
02 Silty CLAY, some sand ]
guff ¢
rown 194
1| ss | 54/ o
1934 1dd 75 i 0 18 57 25
12 END OF BOREHOLE AT 1,1m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK,
BOREHOLE DRY UPON
COMPLETION OF DRILLING
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION,
3 3. Numbers refer to 2
+7. X 1535 (%) STRAIN AT FAILURE

Sensitivity




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Sensitivity 10

(%) STRAIN AT FAILURE

Ontario THURBER
RECORD OF BOREHOLE No BH24-09R 10F1 METRIC
GWP# _ 5294-08-00 LOCATION Harrison Twp., Station 24+418 5 O/S 6 5R, SBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY AN
DATUM _Geodetic 2011.02.15 - 2011.02 15 CHECKED BY RPR
SOIL PROFILE SAMPLES | o Y e e o w ol e | Rewarks
(2] MOISTURE [
5 . g Z| & 20 40 60 80 LMT conrent  UWMT) S O &
Sl o gl z h L L L wp w we| 58 | eransize
Q| m w |28 © |SHEAR STRENGTH kPa
ELEY DESCRIPTION F|l2| ¢ 2|2 = ———— DISTRIBUTION
DEPTH |3 P 5135 S |© UNCONFINED ~ + FIELD VANE y %)
== z|[ZC| © |® QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
194.1 Ground Surface w 20 40 B0 80 20 40 60 kNim3 [GR sA SI cL
0.0 y "
N b_A_AJ
1099  PEAT:(250mm) o :
03 Silty CLAY, trace roots and roollets # %
Firm
Brown
’
193.2 [
0.9 SILT and SAND, some clay 1] ss| s dq
Loose to Compact
Brown
Moist AVA
2| ss | 10 o 0 46 43 11
3
191.9 +
22 Silty CLAY, some sand
Soft
Brown 3 SS 2 4 o
+
6
4|8 | o + b 0 18 43 39
189.9
42| END OF BOREHOLE AT 4.2m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE OPEN TO 2.8m AND
WATER LEVEL AT 1.4m UPON
COMPLETION OF DRILLING
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 1,7m THEN AUGER
CUTTINGS UPON COMPLETION
20
Numbers refer to 1545




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH24-10 10F 1 METRIC
GWP#__ 5294-08-00 LOCATION Harmison Twp , Stalion 24+431 CiL, SBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.02.15 - 2011.02.15 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  |RESISTANCE PLOT — | (———
E [7: 6 PLASTIC MOISTURE uQuIiD — I
5 A 5| & 20 40 60 80 100 L CONTENT = G &
Sk u | z 2 L z : : wp w wo| 2% | GRAINSIZE
ELEV o|lp| & 3125 © |SHEAR STRENGTH kPa
DESCRIPTION Elsl & | 2132] & S DISTRIBUTION
DEPTH s(3 r >|38| £ |© UNCONFINED + FIELD VANE Y %)
El= Z[€©| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
1943|  Ground Surface vl 40 60 B0 100 20 40 60 kn/m3 |GR sA s CL
00 X A =
PEAT: (225mm) u..»\
02 Silty CLAY, some sand, occasional H 194
rools and rootlets ]
Firm //
Brown Py
/ 1 S8 4 o
] 193
9%
17
1] 1 I
A4 2|8s| 7 He— 0 13 48 39
%
192.1 sand seams v
7]
22 END OF BOREHOLE AT 2.2m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
WATER LEVEL AT SURFACE UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION.
+3 % 3, Numbers refer o 1535
5 " Sensitivity 1o (%) STRAIN AT FAILURE




Ministry of
Transportation

Ontario

THURBER

GWP#__ 5294-08-00

HWY 69

DATUM _Geodetic

Harrison Twp., Station 24+456 C/L, SBL

RECORD OF BOREHOLE No BH24-11 1 OF 1

BOREHOLE TYPE _ Hollow Stem Augers

2011.02.15 - 2011.02.15

METRIC

ORIGINATED BY _SLL
COMPILED BY AN
CHECKED BY RPR

DYNAMIC CONE PENETRATION

1211112

ONTMT4S 6121.GPJ

SOIL PROFILE SAMPLES w
E‘D 4 [RESISTANCEPLOT — e MU | REMARKS
= n|25| 8 20 40 60 80 100 umrm CONTENT wr =g &
2% wlzE| z i wp w we| S8 | cransize
ol W 2|2 5| @ |[SHEAR STRENGTH kPa
ELEV DESCRIPTION = o |z = —t— DISTRIBUTION
DEPTH g A= 5|238| < | UNCONFINED  + FIELD VANE Y %)
El® z[g©O| L [e quckTRIAXIAL X LABVANE WATER CONTENT (%)
1945|  Ground Surface v | Y 20 40 60 80 100 20 40 60 kNim 3 [GR sA s cL
0.0 ! kA =
PEAT: (225mm) A
02 Silty CLAY, sandy 711
i g%
:"ﬂ %% 194
rown r//
1]
1%%
1]
111 ]ss| @ Fe—— 0 25 51 24
1]
igd
193.0 g s
1048 SAND, trace 1o some silt 88 | su/
1.7 Very Dense 0.075
Brown
Wet

END OF BOREHOLE AT 1.6m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.

WATER LEVEL AT SURFACE UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE UPON
COMPLETION.

Numbers refer to
Sensilivity

20
‘535 (%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH24-12R 10OF 1 METRIC
GWP# 5294-08-00 LOCATION Harrison Twp., Station 24+468.5 O/S 6.5R, SBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM Geodetic DATE 2011.02.15-2011.02.156 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W |RESISTANCE PLOT% oasmic | MATURAL Laub = REMARKS
[ 2 s LIMIT MOISTURE LIMIT (=
= w|23| 3 20 40 60 80 100 CONTENT ERY] &
o & wlz2| z e — wp w we| 5@ | cransizE
ELEV Llp| ¥ Jl28. © |SHEAR STRENGTH kPa o
DESCRIPTION Els & < |2z = DISTRIBUTION
DEPTH g|3 s >138| £ |© UNCONFINED + FIELD VANE Y (%)
=z z|g°| @ |® QUcKTRIAXIAL x LABVANE | WATER CONTENT (%)
194.1 Ground Surface W 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI CL
0.0 i
II:’)ErA;(Tl,aﬂbrous i‘* = 194
ark Brown LAA]
e
e
| ZAA]
L_A_AS
183.3 -
08 Silty CLAY, sandy, rools and rootlets f %
Very Soft to Soft 11| ss| o
A 193
Brown f
L
1%
///
fA
Wyl 2| ss 4 H—o 0 23 48 29
) 192
f//
% o
(/ 3| 88 3 5
%
V]
191
//-
N1 4 SS 0 0 2 59 39
trace sand 7]
141
(%/
190.2 =
39 END OF BOREHOLE AT 3.9m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
Piezometer installalion consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotled screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
Feb 22/11 Ground Surface
Mar 01/11 Ground Surface
Mar 13/11 Ground Surface
Apr27/11 01 194.0
3 3. Numbers refer to 2
X Sensitivity 15*35 (%) STRAIN AT FAILURE




12114112

ONTMT4S 6121.GPJ

Ministry of
Transponali_on
Ontario THURBER
RECORD OF BOREHOLE No BH24-14R 10F1 METRIC
GWP# _ 5294-08-00 Harrison Twp., Station 24+493.5 O/S 6.5R, SBL ORIGINATED BY _sLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic 2011.02.15 - 2011.02.15 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o | u [resistance ot e e | e | Remarcs
MOISTURE - I
5 w|22| 8 20 40 60 wT o WMT| S O &
olel o | 2[32E8] = i wp w we | S8 | cramsize
ELEV DESCRIPTION afd| & | 3[28| & [sHEARSTRENGTHkPa , 5 stliadpyany
DEPTH S(3]| | 5[38]| < |o unconFineD )
A Z|[E©| @ |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
194.2 Ground Surface < 20 40 60 20 40 €0 GR SA SI CL
0.0 PEAT, fibrous ol
Black A 194
L_A_AJ
L_A_A]
hA_AJ
hA_A]
1933 AN
09 Silty SAND, some clay - ss 0
Very Loose to Compact s Iy
Brown 193
Moist to Wel
1. sS | 14 o 0 48 37 15
192.0 f-
22 Silty CLAY, trace sand ? 192
Very Soft 5/
Brown % s | 1 HA 9 0 6 55 39
141
191.3 V]
29 END OF BOREHOLE AT 2.9m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK
BOREHOLE OPEN TO 1.7m AND
WATER LEVEL AT SURFACE UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION,
3 3. Numbers refer to Y
X Sansitivity ‘5$5 (%) STRAIN AT FAILURE




12114112

ONTMT4S 6121.GPJ

Ministry of
Transportation . l
Onlario THURBER
RECORD OF BOREHOLE No BH24-15R 10F1 METRIC
GWP#___ 5294-08-00 LOCATION Harrison Twp., Station 24+576 O/S 6.5R, SBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.02.14 - 2011.02.14 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANCE PLOT I o I Remars
l'.I_J 17} < PLASTIC MOISTURE LiQuip - T
- w|22| 8 20 40 60 80 100 umr CONTENT = o &
ls! w wi=g|l z 4 . . L ! wp w we| S ¥ | cransizE
ELEV DESCRIPTION Ele| & 2 [2g| 2 [SHEARSTRENGTHkPa A — DISTRIBUTION
DEPTH SCRIPTIO S|3| £ | 5|38| £ |0 UNCONFINED  + FIELD VANE y %)
Lz Z|EC| © |® QUOKTRIAXAL X LABVANE | WATER CONTENT (%)
194.4|  Ground Surface ivall s 20 40 &0 a0 100 20 40 80 kwm3 |GR SA SI cL
00| pear AN .
Wet LZAZA]
A 194
193.8 v
06 Silty CLAY, some sand W
Very Sofi 1o Firm : A
Brown 4
sand seams -1 ! S8 0 °©
I
1%
H 193
’
/]
2| ss| 7 e 0 12 57 31
192.1 g
23 SAND, some gravel, trace silt
Compact 192 ]
Grey 38| 1 15 77 8
Wet {SI+CL)
4| ss | 21 5
occasional cobbles 191
1906
38 END OF BOREHOLE AT 3.7m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK
BOREHOLE OPEN TO 1.2m AND
WATER LEVEL AT SURFACE UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION
20
3 3. Numbers refer lo
X Sensitivity ‘5‘35 (%) STRAIN AT FAILURE




12114112

ONTMT4S 6121.GPJ

0 Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH24-16 10F1 METRIC
GWP#  5294-08-00 LOCATION Harrison Twp., Station 24+586 C/L, SBL ORIGINATED BY SLL
HWY 69 BOREHOLE TYPE _ Hollow Stemn Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.02.15 - 2011.02.15 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  |DYNAMIC CONE PENETRATION
& 3 . NATURAL \Quip - REMARKS
] 5 PLASTIG ) isTURE L = I
= w|<8| @ 20 40 60 80 100 LT CONTENT = 0 &
Slgl w | Y[ZE| 2 bt we w we| 54 | cramsize
ELEV o la J128 O |SHEAR STRENGTH kPa
DESCRIPTION S| & = |28 & —_—t DISTRIBUTION
DEPTH |3 P S|[28| < |© UNCONFINED  + FIELD VANE Y %)
|2 Z[Z©| @ |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
194.5 Ground Surface = 20 40 60 80 100 20 40 80 kN/m 3 |GR SA SI CL
00 ) ==
PEAT: (225mm) ux_:\
02 Gravelly SAND, some silt : +
Compact oler
Brown el AV 194
Moist e
weli | ss | 22 o
e 193
el 2| ss | 74 o
1926 Leoe o 29 59 12
18 END OF BOREHOLE AT 1,9m UPON (Sl+CL)
AUGER REFUSAL ON PROBABLE
BEDROCK
BOREHOLE OPEN TO 1.1m AND
WATER LEVEL AT 0.6m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION,
+ 3_ 3. Numbers refer to 2

Sensitivity

15%5 (%) STRAIN AT FAILURE




12111112

ONTMT4S 6121.GPJ

Sensitivity

Ministry of g
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No BH24-17L 10OF 1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+598 O/S 6.4L, SBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2011.02.15 - 2011.02.15 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w (BN GO, EENETRATION -
W o, 4 PLASTIC e vauo | [ REMARKS
E o |22 3 20 40 60 80 100 |™  commr W[ 5O &
Sl LIz z L ! ! 1 L wp w w | 5 [ cransize
ELEV || w| 2|25| S [SHEARSTRENGTH kPa 5
DESCRIPTION s & =|(z8| E DISTRIBUTION
DEPTH E s >|38| £ |© UNCONFINED + FIELD VANE Y %)
== z|[Z©C| @ | QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
194.6 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR SA SI CL
00 .
PEAT: (225mm) -
02 SAND, some silt v
Very Loose to Compact =
Brown 194
Moist to Wet
1 88 4 [
trace gravel 193
2| ss | 25 o
192.4
22 END OF BOREHOLE AT 2.2m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE OPEN TO 1,1m AND
WATER LEVEL AT 0.4m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION
+3 3. Numbers refer to 1535
Xt 5" (%) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Ministry of [
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No D24-01R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+513.5 O/S 6.7R, SBL ORIGINATED BY w8
HWY 69 BOREHOLE TYPE  Dynamic Cone Penetration Test (DCPT) COMPILED BY LG
DATUM _Geodelic DATE 2008.02.08 - 2009.02.08 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE AMPLES w
S g | 4 RESISTANCE FLOT = ene | NTURAL e — REMARKS
=] 3] LM MOISTURE wr| £ &
= n L8| @ 20 40 60 8O0 100 CONTENT 9
Slgl w | 4(2E]| 2 e e——— wp w w | 58 | cransize
ELEV DESCRIPTION & o o 2 2 a g SHEAR STRENGTH kPa ’ DISTRIBUTION
DEPTH g 2| ¢ >3 3 < | © UNCONFINED + FIELD VANE ” (%)
HiE z|ZO| @ [e QUICKTRIAXAL x LABVANE [ WATER CONTENT (%)
1939 Ground Surface w 20 40 60 8O 100 20 40 €0 kN/m3 |GR SA SI CL
0.0 DCPT from surface
193
192
191
190
189.6 \
43 END OF DCPT AT 4.3m UPON
REFUSAL ON PROBABLE
BEDROCK.
20
3 3. Numbers refer to
. Sensitivity ‘5$5 (%) STRAIN AT FAILURE




1211212

ONTMT4S 6121.GPJ

Minislry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No D24-02L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+538 5 O/S 6.5L, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE __Dynamic Cone Penelration Tesl (DCPT) COMPILED BY LG
DATUM _Geodetic DATE 2009.02.08 - 2009.02.08 CHECKED BY RPR
SOIL PROFILE SAMPLES | o | RESISTANGE PLOT o 1O ere oo | Remarks
= - |52 3 20 4 60 80 10 |™ e | 53 &
Sl wlzg] z T e e B wp w w| 54 | crANsIZE
ol mn w il =N O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & |2 E ——————— DISTRIBUTION
DEPTH 2|3 P 51258 < |O UNCONFINED  + FIELD VANE Y %)
£z Z[€°| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
194.1 Ground Surface w 20 40 B0 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 DCPT from surface. 194
ICE (900mm)
193
192
191 /
190 \
189
188.2 \\_
5.9 END OF DCPT AT 5.9m UPON
REFUSAL ON PROBABLE
BEDROCK.
20
+ 3 % 3. Numbers refer to 15_¢5

Sensitivity 10

(%) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No D24-03R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+561 OIS 6.4R, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY LG
DATUM _Geodetic DATE 2009.02.08 - 2009.02.08 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT NATURAL - REMARKS
w v -y PLASTIC MOISTURE LiQuip — T
e o |22 @ 20 40 60 80 100 "™ comw M| O &
21g wl=gl z | e EE— wp w w | 5 | cransize
= B w 21258 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION =lE| & 2|1Zz2| & —_—————— DISTRIBUTION
DEPTH = & > |38 | < |[© UNCONFINED + FIELD VANE Y (%)
21 = Z|[ZC| © |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
194.2 Ground Surface w 20 40 60 80 100 20 40 60 knm3 [GR SA sI cL
00 DCPT from surface.
194
193 \
192 (
191.1 )
31 END OF DCPT AT 3.1m UPON
REFUSAL ON PROBABLE
BEDROCK
+3 3. Numbers refer to 15_3?5
o - (%) STRAIN AT FAILURE

Sensitivity




1212112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Onlario THURBER
RECORD OF BOREHOLE No D24-04R 10F1 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Station 24+443.5 O/S 6.5R,_ SBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penelration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2011.02.15 - 2011.02.15 CHECKED BY RPR
SOIL PROFILE SAMPLES 5 ; gEEfS%fN%%NPEOPENETRATJDN pLasne | MATURAL U = REMARKS
= o< %) 3 20 40 60 80 100 |Wr lowem | ES &
ol wlz=2| z ) ' : : : wp w wo| 58 | crawsize
ELEV L la| & 3125| © |SHEAR STRENGTH kPa
DESCRIPTION Els| & 2|22 E ————i DISTRIBUTION
DEPTH A fa >[38| < |© UNCONFINED + FIELD VANE Y (%)
£l Z[E©| @ |e quCKTRIAXIAL X LABVANE | WATER CONTENT (%)
194.3|  Ground Surface w 20 40 60 B0 100 20 40 60 kN/m3 [GR SA SI CL
0.0 DCPT from surface
194
193 \
192.4
19 END OF DCPT AT 1.9m UPON
REFUSAL ON PROBABLE
BEDROCK
3 3. Numbers refer to 2
X 1595 o) STRAIN AT FAILURE

Sensitivity

10




12112112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No D24-05L 10F 1 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Station 24+576 O/S 6 4L, SBL ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penelration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2011.02.14 - 2011.02 14 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ¥ ;,J RESISTANCEPLOT — I |_ REMARKS
E2 o LM MOISTURE wr| E S &
5 glge| e8| & € @ & W corn 3
Sk u 2l = wp w we | 2% | crainsize
ELEV o lm | J3]125| © |SHEAR STRENGTH kPa
DESCRIPTION c|l2| 8| 228 E & 1 DISTRIBUTION
DEPTH 3|3 fan >|138| < |o unconFineD + FIELD VANE v (%)
£l = z[g©| @ |e quckTRIAXIAL x LABVANE | WATER CONTENT (%)
194.3 Ground Surface w 20 40 B0 8O 100 20 40 60 kN/m3 [GR SA SI CL
0.0 DCPT from surface
194
193
192.3 T
2.0 END OF DCPT AT 2.0m UPON
REFUSAL ON PROBABLE
BEDROCK
3 3. Numbers refer to 2
X ‘5‘35 (%) STRAIN AT FAILURE

Sensitivity




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE H1

SAND to SAND and GRAVEL FILL

U.S S. Sieve size, meshesfinch

Size of openings, inches

200 100 GOS0 40 30 16 10? -Ili .’il Jl'la"lﬁ'_ a1t 1 3”4 1/4" 6"
100 L 1 1 L i ’Wﬂ 1 | A L
90 /*,/ %
o '
/
) ill
70 4
4 LA
Z %1 /
= 60 /|
Y
Z % Ve
= " /|
& i
&J 40 ’/
i / / o
o
30 o %
I
7 1
20 [/ /
A
10
: |
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUM | COARSE FINE COARSE | .opn e
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BH23-01 1.73 194.37
X BH23-02R 0.53 195.07
A BH23-04L 0.91 194.59
* BH23-07 0.76 195.24
R
Date  December2012 . l Prep'd  MFA
GWP# 5294-08-00 . . THURBER Chkd.  MRA




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE H2

Silty CLAY

U 8 8, Sieve size, meshesfinch

200 100 6050 40 30
L

16 108 4 3 Aamt a1t 1uE
L AN W T Ll !

Size of openings, inches

I 41476
L1

100
90 =
A
80
70 =
il dl
= 60
id 4
% 50
= od
[TT]
g 0 & "'
Ll
[a
30
rd
20
10
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM I COARSE FINE COARSE COBBLE
FINE GRAINED GRAVEL SIZe
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o BH23-05 4.88 191.02
= BH23-05 6.32 189.58
A BH23-11L 1.52 192.48
* BH23-12R 1.52 192.48
® BH23-12R 3.35 190.65
Lo} BH23-13R 213 191.77
R
Date  December2012 . . l Prepd | MFA ...
GWP# 5294-08-00 Chkd. MRA

THURBER




Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

FIGURE H3
GRAIN SIZE DISTRIBUTION
Silty CLAY
U.S.S. Sieve size, meshesfinch Size of openings, inches
200 100 %ED 40 30 16 10? 4 ? 3/‘8"1r|z' 3-';‘.' tj’ 1|I.r2— 3"41I.f4"ﬂl'
100 T
a/@/e A B
90 = ‘fﬁ/
/.e
o 4 f ﬂ
1 e
70 .
/ /
Z
T /| glr il
'n_: 60 @ p
i X
z /ﬁ" /|
i 50 / »
'_.
i ,ﬁ /n(
g 40
i Al
o rﬁ
30 s f
20
V'd
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE |MEDIUM| COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BH23-14L 213 191.97
b | BH23-14L 3.47 190.63
A BH23-15R 0.80 193.30
* BH24-02L 1.07 194.43
® BH24-03 2.59 192.91
Lo} BH24-04R 2.44 193.06
[
Date  December2012 . . . l Prepd | MFA .
GWP# 5294-08-00 THURBER Chkd. . MRA ...




Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

FIGURE H4
GRAIN SIZE DISTRIBUTION
Silty CLAY
U.S.S. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 16 108 4 3 B 41T 1 34146
100 'i ' T T =
= ; ;:
% *]
|~

80

70
P
<
|J—: 60
o
L
4
oL 50
=
4
17}
8 40
L
o

30

20 M

10

0

0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm

SILT and CLAY FINE l MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BH24-04R 3.20 192.30
x BH24-05 2.59 192.91
A BH24-07 1.83 193.67
* BH24-08 1.07 193.53
® BH24-09R 3.35 190.75
L] BH24-10 1.80 192.50
[
Date  December 2012 . l Prepd | MFA .
GWP# 5294-08-00 THURBER Chkd.  MRA




GRAIN SIZE DISTRIBUTION - THURBER 6121,GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

FIGURE H5
GRAIN SIZE DISTRIBUTION
Silty CLAY
L.5.5. Sieve size, meshesfnch Size of openings, inches
200 100 G050 40 30 16 108 4 3 /™M AT T 41478
100 Il ] 1 5 s L ! ] il 1 L L L L L
90 e 7&,!
¥
80 // "
70 s i Q
f
~ 60 AN
id ¢
Z 5 K/
[
Z
3
O 40
w
o
30 ICd ’/
. 4 M
10
0 m
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
L BH24-11 1.07 193.43
p 4 BH24-12R 1.83 192.27
A BH24-12R 3.35 190.75
* BH24-14R 2.59 191.61
® BH24-15R 1.83 192.57
I
Date  December2012 . . l Prepd . MFA ..
GWP# _5294-08-00 THURBER Chkd. MRA




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE H6

Date

GWP# 5294-08-00 . .

PERCENT FINER THAN

Sandy SILT to Silty SAND

U.5.5. Sieve size, meshesfnch

108

100 6050 40 30 16 ;
L L N

3
L

Size of openings, inches

g M1t 11 341476
1l 1 T

4
Il
P

100
Ve
90 ZL
80 !
70 |
/]
60
/)
50
40 In
30
. e |
r'd
10
L@
@]
0 b duihif
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o BH23-05 7.92 187.98
x BH23-12R 457 189.43
A BH23-15R 0.80 193.30
R
.December 2012 . l Prep'd . .
Chkd.

THURBER

MFA .
MRA ...




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE H7

Sandy SILT to Silty SAND

1.8.S. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 38" a1t 112 3" 41/4"6"
100 il il 1 : 1 L L ' Il il | L L
90 X /
" /
//
70 / /
z
3 w/
= 60
i b
=
w 50
: %
z
S 40
L
30
20 JI/
x|
10 F
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE [ .opnie
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o BH24-03 1.83 193.67
X BH24-06L 1.83 193.67
A BH24-09R 1.83 192.27
* BH24-14R 1.83 192.37
R
Date  December 2012 . . l Prepd | MFA .
GWP# 5294-08-00 . . . THURBER Chkd. . MRA




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE H8

SAND to Gravelly SAND

U5 5. Sieve size, meshesfinch

200 1?0 GIO 50 4ICI 30 16 10?
s 1
100 "

P2l

4 3 38 a1t 1
ok N - |

Size of openings, inches

341476
-1

u

yi

80 b

f /V &,/‘@)0

; / ,7://@/

60 /

50 /&/?74

PERCENT FINER THAN

3° i

20 7
f/

10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
e BH23-13R 3.96 189.94
X BH24-04R 7.01 188.49
A BH24-05 4.88 190.62
* BH24-15R 2.59 191.81
® BH24-16 1.83 192.67
R
Date  December 2012 . l Prepd | MFA
GWP# 5294-08-00 Chkd MRA

THURBER




THURBALT 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

ATTERBERG LIMITS TEST RESULTS

FIGURE H9

Silty CLAY
60
CH
50
40 /
5 . S
o]l
2 ~s°#
% 30 L e
= ©f a
<
on cL o
20 //
@ /
10 ra
CL /
CL-ML / MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
() BH23-05 4.88 191.02
= BH23-05 6.32 189.58
A BH23-12R 1.52 192.48
* BH23-12R 3.35 190.65
® BH23-13R 2.13 191.77
o] BH23-14L 213 191.97
R
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ATTERBERG LIMITS TEST RESULTS

Hwy 69 Four-Laning North of Hwy 529

FIGURE H10
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e BH23-14L 3.47 190.63
b 4 BH24-03 2.59 192.91
A BH24-04R 3.20 192.30
* BH24-05 2.59 192.91
® BH24-07 1.83 193.67
-] BH24-08 1.07 193.53
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Hwy 69 Four-Laning North of Hwy 529

PLASTICITY INDEX

Date
GWP#

FIGURE H11
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o] BH24-14R 2.59 191.61
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_________ Z...f ____.___ ‘J_q_ _\.__li::_hh
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PLAN
0] 16 32 48m
— e ——
SCALE 1:800
BH24—02L D24—02L BH24—06L, D24—05L BH24—17L
® = < o @
200— -200
PROPOSED GRADE
HIGHWAY 69 SBL @\
ORIGINAL GROUND__ 198 - i — 196
HWY 69 SBL LEFT TOE ICE/WATER : FEs=2: N
SILTY CLAY == T
TRACE SAND TO SANDY, SR '&ig | 4
TRACE. GRAVEL ¥, “ N \ BEE &
192 = &’\"'\ SANDYRHS‘?ET : \ ;?ZNDW "
N
PROBABLE BEDROCK * ™ SOME CLAY SOME SILT
Compact Very Loose to Compact
188 188

PROFILE ALONG LEFT TOE HIGHWAY 69 SBL

48m H 1:800
I ] l I—l
0 4 8 12m vV 1:200

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No
GWP No 5294-08-00

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 SBL—LT TOE]
(STA 24+400 — 24+600)

BOREHOLE LOCATIONS AND SQOIL STRATA

SHEET

PO\

THURBER ENGINEERING LTD.

LEGEND
’ Borehole
'$' Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
D23-01L 195.8 5 059 533.2 232 259.9 BH23-01 196.1 5 059 533.1 232 270.8
D23-02R 195.4 5 059 562.4 232 254.7 | BH23-02R 195.6 5 059 543.9 232 271.5
D23-03L 195.5 5 059 569.8 232 225.8 | BH23-03 195.9 5 059 547.7 232 257.2
D23-04R 195.7 5 059 599.1 232 220.7 | BH23-04L 195.5 5 059 551.4 232 242.8
D23-05L 194.0 5 059 500.3 232 275.2 | BH23-05 195.9 5 059 566.1 232 240.3
D23-06R 194.8 5 059 535.9 232 290.0 | BH23-06R 195.5 5 059 580.8 232 237.7
D23-07L 194.2 5 059 537.8 232 240.6 BH23-07 196.0 5 059 584.4 232 223.3
BH24-01 195.5 5 059 525.9 232 226.3 | BH23—08L 195.6 5 059 588.2 232 20B.9
BH24-02L 195.5 5 059 526.9 232 216.3 | BH23-09 196.2 5 059 602.8 232 206.3
BH24-03 195.5 5 059 540.6 232 212.7 | BH23-10L 194.0 5 059 482.0 232 292.2
BH24-04R 195.5 5 059 554.2 232 209.0 | BH23—-11L 194.0 5 059 519.4 232 257.6
BH24-05 195.5 5 059 559.0 232 195.8 | BH23—-12R 194.0 5 059 554.2 232 273.1
BH24-06L 195.5 5 059 562.0 232 184.3 | BH23-13R 193.9 5 058 572.6 232 256.1
BH24-07 195.5 5 059 570.0 232 185.6 | BH23—-14L 194.1 5 059 556.1 232 223.6
BH24-17L 194.6 5 059 589.1 232 159.1 | BH23-15R 194.1 5 059 530.9 232 239.1
D24-01R 193.9 5 059 536.0 232 226.1 | BH23-16L 194.1 5 059 574.5 232 206.6
D24-02L 194.1 5 059 545.4 232 199.5 -NOTES-
D24-03R 194.2 5 059 570.7 232 193.7 —————————
1) The boundaries between soil strata have been established
D24-04R 194.3 5 059 484.5 232 273.5 only at Borehole locations. Between Boreholes the boundaries
D24-05L 194.3 S 059 573.0 232 1741 are assumed from geological evidence.
2) This drawing is for subsurface information only. Surface
details and feotures are for conceptual illustration.
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MINSTRY OF TRAMGPORTATION, OMTARO
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'BH24 03 BH2¢‘\L 05 BH24— 07 HIGHWAY ; %S

CONT No

HARRISON HWY 69 SBL—G

(STA 24+400 — 24+600)
BOREHOLE_LOCATIONS AND_SOIL_STRATA

OHLESS OTHERWISE SHOWN |“HICHWAY 69 FOUR-LANING | SHEET

lA\\\ MMM GROUP

THURBER ENGINEERING LTD.

i S - ———— — 5
\/ ¢-8H23—Q1——-m BH23-03_._. BH23-05 . BH23-07 BH23-09 o
/ s A i ) ‘ km S/ ‘ . HIGHWAY 69 NBL
— ~ - ‘ 7 i — ~
i W BH23 02R— D23-02R——= !BH23—06R 5 D23—O4R AT T R T Lo
“‘w“’ M T N — / e Ol o ' _;’_ A e R vaa e SH AN -
\?; S .—a‘-\}‘;x—_:‘:-_,.___ - {\__;_\:__!$ _________ v ¥_r_—:ﬂ—_—_—_-*,_ S, TN >} ___+H;/L\J;z';'
e ,' / N, 3 _ L _ -
TR AR S} D23— OBR—L-'— BH23-12R = BH2;’>/ 13\R BH23 15P
) 16 32 48m
| L Il JI
SCALE 1:800
LEGENTD
BH24-08 BH24-10 BH24-11 BH24—-01 BH24-03 BH24-05 BH24-07 BH24-16 * Borehole
® o @ ® ® ® ® L 3 4 | cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
200 — — - 200 _
ORIGINAL GROUN PH Pressure, Hydraulic
v Water Level
SANDY SILT PROPOSED GRADE Head Artesian Water
BEDROCK __""""'""-----.__ TRACE GRAVEL HIGHWAY 69 SBL T Piezometer
T Loose to Compact
90% Rock Quality Designation (RQD)
196 // A/R Auger Refusal
N > ’ > VIR N NO ELEVATION NORTHING EASTING
. . ;,-_—N'—“ a5 G \ A ZFZ<7" \_BEDROCK "“= ' BH23-01 196.1 5 059 533.1 232 270.8
& ' 7 . "/ | BEDROCK A R _»‘}‘-x EOTEVS%LY SAND BH23-02R | 195.6 5 059 5439 | 232 271.5
SOME SAND AR > AN BH23—-03 195.9 5 059 547.7 | 232 257.2
Hard to Firm e 6% %{54__ 7 f TRy FROBABLE BEDROCK Compact BH23—04L | 1955 5 059 551.4 | 252 2428
192 T X . % I — ' =
PROBABLE BEDROCK / SRS SILTY CLAY | | SAND BH23-05 195.9 5 059 566.1 | 232 240.3
SANDY TRACE TO SOME SILT BH23—06R 195.5 5 059 580.8 232 237.7
TRACE SAND
Stiff Very Dense y 8|/~ BH23-07 196.0 5 059 584.4 | 232 223.3
ry Soft to Very Stiff e TRACE CLAY, TRACE SILT, TRACE GRAVEL R R =55 T on oons
T ORIR . . 5
NO ELEVATION NORTHING EASTING SANDYLS|LT Loose BH23-09 196.2 5 059 602.8 | 232 206.3
D23-01L 195.8 5 059 533.2 | 232 259.9 oose BH23—10L 194.0 5 059 482.0 | 232 292.2
D23-02R 195.4 5 059 562.4 | 232 2547 | 188 — = S HOHIHE B - 188 BH23-11L 194.0 5 059 519.4 | 232 257.6
D23-03L 195.5 5 059 569.8 237 2958 FRUBABLE BEURULR BH23—-12R 194.0 5 059 554.2 232 273.1
D23-04R 195.7 5 059 599.1 232 220.7 BH23-13R 193.9 5 059 572.6 232 256.1
D23-05L 194.0 5 059 500.3 | 232 2752 BH23-14L 194.1 5 059 556.1 232 2236
D23-06R 194.8 5 059 535.9 232 290.0 BH23—15R 194.1 5 059 590.9 232 239.1
D23-07L 194.2 5 059 537.8 | 232 240.6 BH23-16L 194.1 5 059 574.5 | 232 206.6
BH24-01 1955 5 059 525.9 | 232 226.3 -NOTES-
BH24-02L 195.5 5 059 526.9 232 216.3 1) The boundaries belween soil strata have been established
BH24-03 195.5 5 059 540.6 232 212.7 only al Borehole locations. Between Boreholes the boundaries
BH24-04R 195.5 5 059 554.2 232 209.0 are assumed from geological evidence.
BH24-05 195.5 5 059 559.0 232 1958 2) This drawing is for subsurface information only. Surface
BH24—06L | 1955 5 059 5620 | 232 184.3 PROF]| LE ALONG (E HIGHWAY 69 SBL details and features are for conceptual illustration,
BH24-07 195.5 5 059 570.0 232 185.6 . GEOCRES No. 41H-99
BH24-08 | 1946 5 059 452.5 | 232 204.2 0 , 16 32 48m H 1:800
BH24—10 194.3 5 059 4709 | 232 2772 . e | Ly
BH24—11 194.5 5 059 489.2 | 232 260.3 0 4 8 12m V 1:200 2
BH24—16 1945 5 059 584.7 232 172.0 2
D24-01R 193.9 5 059 536.0 232 226.1 & oae e SESCRIPTIN
D24-02L 194.1 5 059 545.4 232 199.5 DESIGN RPR [CHK AEG [CODE LOAD [DATE DEC. 2012
D24—-03R 194.2 5 059 570.7 232 193.7 DRAWN _MFA |CHK PKC [SITE STRUCT [OWG
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MINSTRY OF TRAMSPORTATION, ONTARD

'&)
BH24-06L - BH24—17L ¢
%D 4- O2L D24$ 0sL ‘ é;e METR'C CONT N
/ '"Q ’- [ . DIMENSIONS ARE IN METRES °
. Ay £
BH24 05 BHZ4— 07 HIGHWAY BRI )<, AND/OR MILLIMETRES GWP No 5294-08-00
— — — — — A ~ == UNLESS OTHERWISE SHOWN =
) y “ ‘BH24—16'-1"/" .;’,{._“ DYy HIGHWAY 69 FOUR-LANING SHEET
y 4 ; = S R ANTEE HARRISON HWY 69 SBL—RT TOE
ﬁ”' —7 : ‘( N ﬁ} .¢ NSNS (STA 24+400 — 24+600)
D24 O1R\ 123) BH24—O4R -, D24-03R BH24-15R:/- N ARLASL LSRN BOREHOLELOCATIONS (AND._SQIL_STRATA
i /" N e ';_ ~ 7D NN
= AN\ mmm Group
o
: o - RSV & : < [ ]
_BH23 04L D23 03L—* — BH23 08L %1 NG LTD.
-& O—*’~ THURBER ENGINEERI .
: . R. ANDERSON 5
_____ BH23-05 BH23-07 BH23_—09 o
* -+ ——— e v o
g / b HIGHWAY 69 NBL ‘990 _ v_@:
=3 —®, : = ==
D23 Q2R— == BH23—06R B ; ‘, i T SN . ST N T P
u’j‘l’ 7-/— _\‘;‘\_ — —_— - . .\' F N > - \..
— e e P e = NS A
BH23—12R BH23—13R7 "T'“,"'“‘."“_'*\' oSS
P i P P s
0 16 32 48m
SCALE 1:800
KEYPLAN
LEGEND
BH24—-09R D24—-04R BH24—-12R BH24-14R D24—-01R BH24-04R D24-03R , BH24—-15R * Borehole
2 4 3 2 3 4 L 3 4 2 2 4 | cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
200———— - - 200 i
PH Pressure, Hydraulic
¥ Water Level
“-\_\- PROPOSED GRADE Head Artesian Water
— HIGHWAY 69 SBL Q\ T Piezometer
90% Rock Quality Designation (RQD)
196 = i — —]—196 A/R Auger Refusal
NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
X v —y N = R : D23-01L 195.8 5 059 533.2 232 259.9 | BH23-01 196.1 5 059 533.1 232 270.8
SILT & SAND =@t Pprrs SAAA WN PEA:T_ﬂN A2 D23-02R 195.4 5 059 562.4 | 232 254.7 |BH23-02R 195.6 5 059 543.9 | 232 2715
SOME CLAY 571 5 [TTTTTT W} o BT N D23-03L 1955 5 059 569.8 | 232 225.8 | BH23-03 1959 5 059 547.7 | 252 257.2
Loose to Compact || /P 7)o ||| ] s N 4 %5 A YA > D23-04R 1957 5 059 5991 | 232 220.7 |BH23-04L| 1955 5 059 551.4 | 232 2428
192——=p= TTT T 9% 2 A D23-05L 194.0 5 059 500.3 | 232 275.2 | BH23-05 195.9 5 059 566.1 | 232 240.3
AN AN ORIGINAL GROUNDJ a 9% Sy D23-06R 194.8 5 059 5359 | 232 290.0 |BH23-06R 195.5 5 059 580.8 | 232 237.7
WA 0 ekl HWY 63 SBL RIGHT TOE \g 10 PPT I D23-07L 194.2 5 059 537.8 232 240.6 | BH23-07 196.0 5 059 584.4 232 223.3
etaed = IEFRSTTT SILTY SAND BH24-01 195.5 5 059 525.9 | 232 226.3 |BH23-08L 195.6 5 059 5882 | 232 208.9
ANV SOME CLAY BH24-02L 195.5 5 059 526.9 | 232 216.3 | BH23-09 196.2 5 059 602.8 | 232 206.3
Very Loose to Compact > i BH24-03 195.5 5 059 540.6 | 232 212.7 | BH23-10L 194.0 5 059 482.0 | 232 292.2
R - : _ 188 BH24-04R 195.5 5 059 554.2 | 232 209.0 |BH23-11L 194.0 5 059 519.4 | 232 257.6
SILTY CLAY /0> %fﬁﬁ\ SAND BH24-05 195.5 5 059 559.0 232 195.8 | BH23-12R 194.0 5 059 554.2 232 273.1
TRACE SAND TO SANDY, OCC. ROOTS oo TRACE TO SOME CLAY, TRACE TO SOME GRAVEL BH24-06L 1955 5 059 562.0 | 232 184.3 |BH23-13R 193.9 5 059 572.6 | 232 256.1
Very Soft to Stiff TRACE TO SOME SILT, OCC. COBBLES BH24-07 195.5 5 059 570.0 232 185.6 | BH23-14L 194.1 5 059 556.1 232 225.6
Very Loose to Loose BH24—09R 194.1 5 059 4686.1 232 290.5 | BH23-15R 194.1 5 059 590.9 232 239.1
BH24—12R 194.1 5 059 502.8 | 232 256.6 | BH23-16L 194.1 5 059 574.5 | 232 206.6
BROBABLE BEDROCK BH24-14R 194.2 5 059 521.2 | 232 239.6 -NOTES-
184 — - — 184 BH24-15R 194.4 5 059 581.7 | 232 183.5 . —— '
1) The boundaries between soil strata have been established
D24-01R 193.9 5 059 536.0 232 226.1 only at Borehole locations. Between Boreholes the boundaries
D24-02L 194.1 5 059 545.4 232 199.5 are assumed from geological evidence.
D24-03R 194.2 5 059 570.7 232 193.7 2) This drawing is for subsurface information only. Surface
PROF' LE ALONG RlGHT TOE H|GHWAY 69 SBL D24-04R 194.3 S 059 484.5 232 2735 details ond features are for conceptual illustration.
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MINIETRY OF TRANSPORTATION, ONTARIO

B4 0ot Xt/ ™ > BH24-06L
P “BH24- 02L %624—02L/6° D24-05L METRIC
o ‘ / @ & @ $ " DIMENSIONS ARE IN METRES CONT No
AXAA AN & .
N BH24 01 BH24— o H24-05 BH24—07 anp/or miumetRes | GWP No 5294-08-00
pﬁ/ P — - - - UNLESS' OTHERWISE SHOWN [FiGrwAY 69 FOUR—LANING | SHEET
o HARRISON HWY 69 NBL—LT TOEg|
: /«ﬁ: _ @7" \ = SN (STA 24+400 — 24+600)
BH24—14R [)24_01 R! -;'4 1 - _ 7 P XK BOREHOLE LOCATIONS AND SOIL_STRATA
2 5 \g / p \ e n \'.:\ " NS ;
e iBHZS—‘HL«——ﬁ 023 07L=F—~ S I DB R o A MMM GROUP
________ : ________"_:_‘""h'_x_q__ {___8_____ e . N NN Y AN %“ -
e ., _ / . _'- 5 ST
TEAL ™~ — - e = o A e - S Iy NS
D23-01L]  \__ (BH23-04L D23-03L—« BH23—08L;-r;,_2;. S AR
= % — > : ﬁ O Q = THURBER ENGINEERING {TD.
BH23-01 7 BH23- 03 BH23—05 — BH23-07 7 BH23-09 q
e — B RS
e
_pz;;—‘ozﬁ—— — BH23—06R _,5 D23-04R_—
_ Ve, :\ - £ 7 / SN N
U NN AVAS - ANONEIN2N
SCALE 1:800
KEYPLAN
BH23—10L D23—-05L BH23—-11L D23-07L BH23—14L BH23—16L LEGEND
y & g 3 & L 3 L 3 4 | Borehole
'$' Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
00— —————— —] — 200
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
_______-—_-——--—-—- _OR|G|NA|_ GROUND h* Water Level
—— / HWY 69 NBL LEFT TOE Head Artesian Water
T Piezometer
196 = \_PROPOSED GRADE 90% Rock Quality Designation (RQD)
HIGHWAY 69 NBL ¢ A/R Auger Refusal
N N N N
e TP T R—.Y 4 5 ToToTr TP T T %% NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
SO @%M . SUDAIIINAN 8 B0 o BB v o S D23-01L 195.8 5 059 533.2 | 232 259.9 | BH23-01 196.1 5 059 533.1 | 232 270.8
% 7;,‘2'2 3 Z[W{-( 445994597 %5 . : s 4 NP “_PROBABLE BEDROCK D23-02R 195.4 5 059 562.4 | 232 2547 |BH23-02R 195.6 5 059 543.9 | 232 2715
- 7. %1 QM A 8 g : . : s A d f92 D23-03L 195.5 5 059 569.8 | 232 2258 | BH23-03 195.9 5 059 547.7 | 232 2572
NSNS e Ll G N 4 7 2’7 A _// D23-04R 195.7 5 059 599.1 | 232 220.7 | BH23-04L 195.5 5 059 551.4 | 232 2428
SILTY CLAY DCSNENANAN ”\e%ké % %% | e »;’ l{\ D23-05L 194.0 5 059 500.3 | 232 2752 | BH23-05 | 1959 5 059 566.1 | 232 240.3
SOME SAND, OCC. SAND SEAMS /’3“& & %5 3 y ’ D23-06R 194.8 5 059 535.9 | 232 290.0 | BH23-06R 1955 5 059 580.8 | 232 237.7
Soft to Very Stiff Compact i 9999 P SAND D23-07L |  194.2 5 059 537.8_ | 232 240.6 | BH23-07 |  196.0 5 059 584.4 | 252 223.3
o e i 5977 7 /.7 SOME SIT BH24-01 1955 5 059 5259 | 232 226.3 |BH23-0BL| 1956 5 059 588.2 | 252 20B9
z«,:/\<;.\44_{4/ | \{/\ Compact BH24-02L 195.5 5 059 526.9 232 216.3 | BH23-09 196.2 5 059 602.8 232 206.3
88— AR\ 0 B v ———— 188 BH24-03 195.5 5 053 540.6 | 232 212.7 | BH23—10L 194.0 5 059 482.0 | 232 292.2
BH24—-04R 1955 5 059 554.2 | 232 209.0 | BH23—11L 194.0 5 059 519.4 | 232 257.6
BH24-05 1955 5 059 559.0 | 232 1958 | BH23—12R 194.0 5 059 554.2 232 273.1
BH24—06L 195.5 5 059 562.0 | 232 184.3 | BH23-13R 193.9 5 059 572.6 | 232 256.1
BH24-07 195.5 5 059 570.0 | 232 185.6 | BH23—14L 194.1 5 059 556.1 | 232 223.6
D24-01R 193.9 5 059 5360 | 252 226.1 | BH23—15R 194.1 5 059 590.9 | 232 239.1
D24-02L 194.1 5 059 545.4 | 232 199.5 | BH23—16L 194.1 5 059 5745 | 232 206.6
184 : = - 184 D24-03R 194.2 5 059 570.7 | 232 193.7 -NOTES-

1) The boundaries between muve been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface
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MINISTRY OF TRANSPORTATION, ONTARO

¢ 3
24 BH24 02L‘ / ?624 02t 4 BH24-06L  D24-05L BH24-17L <2/ \(a METRIC CONT N
(NIAIK \ b4 X # -¢ ;'x = ¢ DIMENSIONS ARE IN METRES GWP N 5294 08—00
_ BH24 01 BH24-03 BH24 05 BH24—07 HIGHWAY N AND/OR MILLIMETRES 0 —
UL \___V # —- —@&- - -¢-BH54_1._6__.__;,_~ <= UNLESS OTHERWISE SHOWN [HiiGrwAY 66 FOUR—LANING | SHEET
e - - HARRISON HWY 69 NBL—LT SHLDR
_ % @“ _ A‘ Ve, {} .¢. RTRS (STA 24+400 — 24+600)
BH24—12R BH24—14R 024 O1R f’/‘ BH24 04R D24 03R BH24—15R” BOREHOLE LOCATIONS AND_SOIL_STRATA
.t ,u AN
2l e e 13 - N
—————— D23 O5L_;L————j‘BH23—T1L><\——$ D23-07L=7~+—-— BH23 14L—,~L———$BH23—16L-——— A MMM GROUP
= N N N
— B < i - /
_________________ ¥ ) l ____4./...... AP P B i s St e et e i e o e - \_ P
NS === ~==>x-38 Y S _ A
—— = — L, D23—-01L. ™ A BH23_I—O4L" ' D23-03LF = BH23-08L s A
S i 20 < - ;$; O- Q 7 THURBER ENGINEERING LTD.
/ BH23 01 ------- BH23—03 ______ BH23-05 BH23— 07 /', BH23-09 9
B R
7 = N ~ N HIGHWAY 69 NBL
/EBH23—O2R*”’ ¥D23-02 - EHQB—OGR
SCALE 1:800
KEYPLAN
D23-01L BH23-04L D23-03L BH23—-08L LEGEND
{;— —‘— -el} —‘— . 3 Borehole
'$' Cone
" 55 N Blows /0.3m (Std Pen Test, 475J/blow)
U—_. .
. CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
PROPOSED GRADE v Water Level
HIGHWAY 69 NBL Q\ Head Artesian Water
T Piezometer
= B— ) Aspﬂ:AL;r\ = : = ————13& 93% Rock Quality Designation (RQD)
IRK AR S AN ; A/R Auger Refusal
ORIGINAL GROUND A X 9.9 1L|,§( T .
HWY 69 NBL LEFT SHOULDER AY‘K SO S S 0 o NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
. D23-01L 195.8 5 059 533.2 232 259.9 | BH23-01 196.1 5 059 533.1 232 2708
PROBABLE ROCK FILL / D23 02R | 1954 5 059 562.4 | 232 2547 |BH23-02R| 1956 5 059 543.9 | 232 271.5
B - 192 D23-03L 195.5 5 059 569.8 | 252 2258 | BH23-03 195.9 5 059 547.7 232 257.2
D23-04R 195.7 5 059 599.1 232 220.7 | BH23-04L 195.5 5 059 551.4 | 232 242.8
D23—05L 194.0 5 059 500.3 | 232 275.2 | BH23-05 195.9 5 059 566.1 232 240.3
D23-06R 194.8 5 059 535.9 | 232 290.0 | BH23-06R 195.5 5 059 580.8 | 232 237.7
P P D23-07L 194.2 5 059 537.8 | 232 240.6 | BH23—07 196.0 5 059 584.4 | 232 223.3
NS BH24-01 1955 5 059 5259 | 232 226.3 | BH23—08L 195.6 5 059 588.2 232 208.9
PROBABLE BEDROCK BH24—02L 195.5 5 059 5269 | 232 216.3 | BH23-09 196.2 5 059 602.8 | 232 206.3
18— — . 188 BH24—03 1955 5 059 540.6 | 232 212.7 | BH23—10L 194.0 5 059 482.0 | 232 292.2
BH24—04R 195.5 5 059 554.2 | 232 209.0 |BH23-11L 194.0 5 059 519.4 | 232 257.6
BH24—05 195.5 5 059 559.0 | 232 195.8 | BH23—12R 194.0 5 059 554.2 232 2731
BH24-06L 195.5 5 059 562.0 | 232 184.3 | BH23—13R 193.9 5 059 572.6 232 256.1
BH24—07 195.5 5 059 570.0 | 232 185.6 | BH23—14L 194.1 5 059 556.1 232 223.6
D24—01R 193.9 5 059 536.0 232 226.1 | BH23—15R 194.1 5 059 590.9 232 239.1
D24-02L 194.1 5 059 5454 | 232 199.5 | BH23—16L 194.1 5 059 574.5 | 232 206.6
18— — - -184 D24—03R 194.2 5 059 570.7 232 193.7 -NOTES-

1) The boundaries belween mave been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface
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MINSTRY OF TRAMSPORTATION, OMTARO

BH24—17L gu Xﬁ?

4 B‘IT24 02L§\f. '//F)éf)m 021_6" BH24-06L DZ$05L

BH24 05 ¢BH24 07 IGHWAY

'éﬁé4—03
L < _¢/_.

J

4

= »,T- \‘

021401R”¥«
&
' /

2 J) BH24404R

P I \, D2;—O_3R$
i, _

%' - ) T __,’ AN N rj "
BH23—04L" ¥ D23-03L"* | BH23—08L Sl
- ==

- ————

~_ BH23-07 7, BH23-09
(EH * N HIGHWAY 69 NBL

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No
GWP No 5294-08-00

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 NBL-G

(STA 24+400 — 24+600)
BOREHOLE_LOCATIONS AND SOIL_STRATA

SHEET

2N\ mmm GrouP

THURBER ENGINEERING LTD.

SCALE 1:800
LEGEND
BH23-01 BH23-03 BH23-05 BH23-07 BH23-09
o Ty 'y ® ® 4 | Borehole
¢ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
200 —200
CONE Blows /0.3m (60" Cone, 475J/blow)
PROPOSED GRADE PH Pressure, Hydraulic
L4 Water Level
HIGHWAY 69 NBL
\ ASPHALT Head Artesian Water
’ Piezometer
E’—-—i : N - (W = 196 90% Rock Quality Designation (RQD)
0 4 § \_){SSQ:’ ~ WEn . A/R Auger Refusal
ORIGINAL GROUND KAt % -

L ' ’“ PROBABLE ROCK FILL NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
g X D23-01L 195.8 5 059 5332 232 259.9 | BH23-01 196.1 5 059 53341 232 270.8
PROBABLE ROCK FILL ,t'/'_l_,'_ 023-02R 195.4 5 059 562.4 232 254.7 | BH23-02R 195.6 5 059 543.9 232 2715
i % /j/ # N 192 D23-03L 195.5 5 059 569.8 232 2258 | BH23-03 195.9 5 059 547.7 232 257.2
< TVl ,y’, $ 023-04R 195.7 5 059 599.1 232 220.7 | BH23-04L 195.5 5 059 551.4 232 242.8
SILTY CLAY AVYA /7 D23-05L 194.0 5 059 500.3 232 275.2 | BH23-05 195.9 5 059 566.1 232 2403
TRACE TO SOME SAND, OCC. SAND SEAMS, / ﬂ/ TV YA D23-06R 194.8 5 059 535.8 232 290.0 | BH23—06R 195.5 S 059 580.8 232 237.7
Soft to Firm 4 A6 ’ " SAND & SILT D23-07L 194.2 5 059 537.8 232 240.6 | BH23-07 196.0 5 059 584.4 232 223.3
[ ‘ LT TRACE GRAVEL, TRACE CLAY BH24-01 195.5 5 059 5259 232 226.3 | BH23-08L 195.6 5 059 588.2 232 208.9
] | Loose to Compact BH24-02L 195.5 5 059 526.9 232 216.3 | BH23-09 196.2 5 059 602.8 232 206.3
188— “Feottt e 188 BH24-03 195.5 5 059 540.6 232 212.7 | BH23-10L 194.0 5 059 482.0 232 292.2
1 BH24-04R 195.5 5 058 554.2 232 209.0 | BH23-11L 194.0 5 059 519.4 232 257.6
L .\lfﬁ'. (AN BH24-05 195.5 5 059 559.0 232 1958 |BH23-12R 194.0 5 059 554.2 232 27341
PROBABLE BEDROCK / BH24-06L 195.5 5 059 562.0 232 184.3 | BH23-13R 193.9 5 059 572.6 232 256.1
BH24-07 1955 5 059 570.0 232 185.6 | BH23-14L 194.1 5 059 556.1 232 2236
D24-01R 193.9 5 D59 536.0 232 226.1 | BH23-15R 194.1 5 059 590.9 232 239.1
D24-02L 1941 5 053 5454 232 199.5 | BH23-16L 1941 5 059 574.5 232 206.6

184— = ——— 184 D24—03R 194.2 5 059 570.7 232 193.7 -NOTES-

1) The boundaries belween soil strata have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface

PROF' l_E ALONG qz H |GHWAY 69 N BL details ond features are for conceplual illustration.
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MINISTRY OF TRANSPORTATION, ONTARO

Lt =T,

BH24-06L D24-051
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e

BH24/—12R
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=g \“BHM

7

024 01R?7;'. ./.' BH24 O4R

|D24-03R

e 2

BH24—15R"

2\;5\;;_4;,;;-}:_-——————?\{; ————— BH23—1OL':_—————_§¢D23 05L= _¢BH23f1ﬁ\L;?T—iBH23t1sL-——-_ =
%7 }r E o~ % 16 = . = TP, \_ P, S S S
s oy e e e S R e s 1" : ;
ST T i — o D23-01L CBH23-04L— % D23-03L % BH23- 08L _d_{,
= X~ / I EE O Q ———————
% ’BHZCS o] p— ‘ ___jBHZS—Oﬁ ~ BH23-07 | ~ BH23 09
/ 8\ =% IL‘E_L / - HIGHWAY 69 NBL
—— < - 7 e =
== \* E— /‘BH_ZS—OZR"" D23-02R—- = §8H23—06R ﬁ[)23 04R__
= 7 ———-J_/

&
Z\

SCALE 1:800

METRIC

. DIMENSIONS ARE IN METRES

AND/OR MILLIMETRES

25 UNLESS OTHERWISE SHOWN

CONT No
GWP No 5294-08-00

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 NBL—-RT SHLDR|

(STA 24+400 — 24+600)
BOREHOLE LOCATIONS AND SOIL_STRATA

SHEET

lA\\\ MMM GROUP

THURBER ENGINEERING LTD.

2 KEYPLAN
(3l
glARANDERSONg LEGEND
BH23-02R D23-02R BH23-06R D23—-04R
‘ {;— ‘ "' Borehole
‘$‘ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
20— = 200
CONE Blows /0.3m (60" Cone, 475J/blow)
PROPOSED GRADE PH Pressure, Hydraulic
HIGHWAY 69 NBL ¢ ¥ Water Level
Head Artesian Water
T Piezometer
ASPHALT = 196 90% Rock Quality Designation (RQD)
o VM hﬁy__{ ><><>F:JL>Ir W""‘r A/R Auger Refusal
GINAL GROUND RN AR NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
ORIGINAL
PROBABLE ROCK FILL D23-01L 195.8 5 059 533.2 232 259.9 | BH23-01 196.1 5 059 5331 232 270.8
HWY 69 NBL RIGHT SHOULDER D25-02R | 1954 5 050 562.4 | 232 2547 |BH23-02R| 1956 5 059 5439 | 232 2715
- - . S 192 D23-03L 195.5 5 059 569.8 232 225.8 | BH23-03 195.9 5 059 547.7 232 257.2
182 D23-04R 195.7 5 059 5991 232 220.7 | BH23-04L 195.5 5 059 551.4 232 242.8
D23-05L 194.0 5 059 500.3 232 275.2 | BH23-05 195.9 5 059 566.1 232 240.3
D23-06R 194.8 5 059 535.9 232 290.0 | BH23-D6R 195.5 5 059 580.8 232 237.7
D23-07L 194.2 5 059 537.8 232 240.6 | BH23-07 196.0 5 059 584.4 232 223.3
BH24-01 195.5 5 059 5259 232 226.3 | BH23-08L 195.6 5 059 588.2 232 208.9
BH24-02L 195.5 5 059 526.9 232 216.3 | BH23-09 196.2 5 059 602.8 232 206.3
188 188 BH24-03 195.5 5 059 540.6 232 212.7 | BH23-10L 194.0 5 059 482.0 232 292.2
BHZ4-04R 195.5 5 059 554.2 232 209.0 | BH23-11L 194.0 5 059 519.4 232 257.6
BH24-05 195.5 5 058 559.0 232 195.8 | BH23-12R 194.0 5 059 554.2 232 2731
BHZ4-06L 195.5 5 059 562.0 232 184.3 | BH23-13R 193.9 5 059 572.6 232 256.1
BH24-07 195.5 5 059 570.0 232 185.6 | BH23-14L 194.1 5 059 556.1 232 223.6
D24-01R 193.9 5 059 536.0 232 226.1 | BH23-15R 1941 5 059 590.9 232 2391
D24-02L 194.1 5 059 545.4 232 199.5 | BH23-16L 194.1 5 059 574.5 232 206.6
184—— — = = . 184 D24-03R 194.2 5 059 570.7 | 232 195.7 -NOTES-

1) The boundaries between soil stralo have been established
only al Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only. Surfoce

PF\)O Fl LE ALONG RIGHT SHOU LDER H|GHWAY 69 N BL detoils and features are for conceptual illustration.
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MINISTRY OF TRANSPORTATION, ONTARIO

e \)
BH24-06L D24-05L BH24—17L 3
BH24 02L < / )g['j 4-02L,3 5 METRIC
. \ ¢ 49 S DIMENSIONS ARE IN METRES CONT NO
% BH24 05 BH24-07 HIGHWAY 52 > AND/OR MILUMETRES | GWP No 5294-08-00
DNPY) e — —*—— -‘-BH%_W R UNLESS OTHERWISE SHOWN [IGHWAY 69 FOUR—LANING | SHEET
ON -; =8’ Ll HARRISON HWY 69 NBL—RT TOE
% T & o ST SINSN (STA 24+400 — 24+600)
BHZ24—14R : ‘-\i D24—03R BHZf}j_] 5R! A £ BOREHOLE LOCATIONS AND SOIL_STRATA
" : e~/ [ "\N\n b NN N DR NN\
T e BHZ3-J0LSE == ~ 23— 05L—F————— BH23— 11L===5—5 D23-07L=/-7==—-BH23—-14L=7===—-BH23—16L° “j/" A MMM GROUP
e FUiBRES ARILSS s el s el i it
'_—_—_—___-_T..._;____:‘__ ——————— _"—————————""‘*‘x—u:jxf_/‘—‘“‘g ————— A ——"’————————————————————_— #3 : Y
—N—_— M T = N \ > E 7 ) ) . o g : . l
_ i m— “D23—01L7 O\ /BH23-04L D23—03L— = BH23 OBL%_ LA
— O— : - === THURBER ENGINEERING LTD.
___ BH23-07 -, BH23-09 2
‘a___m / ‘ HIGHWAY 69 NBL
T S
D23—02R— = EBH23—065_ 5 3-04R N
7 TG P ——— OISRz
_________ o 7 /_{____i:l___—_—_-MI ) \\).__.____.:i LAy
——_, - BH23-12R BH23—13R7
i -
0 16 32 48m
e
SCALE 1:800
KEYPLAN
BH23—-12R BH23—-13R BH23—15R LEGEND
D23-06R - - -
& . r. . 4 | Borehole
‘$’ Cone
it N Blows /0.3m (Std Pen Test, 475J/blow)
200 T N CONE | Blows /0.3m (60" Cone, 475J,/blow)
PROPOSED GRADE PH Pressure, Hydraulic
HIGHWAY 69 NBL Q\ v Water Level
- Head Artesian Water
T Piezometer
196 - 90% Rock Quality Designation (RQD)
A/R Auger Refusal
W\ﬁw N NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
ORIGINAL GROUND VV,}T ! ,,,771 7 AL T & SAND D23-D1L 195.8 5 059 533.2 232 259.9 | BH23-01 196.1 5 059 533.1 232 270.8
HWY 69 NBL RIGHT TOE A 2 Stiff D23-02R 195.4 5 059 562.4 | 232 254.7 |BH23-02R|  195.6 5 059 5439 | 232 2715
. B i ¢ A 102 D23-03L 1955 5 059 569.8 | 232 2258 | BH23-03 195.9 5 059 547.7 | 232 257.2
192 50100 44N T _SILTY CLAY D23-04R 195.7 5 059 599.1 232 220.7 | BH23-04L 195.5 5 059 551.4 232 242.8
SILTY SAND 7544 birris SOME SAND, WITH SILTY SAND SEAMS D23-05L 194.0 5 059 500.3 232 275.2 | BH23-05 195.9 5 059 566.1 232 240.3
Compact éip 8 Very Soft to Stiff D23-06R 194.8 5 059 5359 | 232 290.0 | BH23-06R 195.5 5 059 580.8 | 232 237.7
b LHT 3 . D23-07L 194.2 5 059 537.8 232 240.6 | BH23-07 196.0 5 059 584.4 | 232 223.3
OFESS/g, SILTY SAN -4 3 [ BH24—01 1955 5 059 525.9 | 232 226.3 | BH23—0BL 195.6 5 059 588.2 | 232 208.9
L "lq( WITH SILTY CLAY LAYERS 3 || o BHZ4—02L | 1955 5 059 5269 | 252 216.3 | BH23-09 196.2 5 059 602.8 | 232 206.3
Y > P Very Loose R ﬁ S 188 BH24-03 | 1955 5 059 5406 | 232 2127 |BH23-10L|  194.0 5 059 482.0 | 232 2922
) % A \ SAND BH24-04R 195.5 5 059 554.2 232 209.0 |BH23-11L 194.0 5 059 519.4 232 257.6
,s 5 PROBABLE BEDROCK SOME SILT, TRACE GRAVEL BHZ4—05 1955 5 059 550.0 | 232 1958 |BH23-12R |  194.0 5 059 554.2 | 232 2731
8 Compact BH24-06L 195.5 5 059 562.0 | 232 184.3 | BH23—13R 193.9 5 059 572.6 232 256.1
P. K/ CHATT, ﬁ BH24—07 1955 5 059 570.0 | 232 185.6 |BH23—14L 194.1 5 059 556.1 232 2236
D24—01R 193.9 5 059 536.0 232 226.1 | BH23—15R 194.1 5 059 590.9 232 239.1
D24-02L 194.1 5 059 545.4 | 232 199.5 | BH23-16L 194.1 5 059 574.5 | 232 206.6
W k=] 184- = — 184 D24-03R 194.2 5 059 570.7 232 193.7 -NOTES-
f// &?‘Q‘ 1) The boundaries between soil strata have been established
NCE OF Q?‘ only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.
2) This drawing is for subsurface information only. Surface
PROF' I_E ALONG I:\)|GHT TOE H|GHWAY 69 N BL details ond features are for conceplual illustration.
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Swamp Crossings and High Fill Embankments
Highway 69 - Naiscoot Lake to North Project Limit

Appendix I

Highway 69 SBL
Sta. 24+900 to 25+000 Township of Harrison

Boreholes 25-01 to 25-04R, 26-01 to 26-08, C124-2, C124-3, C125-1, C125-2
DCPTs D25-01R, D25-02L, D26-01R, D26-02L, C125-D1 to C125-D3

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings
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ONTMT4S 6121.GPJ

Ministry of
Transportalion

Ontario THURBER
RECORD OF BOREHOLE No BH25-01 10F1 METRIC
GWP#__5294-08-00 LOCATION Harrison Twp., Station 24+901 C/L, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.07 - 2009.02.07 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 ” UZ,J RESISTANCE PLOT - NATURAL Loun - REMARKS
MOISTURE [
£ NEEIE 20 40 60 80 100 | cowmr T 5O &
Sle w2l 2 T wp w we| S8 | cransize
iy & B & 3 2a 8 SHEAR STRENGTH kPa S — DISTRIBUTION
DEPTH DESCRIPTION s|3| £ | 5[33]| = |o unconrnen  + FiELD vANE y (%)
=12 Z|E°| @ |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
194.1 Pond Surface vl e 20 40 60 80 100 20 40 60 kwm3 |GR SA s cL
0.0 =
ICE and WATER 194
193
192.7
1.4
PEAT hoAZA]
Very Soft 't
o 1 ss | o
&
191.9 e 192
22 Silty CLAY, sandy f
Very Soft g
Grey 2|8 | o0 o 0 37 29 34
19%
]
b
191
]a|ss| o ©
190.6 i
3.5 END OF BOREHOLE AT 3.5m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
HOLEPLUG AND AUGER CUTTINGS
UPON COMPLETION,
+3 3. Numbers refer to 15$5
" Sensitivity (%) STRAIN AT FAILURE

10
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ONTMT4S 6121.GPJ

Ministry of
Transporiation . l

Ontari
ntario THURBER
RECORD OF BOREHOLE No BH25-02L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+913.5 0/S 6.3, SBL ORIGINATED BY LG
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2009.01.31 - 2009.03.31 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
g | 4 [ResiSTANCEPLOT — s MR g E REMARKS
51 . @ g g 8 20 40 60 80 100 wr e | 55 &
9 =l z =1 GRAIN SIZE
ELEV g[8 w | 3|c5| & [SHEAR STRENGTH kPa by % s g
DESCRIPTION E| S 2|1z8| £ — DISTRIBUTION
DEPTH Z|3| ¢ 5 |38| £ |o UNCONFINED  + FIELD VANE Y %)
El= Z[€°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
1941 Pond Surface 7| v 20 40 60 80 100 20 40 60 kNim3 |GR sA sI CL
0.0 =
ICE and WATER 104
193.0 A N
11 PEAT, fibrous, some clay N 193
Black A
Very Soft =)
Wel bAAS
b_A_nl o
boasal 2 SS o}
b AA]
|
o A_AJ 192
191.8 = 4
23 sily cLay #
Sofl
Grey 125 I Il 12 9
! -
I
14
+
! 191
/
190.1 /]
40  END OF BOREHOLE (SAMPLER
BOUNCING) AT 4.0m UPON AUGER
REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
HOLEPLUG AND AUGER CUTTINGS
TO SURFACE
MOVED 1.5m NORTH AND
CONDUCTED DCPT. DCPT
TERMINATED AT 4.8m UPON
REFUSAL ON PROBABLE
BEDROCK
+3 x3. Numbers refer to 1535
X7 gensitivity ®° (%) STRAIN AT FAILURE



1211112

ONTMT4S 6121.GPJ

Ministry of -
Transportation . l
Ontario THURBER

RECORD OF BOREHOLE No BH25-03 10F 2 METRIC

GWP#__ 5294-08-00 LOCATION Harrison Twp., Stalion 24+926 C/L, SBL ORIGINATED BY LG

HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG

DATUM _Geodetic DATE 2009.01.31 - 2009.01.31 CHECKED BY RPR

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ ﬂ RESISTANCE PLOT NATURAL REMARKS
e < pLasTIc 8 ueun | ']—:

= wnl|ls3| 8 20 40 60 80 100 UMT  CONTENT w5 © &
Slg w2l = e L wp w we| 58 [ cransize
o lm W il =R O |SHEAR STRENGTH kPa

ELEV DESCRIPTION |2 & Fl IS = o —— DISTRIBUTION

DEPTH =(3 = >(28 < | O UNCONFINED + FIELD VANE Y %)
=12 Z[g©C| @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)

194.1 Pond Surface ' | v 20 4 60 BO 100 20 40 60 kn/m3 |GR SA sI cL

00| |CE and WATER ) 194

193.1 =z
1.0 PEAT, fibrous, some clay ww il 88 0 193
Very Soft A
Dark Brown N
Wet A=A
bh_A
ey
] 2 | ss | o
bA A
A 192
LA
A
bA_Ad 43
N 3| ss| o
b A
e
h_A_A]
_A_A
AZA 191
h_A_AJ 40
14|85 | o
L_A_AJ
h_A_AJ
_A_A,
_A_AJ
h_A_AJ
bA_Al
] 5
koA +
N
foAAd 190 T
hAAS T
b A
LA
189.5 A
46 Silty CLAY, trace sand #
Very Soft B s|ss| o H—ed 0 8 52 40
Grey
4 189
3
; +
g £
%
11
H 188
1%
f 6|ss| o I o 0 9 46 45
iy
¥
¢
g +
1] 187
7
+
y
i
7
% 7 SS 0 (o]
¢ 186
//
5 £
6
H
+
¢
i
185
/ ol
18| ss| o | 0 9 46 45
/
1
]
199

Continued Next Page

+3 %3, Numpqs refer to
Sensitivity

20

1595

10

(%) STRAIN AT FAILURE



1211112

ONTMT4S 6121.GPJ

Ministry of
Transportalion

Ontario THURBER
RECORD OF BOREHOLE No BH25-03 20F 2 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Stalion 24+926 C/L, SBL ORIGINATED BY LG
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodstic DATE 2009.01.31 - 2009.01.31 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 l-l‘_t'-' RESISTANCE PLOT e ATURAL oo - REMARKS
w MOISTURE = I
= o= gl & 20 40 60 80 100 L CONTENT Rl &
9l wl=2] z e we w we| 54 | cransize
ELEV SlH| ¥ | 2)25| & [SHEARSTRENGTHKPa A S DISTRIBUTION
DEPTH PESCRIPTION $|13|F | 5|38| = |o unconrineD  + FiELD vaNE y %)
== Z|[E©C| @ |e auckTRIAXIAL X LABVANE [ WATER CONTENT (%)
Continued From Previous Page i 20 40 60 80 100 20 40 60 kN/m3 [GR sA s8I cL
Silty CLAY, lrace sand 1 184
Grey g 9| ss | s0r
g 000
g :
183.4 1
107 END OF BOREHOLE AT 10.7m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK
BOREHOLE BACKFILLED WITH
CUTTINGS AND GROUT UPON
COMPLETION.
3 Numbers refer to 2
+ X 15%5 (%) STRAIN AT FAILURE

Sensitivity




12/14/12

ONTMT4S 6121.GPJ

Ministry of
Transportation

Onltario THURBER
RECORD OF BOREHOLE No BH25-04R 10F 2 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+937.5 O/S 10.0R, SBL ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ wash Boring COMPILED BY AN
DATUM _Geodetic DATE 2011.02.28 - 2011.02.28 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  [SERAMIC CORE PENETRATION
we| 2 pastc  MATURAL o - REMARKS
= nls3| 8 20 40 e 80 100 |wr  Ome  w| 55 &
S LI=E| z P e — wp w we| 58 [ cramsize
ELEV oo | B Z12a| © |SHEAR STRENGTH kPa
DESCRIPTION Els| % = |Z28| E —o—— DISTRIBUTION
DEPTH E [ >|38| < |o UNCONFINED + FIELD VANE Y (%)
El= z[g©| @ |e quckTRiAXIAL x LABVANE | WATER CONTENT (%)
194.0 Ground Surface w 20 40 60 B0 100 20 40 60 kNim3 [GR SA SI CL
0.0 == 164
:Efl:‘:’,?rous W i
0 Flrm ] ‘
Dark Brown ] 1 s 7
f_A_A]
b_A_AJ
b_A_A
A
W ) SS 3 193 T
some clay, trace sand wary
LA A
h_A_AJ
bAA
AA)
hA_A)
A Al
boA_AJ
I 3 | ss | 3 b
b_h_n
A 192
h_A_A
h_A_A]
e
e
A 6
I
b_A_AJ
o 191
b
£ °
4| ss| 3
LA
L_A_AJ
At
_A_A]
190.1 -
39 Silty CLAY % 166
Very Soft 5| 88 1 Hi o 0 0 67 33
Grey
V]
1] w
H 189
Il
19
¢
+
%
/
% +
188
1%
I
2 | T™W o
¢
)
g 187 =
1
V] 1
¢
4//
1
6| sSs| o H— |o 0 9 59 32
trace sand 186
¢
1]
1]
+
Il
s +
¢ 185
/
1]
,;'Ef 3| ™w g
%
H
Continued Next Page 20
+3 x 3. Numbers refer to 155
' " Sensitivity jo (%) STRAIN AT FAILURE




12/14112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH25-04R 20F2 METRIC
GWP# 5284-08-00 LOCATION Harmison Twp., Station 24+937.5 O/S 10.0R, SBL ORIGINATED BY _ES
HWY 69 BOREHOLE TYPE _ Wash Boring COMPILED BY AN
DATUM _Geodstic DATE 2011.02.28 - 2011.02.28 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
5 " = RESISTANCE PLOT { plasmic  NATURAL Lauip - REMARKS
= (] LM MOISTURE wr| ES &
5 wl|lsd| o 20 40 60 80 100 CONTENT FRY
| wlisgE|l z a - . : wp w wo | 2 & | GRaNSIZE
ELEV |4 w| 2|25| & [SHEAR STRENGTH kPa A DISTRIBUTION
DESCRIPTION == 2|5z k&
DEPTH é =) Z: > 8 o § O UNCONFINED + FIELD VANE Y (%)
sl 2 Z|[Z©C| © |@ QUICKTRIAXAL X LABVANE WATER CONTENT (%)
Continued From Previous Page v 20 40 8O 8O 100 20 40 60 kNm3 |GR sA sI cL
Silty CLAY, some sand 1] 04
’
Very Soft 4
Grey
iy
’
//-/
o
1 7 S8 0 183
¢
V] 4
+
% +
¢ 182
'l;/
A 4 | TW
1]
7
g 181
1
//
//
11
WA
1%
: 8 | SS 0 180 Q
i’
iy
!
1]
H
f// +
-'//
g 179
1]
1]
7
:// 9| ss | 4 H— 0 12 47 4
g
177.9 // 10 | 8S | 50/ o g
16.1 END OF BOREHOLE AT 16.0m 0.050
UPON REFUSAL ON PROBABLE
BEDROCK.
WATER LEVEL AT SURFACE UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG AND AUGER CUTTINGS
TO SURFACE
+3 % 3. Numbers refer io 1535
t " Sensitivity j0 (%) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Ministry of

Transportation
Ontario THURBER
RECORD OF BOREHOLE No D25-01R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+913.5 O/S 6 3R, SBL ORIGINATED BY LG
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2009.01.31 - 2009.01.31 CHECKED BY ___ RPR
SOIL PROFILE SAMPLES | o w  [SYHAMIC GONE FENETRATION
W oo F(' pastic  ATURAL LaQuio = REMARKS
E w22 3 20 4 60 80 100 | ome [ £ &
2lE Llzg]| z L wp w we | S8 | cransiz
ELEV a8l w | 2[2E| & [SHEARSTRENGTH kPa
ea DESCRIPTION elz| & | 2|32 E _ DISTRIBUTION
DEPTH HEIR: S$|38| £ |o unconrneD  + RELD VANE Y %)
H z|£°| @ | auckTRiAxAL x LaBVANE [ WATER CONTENT (%)
193.4 Ground Surface w 20 40 60 80 100 20 40 60 kNim3 [GR sA sI CL
0.0 DCPT from surface.
>
193 (’
192
191
190
189 \
188
187
186
185.4 ——
80 END OF DCPT AT 8.0m UPON
REFUSAL ON PROBABLE
BEDROCK.
3 3. Numbers refer to 2
X 1595 (o) STRAIN AT FAILURE

Sensitivity 10




12112112

ONTMT4S 6121.GPJ

Ministry of
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No D25-02L 10F1 METRIC
GWP# _ 5294-08-00 LOCATION Harrison Twp., Station 24+937.5 O/S 7.0L, SBL ORIGINATED BY SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2010.11.16 - 2010.11.16 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y [RESISTANCEPLOT — e 1 remarcs
- £ s MOISTURE — I
= n|<8| @ 20 40 60 B8O 100 WM covtenr  MMTL O &
2l & wl=2] z L ' wp w we| S8 | cransize
aln| ¥ 125 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION e[S & | 2132 E e DISTRIBUTION
DEPTH = P >|38| £ |© UNCONFINED + FIELD VANE Y %)
£z Z|[g©C| © |® QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
193.0 Ground Surface = 20 40 60 BO 100 20 40 60 kN/m3 |GR SA SI CL
0.0 DCPT from surface. 193
192
191
190 \(
188 (
187.2 /
58 END OF DCPT AT 5.8m UPON
REFUSAL ON PROBABLE
BEDROCK.
3 3. Numbers refer to 2
XD Sensitivity ‘5*,%5 (%) STRAIN AT FAILURE




121112

ONTMT4S 6121.GPJ

Sensitivity

a Ministry of
Transporiation
Ontario THURBER
RECORD OF BOREHOLE No BH26-01 10F 2 METRIC
GWP# _ 5294-08-00 LOCATION Harrison Twp., Station 24+951 C/L, SBL ORIGINATED BY _WB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodatic DATE 2009 .02.01 - 2009.02 01 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁm Y [RESISTANCEPLOT — e ol REMARKS
= w28l 3 20 40 60 80 100 YT covmer 7| Z O &
215 w1zgE| z e wp w w| S8 | crawsize
ELEV )18 | 3|[28| & [sHEARSTRENGTHKPa LN S ISTRIBLTION
DEPTH DESCRIPTION S[3| 7| 5[38| < |o unconFmneD  + FIELD vANE y %)
212 z|[g°| § |e quckTRIAXAL x LaBvANE | WATER CONTENT (%)
1941 Pond Surface w 20 40 60 8O 100 20 40 60 kN/m3 [GR SA sI CL
00 =
ICE and WATER 104
1931 =
10 PEAT, some clay ] 1| SS 2 193
Very Soft ]
Dark Brown e
Wel '
A
L_A_AJ
h_A_A
N 2| ss| o d
b A_AJ
v 5
e 192 T+
h_A_AJ
UMU\ 42
4] 3 | ss 0
hA_AS
t..)\..)‘\&
oy
bAoA
| o
=] 4 | ss 0 b
-
LZan 5
b A_A, -+
b_A_AJ
b_A_MJ
b A_A]
b_A_AJ
e
189.8 A 190
43 Silty CLAY, trace to some sand WA
Very Soft f
Grey
///
MAd5|8ss| o —l 0 1 57 42
A
; 189—2
)
+
]
]
1]
% 188
¢ 6 | TW H— 0 10 51 39
[l q
// +
1%%
I
15
187
1 7 | ss | o H— 0 11 54 35
] "
// 186 :
0
8
4|
///
K1
iy
% 185
8|ss| o o
¢
15
//
Conlinued Next Page 20
+3 3, Numbers refer to 15_¢5
8 X P (%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportalion

Ontario THURBER
RECORD OF BOREHOLE No BH26-01 20F2 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Station 24+951 C/L, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.01 - 2009.02.01 CHECKED BY RPR
DYNAMIC CONE PENETRATION
E %) < { PLASTIC o Re waup ':E
e w|<E| 2 20 40 60 80 100 | commw M| 5O &
2lel u wl=El z : ; : : : wp w wi | 5% | cransize
ELEV alm a 2 g a g SHEAR STRENGTH kPa N o DISTRIBUTION
DEPTH DESCRIPTION S[3| £ | 5|33 £ |o unconrineD  + FIELD VANE y %)
El= z[2©| @ |e quekTRiAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page ) 20 40 € 8 100 2 4 6o kNm3 GR sA sI cL
Silty CLAY, {race to some sand # 184 &
Very Sofl +
Grey
1]
1]
I
il o| ss| o — 0 7 35 58
H 5 g 183 o
g
7
9 +
1
1]
182
1%
WA 10 | 58 0 [¢]
% 6
g +
181 5
// £
11
11
H
g%
1%
Sand ,/ 1) 88 | 0 Ho 0 19 54 27
andy 180
4
+
¢
//
/]
//
Auger grinding i 179
1788 1288 | 1
156.5 Gravelly SAND, trace silt °
Compact to Very Dense
Grey
wet 13| ss | 59 178 Q
Bedrock fragments
177.7
16.4 END OF BOREHOLE (SAMPLER
BOUNCING) AT 16.4m UPON AUGER
REFUSAL ON PROBABLE
BEDROCK
BOREHOLE BACKFILLED WITH
HOLEPLUG AND AUGER CUTTINGS
TO SURFACE
3 3. Numbers ref 2
+3 x3. umbers refer to 15¢5

Sensitivity 10

(%) STRAIN AT FAILURE




12/14/12

ONTMT4S 6121.GPJ

Ministry of
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No BH26-01R 10F 2 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Stalion 24+950 O/S 10.0R, SBL ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Wash Boring COMPILED BY AN
DATUM _Geodetic DATE 2011.03.02 - 2011.03.02 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ ; RESISTANCE PLOT pasnc | NATURAL o - REMARKS
p2] MOISTURE - I
e NEEIR: 20 40 60 80 100 |“T  comanr WM Z O &
ol LlzE| z - — 1 we w wo| 54 [ cransize
ELEV &fla| g 2|2 8| 2 |SHEARSTRENGTHkPa A i
DEPTH DESCRIPTION S(3| 7| 5(38| £ [o unconrinen  + FiELD vANE y %)
£l = Z|EC| © |@ QUIcKTRIAXAL x LABVANE | WATER CONTENT (%)
193.8 Ground Surface w 20 40 60 80 100 20 40 €0 kN/m3 |GR SA sI CL
00| PpEAT, fibrous %E
"
Very Soft to Sofl A 4 ss 4
Dark Borwn ]
b
LA
LA
ww
A A] 193
L_A_AJ
A 4
L_A_AJ +
_A_A]
_A_n]
A A
hA_AY
clayey, trace sand hA_A]
hA_A
A 2 88 1 192 el
LA_AJ
b A_A
b A A
b A A
LA A
wwh 3
LA =+
W
A 191
L_A_AJ
L_A_AJ
L_A_n 55
M 3 | ss 1
_A_Al
190.1 ey
37 3il(y (;LAY, trace sand 190
‘ery Soft
Grey ¢ ﬁ 48| 0 i
2%
9%
1| T™W 189
i
171
97 +
///
%5 1g8—+
¢
5| 88| o0 o
2
// 187
f
¥ 2 | Tw °
g
]
¥l
f/ 1
:/ 186
H / 1
¢
Fi
%
1%
g
16| ss| o o 0 13 49 38
185
some sand 5; i
7
11
13 | W
//
9
1 184
A
Continued Next Page 20
+3. 3. Numbers refer to 15¢5

Sensitivity 10

(%) STRAIN AT FAILURE




12114112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH26-01R 20F2 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Stalion 24+950 O/S 10.0R, SBL ORIGINATED BY ES
HWY _ 69 BOREHOLE TYPE _ Wash Boring COMPILEDBY __ AN
DATUM _Geodetic DATE 2011.03.02 - 2011.03.02 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANGE PLOT = — * | Rrewarks
w < PLASTIC MOISTURE LiQuiD - T
e o |22 3 20 40 60 80 100 [T oo MTf 5O &
2| & wl=2] z L 3 : : . wp w we| 5 [ cramnsize
ELEV &l m| & J2125| © |SHEAR STRENGTH kPa
DESCRIPTION IS & = (22| & —_— DISTRIBUTION
DEPTH s|3 s > 38| £ |© UNCONFINED + FIELD VANE Y %)
== Z|EC| G |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page ) - 20 40 €0 80 100 20 40 60 kwm3 [GR sA st cL
Silty CLAY, frace sand 4% +
Very Soft 'ﬂ/ 5
Grey U +
iy
]
% 183
17| 88 0 o
1]
p
’///
199 +
1 g
182
1 +
///
H
i
i
8 SS 0 D
% 181
5
/] +
//
15
V] +
Py
A
179.9 H 9 | ss | so/ 180 2
13.9 END OF BOREHOLE AT 43.9m 0.150
UPON REFUSAL ON PROBABLE
BEDROCK.
WATER LEVEL AT SURFACE UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG AND AUGER CUTTINGS
TO SURFACE.
+3 %3 Numbers refer to 1535
X 3~ (%) STRAIN AT FAILURE

Sensitivity




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH26-02L 1 OF 2 METRIC
GWP# 5294-08-00 LOCATION Harrison Twp., Stalion 24+963.5 O/S 6.4L, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.07 - 2009.02 07 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
5 ” F(‘ RESISTANCE PLOT% PLASTIC NATURAL Lauip ~ REMARKS
£z 3] LM MOISTURE wr| ES &
'6 w|L86 @ 20 40 B0 80 100 CONTENT z O
a6 W = ;E z ; x ! 4 ) wp w wo| 28 | cransize
ELEV S lm| a 26| 2 [SHEAR STRENGTH kPa A S DISTRIBUTION
DESCRIPTION = L1522 [
DEPTH é =) t > 3o ; O UNCONFINED + FIELD VANE v (%)
1% Z[2°| @ |e quckTRIAXIAL x LABVANE | WATER CONTENT (%)
194.1 Pond Surface \vall 20 40 60 BO 100 20 40 60 knm3 |GR SA sI CL
00 k2
ICE and WATER 194
192.9 193
12
PEAT, some clay L_AA]
Very Soft e
Dark Brown to Black 'y
Wel '
wt B S8 2
v
| AA]
A 192
\AAl
bAAS
boA A o
e 2 S8 ]
N
b_A A
LZAZA]
{ZAZA]
M‘-—*—-"\-., 191 n
A 3 SS 0
L AZA]
L AZA
190.3 LA A
38 Silty CLAY, some peat, trace to some ]|/
sand, some organics —
Very Soft /114 | S8 0 190 o 0 3 62 35
Grey %
¥
]
5| SS 0 [}
1] 6
189—
H
k1
6
+
// 197
(A
1] 188
%
6 | SS 0 H— | o 0 10 54 36
11
A
V1
g 187
¥
%%
%
g
7 | Ss 0 o
%
186|—+&
+
11
1
194 K
K
1%
15
185
%
8 W
g
g
i
Continued Next Page 20
43 3. Numbers refer to 15¢_5
' ’ (%) STRAIN AT FAILURE

Sensitivity 10



1211112

ONTMT4S 6121.GPJ

10

Ministry of
Transportation
Shigrio THURBER
RECORD OF BOREHOLE No BH26-02L 20F2 METRIC
GWP#___ 5294-08-00 LOCATION Harrison Twp., Station 24+963.6 O/S 6.4L, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02 07 - 2009.02 07 CHECKED BY RPR
SOIL PROFILE SAMPLES g g EE%‘?S“‘?‘.’ACN%%%ELS-%NETRATION PLASTIC NATURAL — . REMARKS
(2} STURE T
= NEEIR 0 40 60 80 100 |WT mew | 58 &
Slg glz2g] z ! ' ! ! I wp w we| 58 | cransize
ELEV ol m w 125 O |SHEAR STRENGTH kPa
DESCRIPTION ==l & =|(22| & ——————1 DISTRIBUTION
DEPTH A E r >138| = |o uNconFiNeD + FIELD VANE Y %)
ez z[g©°| @ |e quckTRiaxiAL x LABVANE | WATER CONTENT (%)
Conlinued From Previous Page w 20 40 60 80 100 20 40 60 kN/m 3 [GR sA sI cL
Silty CLAY, trace sand 184
Very Sofl o
Grey A
1]
99
/ 9|ss| o ] |o 0 9 29 62
H 183
[
1% +
%%
6
% +
5%
g
181.9 [l 182
122 SAND, some gravel, trace clay
Very Loose 10| ss 0
Grey
Wet
181
180.7 N\
134 END OF BOREHOLE (SAMPLER
BOUNCING) AT 13.4m UPON AUGER
REFUSAL ON PROBABLE
BEDROCK
BOREHOLE BACKFILLED WITH
HOLEPLUG AND AUGER CUTTINGS
TO SURFACE.
DCPT FROM 13.3 TO 13.4m TO
VERIFY PROBABLE BEDROCK
3 3. Numbers refer to 2
X Sensitivity 1595 o) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH26-03 10F 2 METRIC
GWP# _ 5294-08-00 LOCATION Harrison Twp., Slation 24+976 C/L, SBL ORIGINATED BY w8
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.08 - 2009.02.08 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [N LN L ENE PN
w < { pastic  NATURAL LiQuib = REMARKS
- @ S MOISTURE - I
'6 7 g g 17,3 20 40 80 100 LM CONTENT M S Q &
2| & g E| Z ! - : — wp w we| 3 Z | cramsize
ELEV oo | 8 2|25 | © |SHEAR STRENGTH kPa
DESCRIPTION £l 2 213z & e DISTRIBUTION
DEPTH 23 s >|138| < |© UNCONFINED + FIELD VANE Y %)
ElZ z[ZC| © |@ QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
194.1 Pond Surface v 20 40 60 B0 100 20 40 60 km3 |GR SA sI CL
0.0 =
ICE and WATER 194
192.8 = 182
13 bA_A
PEAT hoaal
Soft to Very Soft '
f_A_n
- 1| ss | 4
bA_Al
hA_AY
A A
LoAA] 192
LA_A
b A_A
LA
b A_A]
La] 2 88 0
W
L_A_AJ
L_A_AJ
't 191
LA _AJ
AA, 239
] 3 SS 0
LA )
190.4 A
37 Silty CLAY, trace sand
Very Soft 1
Grey A 4 S8 0 190 Q 0 6 50 44
1/
iy
g
H 5 S8 0 o
%
I
189
1%
]
%]
f ]
11
%% e8
%
] 6 | ss | o© q
iy
1] 187
¢
/ H o
” =8
7|18 | 0 H — o 0 7 41 52
H | 1es—s
" H
i {=
H H: 6
’// = +
i 5
185.0 ] B ugs
169.4 Gravelly SAND ee}B | SS | 50
9.3 Grey 150
Wet
END OF BOREHOLE AT 9.3m UPON
AUGER REFUSAL ON PROBABLE
Continued Next Page 20
+3 x3. Numbers refer to 15¢5
"X Sensitivity 5° (%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transporiation
Ontario . I
THURBER
RECORD OF BOREHOLE No BH26-03 20F2 METRIC
GWP# 5294-08-00 LOCATION Hamison Twp., Station 24+9876 C/L, SBL ORIGINATED BY _WB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.08 - 2009.02.08 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL e REMARKS
uw oy < PLASTIC MOISTURE Liquip - T
= w|22| 9 20 40 60 80 100 ™M comer M| 5T &
Sl wl=g| z e we w wo| 54 | cramsize
ELEV o lm| & 3 |125| © |SHEAR STRENGTH kPa
DESCRIPTION 2] & 2|z £ —_————i DISTRIBUTION
DEPTH 3|5 [ >5(38 < [O UNCONFINED  + FIELD VANE Y %)
ElZ z|EC| @ |® QucKTRIAXAL x LaBVANE [ WATER CONTENT (%)
Continued From Previous Page v 20 40 €0 8 100 20 40 €0 knim3 |GR sA sI cL
BEDROCK
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Apr 21/09 Ground Surface
Jun 04/09 Ground Surface
Aug 17/08 Ground Surface
Aug 25/09 Ground Surface
Oct 27109 Ground Surface
Nov 20/09 Ground Surface
3 3. Numbers refer to 2
+7.%°7: 1535

Sensitivity 10

(%) STRAIN AT FAILURE




1211112

ONTMT4S 6121.GPJ

Ministry of
Transporiation . l

Ontario THURBER
RECORD OF BOREHOLE No BH26-04R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp.. Station 24+988 5 O/S 6 3R, SBL ORIGINATED BY w8
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _ LG
DATUM _Geodelic DATE 2009.02.02 - 2009.02.02 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & w  |RESISTANGE PLOT = I | Remarks
=2 S MOISTURE - T
5 a2 gl @ 20 40 60 80 100 Lmr CONTENT Rl R} &
Sle w =l =z : : ! : : wp w we| ¥ | cramsize
ELEV alB| w| 2|25| & |SHEAR STRENGTH kPa .
DESCRIPTION Els] £ z|Z28| E DISTRIBUTION
DEPTH 2|3 it > [38] < |o unconemeD + FIELD VANE Y (%)
El= z[g©[ @ [e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
194.1 Pond Surface \va W 20 40 60 80 100 20 40 60 kN/m 3 [GR sA s cL
0.0 E
ICE and WATER 104
192.9 193
12 SAND and SILT, trace clay, some
organics
Compact
Grey A
Wet 1] 1] ss | 19 q 0 55 40 5
192
191.6 1] 2| ss | s 4
25 END OF BOREHOLE (SAMPLER 050
BOUNCING) AT 2.5m UPON AUGER
REFUSAL ON PROBABLE
BEDROCK
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO SURFACE.
3 3. Numbers refer o 2
FUXT Gensitivity 1595 (%) STRAIN AT FAILURE



12111112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Sniang THURBER
RECORD OF BOREHOLE No BH26-05 10F1 METRIC
GWP# _ 5294-08-00 LOCATION Harrison Twp., Station 25+001 C/L, SBL ORIGINATED BY w8
HWY 69 BOREHOLE TYPE _ Visual Assessment and Manual Excavation COMPILED BY LG
DATUM _Geodetic DATE 2009.02.02 - 2009.02.02 CHECKED BY RPR
SOIL PROFILE SAMPLES x ; RESISTANGE PLOT LA TION - NATURAL - REMARKS
177) P TIC LiQuio I
= NEEIR 20 40 60 80 100 ™ owen | 55 &
olgl L] Y[(ZE| 2 et e wp w we| 58 | cramsize
ELEV DESCRIPTION & o g 2|25| 2 |SHEARSTRENGTHKPa R DISTRIBUTION
DEPTH 3| F 5128 < [© UNCONFINED ~ + FIELD VANE Y %)
== z[g°| @ |e quekTRiaxiAL X LABVANE | WATER CONTENT (%)
1939 Ground Surface = 20 40 60 B0 100 20 40 60 kN/m3 |GR SA st cL
0.0 . E
PEAT: (200mm) i
02 BEDROCK AT 0.2m,
3 3 Numbers refer to 2
X 1595 (o) STRAIN AT FAILURE

Sensitivity 10




12117112

ONTMT4S 6121.GPJ

Ministry of
Transportation . l
Ontlario
THURBER
RECORD OF BOREHOLE No BH26-06 10F3 METRIC
GWP# 5294-08-00 LOCATION Harrison Twp., Slation 24+807.5 O/S 4.5L, NBL ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Hollow Stem AugersfHQINW COMPILED BY AN
DATUM _Geodelic DATE 2012.06.19 - 2012.06.20 CHECKED BY LRB
SOIL PROFILE SAMPLES [, | w [RESETANGEBLOT —inTION
w ., - pLasTic  NATURAL LiQuiD = REMARKS
= 2z 3 20 40 60 8 00 [T owmn W ES &
O | 8 e @ ) 1 1 ! 1 N % w
2 & o w £l z wp w Wi ¥ | GRansize
ELEV L lm| o J]1268| € |SHEAR STRENGTH kPa
DESCRIPTION =|ls 2|2z = —_—— DISTRIBUTION
DEPTH é =) t > 8 o § O UNCONFINED + FIELD VANE v (%)
El < z|ZC| @ |e QucKTRIAXIAL x LABVANE | WATER CONTENT (%)
197.9 Ground Surface w 20 40 60 80 100 20 40 60 kNim3 |GR sA SI CL
BE ASPHALT: (50mm)
SAND, some gravel 1| os o
Brown
Damp
(FILL)
197
196.7
12 ROCK FILL
1 | RUN 196
195
2 | RUN
194
193
3 | RUN
192.4
55 SAND and GRAVEL, occasional
cobbles
Compact to Very Dense 192
Dark Brown 1 sSS 11
Wet
(FILL)
2 8§ 71 L]
191
190.6 e
73 ROCK FILL
190
4 | RUN
189
5 | RUN
188
Continued Next Page 20
+3 x3. Numbers refer lo 15$5
' ! 10 (%) STRAIN AT FAILURE

Sensitivity




12117112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH26-06 20F3 METRIC
GWP# 5294-08-00 LOCATION Harmison Twp., Slation 24+907.5 O/S 4.5L, NBL ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers/HQ/NW COMPILED BY AN
DATUM _Geodetic DATE 2012.06.19 - 2012.06.20 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x ; RESISTANCE PLOT = ppsme | NATURAL = REMARKS
[ o LM MOISTURE wr|] ES &
5 o |<8| & 20 40 60 80 100 CONTENT z9Q
Slel | 4[ZE] 2 e e we w we| 58 | cransize
ELEV o lm| a 2125 © |SHEAR STRENGTH kPa
DESCRIPTION =Els < |2z = —a— DISTRIBUTION
DEPTH § =1 t > 8 o § O UNCONFINED + FIELD VANE Y (%)
sl 2 z|g°[ @ |e quickTRIAXIAL x LaBVANE [ WATER CONTENT (%)
Continued From Previous Page “ 20 40 60 80 100 20 40 6o knim 3 |GR sA s1 CL
ROCK FILL
187
6 | RUN
186
7 | RUN
185
184.0 184
13.9 Silly CLAY, trace sand
Very Soft to Soft
Grey (13| ss| o o
f‘.
]
7
183
LA / +
H
|
f// +
¢ & 182
A
(A4 4|ss| o e B | 0 4 29 67
oy
1 181
V] +
i
g +
99
4
iy
5| ss | 2 180 =
179.7 V1
182 Silty SAND, trace gravel i °
Loose
Grey
Moist
179
No recovery
178.1
19.8
END OF BOREHOLE AT 19.8m 0.025
Continued Next Page 20
+3 x3. Numbers refer to

Sensitivity

‘5$5 (%) STRAIN AT FAILURE




121712

ONTMT4S 6121.GPJ

Ministry of
Transporiation

Onlario

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No BH26-06 30F3 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+907.5 O/S 4.5L, NBL ORIGINATED BY _ES
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers/HQINW COMPILED BY AN
DATUM _Geodetic DATE 2012.06.19 - 2012.06.20 CHECKEDBY ___LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  [RESISTANCE PLOT o wmn ] e | Rewarks
] MOISTURE - I
= n|22| 8 20 40 60 80 100 | comer MT| 5O &
=g ul=E] z e e et Ly wp w we| 3¢ | cransize
ELEV |8 g | 2|[28| & [SHEARSTRENGTHkKPa o ) DISTRIBUTION
DEPTH DESCRIPTION s|3| 7| 5[23| £ [o unconrmneo  + FiELD vANE y %)
A z|[Z©O| @ |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 knim 3 [GR sA s cL
UPON REFUSAL ON PROBABLE
BEDROCK,
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 6 4m,
CUTTINGS TO 0.1m, THEN
ASPHALT TO SURFACE,
20
+3 x 3. Numbers refer to 15495




12/14/12

ONTMT4S 6121.GPJ

Ministry of
Transporiation
Onlario THURBER
RECORD OF BOREHOLE No BH26-07 10F3 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Stalion 24+932.5 O/S 4.5, NBL ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers/HW/HQ/NW/NQ COMPILED BY __ AN
DATUM _Geodetic DATE 2012,06.21 - 2012.06.22 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x ; RESISTANCE PLOT e R s _ REMARKS
£ £2| 9 20 4 6 8 10 | ome [ 5 &
o a b= [} @ L L 1 1 1 CONTENT Z 5
Qlx w sl =z wp w w | 2 Y GRAIN SIZE
o|lg| W 2]2&8| 2 |SHEAR STRENGTH kPa
ELEV. DESCRIPTION |2l e | 2z8] E e DISTRIBUTION
DEPTH 3|3 P >13 3 < [ O UNCONFINED + FIELD VANE Y (%)
i Z|[EC| T |® QUCKTRIAXAL X LABVANE WATER CONTENT (%)
198.1 Ground Surface w 20 40 60 80 100 20 40 60 kN/m 3 |GR SA SI CL
Yy ASPHALT: (50mm) 198
SAND, some gravel 1 GS o
Brown
Damp
(FILL)
197.0
197
11 ROCK FILL
1 | RUN
196
195
2 | RUN
194
3 | RUN
193
192
4 | RUN
191
5 | RUN 190
189
6 | RUN
Conlinued Mext Page 20
+3 % Numbers refer to 15¢_5
' 5 (%) STRAIN AT FAILURE

Sensitivity




1211412

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH26-07 20F3 METRIC
GWP# _ 5294-08-00 LOCATION Harrison Twp., Station 24+932.5 OfS 4.5, NBL ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Hollow Stem AugerstHW/HQ/NW/NQ COMPILED BY AN
DATUM _Geodetic DATE 2012.06.21 - 2012.06.22 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x ﬂ RESISTANCE PLOT
NATURAL REMARK!
Byl 2 T [ 1 (- s
= w|<8| @ 20 40 B0 80 100 CONTENT S0 &
2% ul=g] z : ' ; ' A wp w wo| 3% | GRANSIZE
ELEV 18| & | 3|28 & [SHEARSTRENGTHKPa : IS TRIBUTION
DEPTH DESCRIPTION s 2| £ 5128 < |O UNCONFINED  + FIELD VANE y %)
el = Z|E©| © |@ QUOCKTRIAXAL X LABVANE | WATERCONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 80 kNim 3 |GR SA I CL
ROCK FILL 188
88
7 | RUN 187
186
8 | RUN
185
9 | RUN 184
183
10 | RUN
182
181
1| RUN
180.7 ! u
17.4 Silty CLAY, lrace to some sand H
Very Sofl lo Soft :/
Grey WA
1%
// 180
11| ss | o I | 0 14 33 53
//’/
/
A
# 179 e
s 4
// +
1]
%
Continued Next Page 3 3 Numbers refer o 20
3 umbers rt¢
X 1595 (o) STRAIN AT FAILURE

Sensitivity




12114112

ONTMT4S 6121.GPJ

Ministry of
Transporiation

Ontario THURBER
RECORD OF BOREHOLE No BH26-07 30F3 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+932 5 O/S 4.5L, NBL ORIGINATED BY _ES
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers/HW/HQ/NW/NQ COMPILED BY __ AN
DATUM _Geodetic DATE 2012.06.21 - 2012.06.22 CHECKED BY LRB
SOIL PROFILE SAMPLES | o w  [OYNAMIC CONE EENETRATION .
w b4 PLASTIC Liouip = REMARKS
E 2 (3] LIMIT MOISTURE wr| E & &
= w|2E| @ 20 40 60 80 100 CONTENT Z 0
9|« wlz=2| z L L 1 1 1 wp w we| 5% [ cransize
ELEV o o w = a =) o SHEAR STRENGTH kPa
DESCRIPTION el & | 2|132] E ——— DISTRIBUTION
DEPTH FE = 5138 < |O UNCONFINED + FIELD VANE y %)
el = Z|[Z©| © |e@ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 B8O 100 20 40 60 knim 3 |GR sA sI cL
Silty CLAY, trace sand 2 SS 178 o
Soft f
Grey
// 3
+
1771
21.0 Sandy SILT, trace clay 177
Compacl
Grey
Wet °
176.4 3|ss | 13
217 SILT and SAND, trace clay
Compact
Grey 176
Wet
Silt seams
4 | ss | 118/ q 0 3 59 5
174.8 0975 i
233 END OF BOREHOLE AT 23, 3m
UPON REFUSAL ON PROBABLE
BEDROCK
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.2m,
CUTTINGS TO 0.1m, THEN
ASPHALT TO SURFACE.
+ 3 X 3. Numbers refer to 1535
it > (%) STRAIN AT FAILURE

Sensitivity




12/14112

ONTMT4S 6121.GPJ

Sensitivity

10

Ministry of
Transporiation . -
Onlario THURBER
RECORD OF BOREHOLE No BH26-08 10F 2 METRIC
GWP#___ 5294-08-00 LOCATION Harrison Twp., Station 24+957.5 OIS 4 50, NBL ORIGINATED BY _ES
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers/HW/INQ COMPILED BY AN
DATUM _Geodetic DATE 2012.06.22 - 2012.06.23 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & ” ;‘J RESISTANCE PLOT I NATURAL oun - REMARKS
5 NEEIR 20 40 e 80 w0 |[W wes | 5S &
28] W wlzE| z " X . . . wp w w | 2% | GRANSIZE
ELEV DESCRIPTION & o| a 2 25 <|_3 SHEAR STRENGTH kPa S DISTRIBUTION
DEPTH ! < | r >3 3 < | O UNCONFINED + FIELD VANE Y %)
2= z|£°| § |e quekTRiAxAL x Lagvane [ WATER CONTENT (%)
198.4 Ground Surface w 20 40 60 80 100 20 40 €0 kN/m3 |[GR sA sI CL
58 ASPHALT: (50mm)
SAND, some gravel 1 GS o
Brown 198
Damp
(FILL)
197.1
1.3
ROCK FILL 197
1 | RUN
196
2 | RUN 195
194
3 | RUN
193
192
4 | RUN
191
5 | RUN
190
6 | RUN
89
Continued Next Page 3 U3 Numb fert 20
5§ umbers refer to
T X 1595 o) STRAIN AT FAILURE




12114112

ONTMT4S 6121.GPJ

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No BH26-08 20F 2 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+957.5 O/S 4.5L. NBL ORIGINATED BY _ES
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers/HW/NQ COMPILED BY AN
DATUM _Geodetic DATE 2012.06.22 - 2012.06.23 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT = — o | Remarss
el 3 PUSTC o MO [ b A
= w|L35| & 20 40 60 80 100 CONTENT z9
2lg| o | 4 = z fgme wp w we| 54 [ cramsize
@ 3 a o AR STRENGTH kPa
ELEV DESCRIPTION 1S £ 2|2 = ——rt DISTRIBUTION
DEPTH e fat 538 < | O UNCONFINED + FIELD VANE Y %)
ez Z[€©| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
ROCK FILL
7 | RUN
188
187
8 | RUN
186
185.5 9 | RUN
129 Silty CLAY, trace sand, occasional
sand seam 4
Very Sofl H
Grey Hiq 1| ss | 1 185 ! —o- 0 2 26 72
// o
184.3 ] 2|ss| 3
141 Silty SAND, trace clay B
Very Loose 9
Grey 184
Wet
183.5
149 END OF BOREHOLE AT 14.9m
UPON REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.6m,
CUTTINGS TO 0.1m, THEN
ASPHALT TO SURFACE.
3 3. Numbers refer to 2
+ULXT 1595 o) STRAIN AT FAILURE

Sensilivity

10




12112112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No D26-01R 10F2 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Station 24+963.5 O/S 6.4R, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penelration Test {DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2009.02 01 - 2009.02.01 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w o[BG XN STNETRATION .
) -4 PLASTIC e RE uauo = REMARKS
= |23 8 20 40 60 80 100 YMT - content T = 9 &
2% wl=g| 2 ———— wp w we| 5% [ cransize
ELEV g W 3 |25| @ [SHEAR STRENGTH kPa e % DISTRIBUTION
DESCRIPTION == 2|15z E
DEPTH E P 5138 = |o unconFineD + FIELD VANE Y %)
2l = z[gC| @ |e@ QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
194.1 Pond Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00
ICE and WATER 104
192.9 193
12 DCPT from 1.2m.
192
191
190 0 1 54 46
188
187
186
185
Continued Next Page 20
+3 %3, Numbers refer to 15¢5
X ° (%) STRAIN AT FAILURE

Sensitivity




12112112

ONTMT4S 6121.GPJ

Sensitivity

10

Ministry of
Transporiation . l
Ontario THURBER
RECORD OF BOREHOLE No D26-01R 20F 2 METRIC
GWP# __ 5294-08-00 LOCATION Harrison Twp., Station 24+963.5 O/S 6.4R, SBL ORIGINATED BY W8
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penelration Test (DCPT) COMPILED BY AN
DATUM _Geadetic DATE 2009.02.01 - 2009.02.01 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  [BYNAMIC GONE PENETRATION
W oo, e PLASTIC ’:‘OA;UTE:LE vaui | | REMARKS
5 g8 2] 2 © o s w0 U mr o 2o e
14 w gl =z =] GRAIN SIZE
ELEV o8| w| 3|o5]| & [sHEAR STRENGTH kPa e . s £
DESCRIPTION Els] & =|Z22| & ————— DISTRIBUTION
DEPTH = s >[3&| £ [o unconFiNeD + FIELD VANE ” %)
i z[£°] © |e quckTRAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 60 kNm3 [GR sA sI cL
184
183
182
0 20 42 38
181
180 \
179
178
177.4 \
17.0 END OF DCPT AT 17.0m UPON
REFUSAL ON PROBABLE
BEDROCK
+3 3. Numbers refer to 15@,5
; (%) STRAIN AT FAILURE




12112112

ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No D26-02L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 24+988 5 O/S 6.3L, SBL ORIGINATED BY WB
HWY 69 BOREHOLE TYPE __ Dynamic Cone Penetralion Test (DCPT) COMPILED BY LG
DATUM _Geodelic DATE 2009.02.02 - 2009.02.02 CHECKED BY RPR
SOIL PROFILE SAMPLES 5 ; ER)ng\SMrfN%%T’!IE.OPENETRAT'ON pasne  NATURAL Lauo — REMARKS
= o= g 2 20 40 60 80 100 |MT  emn | ES &
=3 wizg| z ‘ 4 L : : wp w we| 22 | GRANSIZE
ELEV olm o 3128 O |SHEAR STRENGTH kPa
DESCRIPTION 18] & =|lz2| B —o—— DISTRIBUTION
DEPTH HEIR: 5 [38| < |o UNCONFINED ~ + FIELD VANE Y %)
== Z[E©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
192.6 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR sA SI CL
0.0 DCPT from surface,
192
191.4 \
12 END OF DCPT AT 1,.2m UPON
REFUSAL ON PROBABLE
BEDROCK.
3 3. Numbers refer to 2
X 1595 o) STRAIN AT FAILURE

Sensilivity

10




12/14/12

ONTMT4S 6121(CULVERTS).GFJ

Sensitivity

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No C124-2 10F1 METRIC
WP# 5134-12-09 LOCATION N 5059 826.3 E 231 992.7 ORIGINATED BY _ES
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers/HW/NQ COMPILED BY AN
DATUM _Geodelic DATE 2012.06.20 - 2012.06.20 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 3 W |RESISTANCE PLOT{ ppme | NATURAL s e REMARKS
E 2 5 LIMIT MOISTURE wr| ES &
E w|g8| & 20 40 60 8 100 CONTENT zQ
9l w|=2| z L 1 ! L I " w we| 54 [ cransizE
| |%| w | 2|o5| S |SHEAR STRENGTHkPa P 2
ELEV DESCRIPTION P =z8| £ —_—— DISTRIBUTION
DEPTH <13 s >[38]| £ |© UNCONFINED + FIELD VANE Y (%)
ez z[gC| © |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
197.8 Ground Surface w 20 40 60 8O 100 20 40 60 knm3 |GR sA sI cL
iy ASPHALT: (50mm)
SAND, some gravel 1 GSs
Dark Grey o Brown
Damp
(FILL)
196.8 197
10 ROCK FILL
1 | RUN 196
195
2 | RUN
194
193
3 | RUN
Peat (256mm thick) at 5.5m
Dark Brown
Wet
192
191.4
19f15:‘11 PEAT, fibrous "ﬂ&,, 4 | RUN
67 Dark Brown
’ \Mnist / 191
BEDROCK, granitic gneiss, grey
190.5 g
7.3 END OF BOREHOLE AT 7.3m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.8m,
CUTTINGS TO 0.1m, THEN
ASPHALT TO SURFACE.
+3 x 3. Numbers refer to 1535
; 1 (%) STRAIN AT FAILURE




12114112

ONTMT4S 6121(CULVERTS).GPJ

Sensitivity 10

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No C124-3 10F1 METRIC
WP# 5134-12-09 LOCATION N 6059822.9 E 2319958 ORIGINATED BY _ES
HWY 69 BOREHOLE TYPE _ Holiow Stem Augers/HQ COMPILED BY AN
DATUM _Geodetic DATE 2012.06.23 - 2012.06.23 CHECKED BY LRB
SOIL PROFILE SAMPLES | o w  |SENAMIC CONE PFENETRATION
W o, 2 pasne  NATURAL Liouip 5‘: REMARKS
MOISTURE
= o |22| 8 20 40 60 80 100 | comme 7| 56 &
=g LlzE| z . ! . . h wp w wo| 38 | eransize
ELEV Lla| @ J]125| © |SHEAR STRENGTH kPa
DESCRIPTION sls1 & 21232 E _— DISTRIBUTION
DEPTH = r >[38| £ |o UNCONFINED + FIELD VANE Y %)
A 2 [Z©| @ |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
197.8 Ground Surface w 20 40 60 80 100 20 40 60 kNim3 |GR SA SI CL
ghl S ASPHALT: (S0mm)
SAND, some gravel
Brown
Damp
(FILL)
197
196.7
11 ROCK FILL
196
1 | RUN
195
2 | RUN
194
192.9 103
49 BEDROCK, granitic gneiss, grey 3 | RUN
192.0
58 END OF BOREHOLE AT 5.8m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.1m,
THEN ASPHALT TO SURFACE.
3 3. Numbers refer to 2
+ : 155 o) STRAIN AT FAILURE




1211412

ONTMT4S 6121(CULVERTS).GPJ

Sensilivity

G Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No C125-1 10F 1 METRIC
WP# 5134-12-10 LOCATION N 5059 821.1 E 231 980.0 ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE __Continuous Split Spoon (50lb Hammer) COMPILED BY AN
DATUM _Geodetic DATE 2012.06.19 - 2012.06.19 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL
W x ST e el ':E REMARKS
= w23 20 40 60 80 100 UMIT  ConTENT Bl R ] &
9| wl=g| z e wp W wi| 58 | cransize
ELEV Lol H 3|28 g SHEAR STRENGTH kPa LA S DISTRIBUTION
DEPTH DESCRIPTION s3] #| 5([338| £ |o unconrneD  + FiELD vANE y %)
El= z[Z°| © |e QUCKTRAXAL x LABVANE | WATER CONTENT (%)
1935 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
0.0 PEAT, fibrous hAA]
Very Soft A 204
Blagk A 1| ss | 1
wet e
1928 A 193
07|  END OF BOREHOLE AT 0.7m UPON
REFUSAL ON PROBABLE
BEDROCK
20
3 3. Numbers refer to
+7 ‘535 (%) STRAIN AT FAILURE




12/14/12

ONTMT4S 6121(CULVERTS).GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No C125-2 10F1 METRIC
WP# 5134-12-10 LOCATION N 5059 808,9 E 2319391 ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE __ Continuous Split Spoon (50lb Hammer) COMPILED BY AN
DATUM _Geodetic DATE 2012.06.19 - 2012.06.19 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o . 4 [RESISTANGE PLOT e A s c | remares
e w22 3 20 40 60 80 00 |™  Gma | EO &
S| w|=g| z e wp w we| 54 | cransize
|8 w | 3|ag| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION |2l e| 2|2z23] E e —— DISTRIBUTION
DEPTH I Pt 5125 < | O UNCONFINED ~ + FIELD VANE Y %)
ez Z[Z©| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
193.3 Pond Surface w 20 40 B0 8O0 100 20 40 60 kN/m3 [GR SA sI cL
00| waTER
193
192.2 i
11 PEAT, fibrous (oA »
191.9 Black b;._; 192
14 ; ] 1| ss| 4
Silty CLAY, trace sand g
Soft
Brown to Grey
]2 | ss 4 { 0 2 46 52
7
/§ 191
3| ss | 108/ o
190.7 Occasional sand seams 1] |
26|  END OF BOREHOLE AT 2.6m UPON o
REFUSAL ON PROBABLE
BEDROCK.
20
+3 x3. Numbers refer lo 15¢_5

St

ensitivily 10

(%) STRAIN AT FAILURE




12/14/112

ONTMT4S 6121(CULVERTS).GPJ

Sensitivity

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No C125-D1 10F 1 METRIC
WP# 5134-12-10 LOCATION N 6059 817.7 E 2319822 ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2012.06.19 - 2012.06.19 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANCE PLOT = e WA _ | rewarks
cel 3 MOISTURE - T
= EEAR 20 40 €0 80 100 [T comewr T Z O &
21 g ul=g| z . . L ! L wp w we| 5 | cransize
|| w| 2|25| © |SHEARSTRENGTH kPa
ELEN DESCRIPTION s e | 2lz2| E —_———— DISTRIBUTION
DEPTH 3 2| ¢ 5138 | < |© UNCONFINED + FIELD VANE ” %)
=l = z|EC[ @ |@ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
194.2 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0
194
193.6
06 END OF DCPT AT 0.6m UPON
REFUSAL ON PROBABLE
BEDROCK
3 3. Numbers refer to 2
X ‘5*1%5 (%) STRAIN AT FAILURE




12114112

ONTMT4S 6121(CULVERTS).GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No C125-D2 10F1 METRIC
WPi# 5134-12-10 LOCATION N 5 059 806.7 E 231 941.1 ORIGINATED BY SLL
HwWY 69 BOREHOLE TYPE _ Dynamic Cone P ion Test COMPILED BY AN
DATUM _Geodetic DATE 2012.06.19 - 2012.06.19 CHECKED BY ___LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o lilJ RESISTANCE PLOT NATURAL - REMARKS
w 17, L= { PLASTIC MOISTURE LiouID = T
= w22 9 20 40 60 100 ™7 comesr WM SO 8
2 & wl=2] z L L . s : wp w w | 58 | cransize
ELEV &la W 2 25 g SHEAR STRENGTH kPa A R DISTRIBUTION
DEPTH DESCRIPTION S[3]| & | S|33| < |0 UNCONFINED  + FIELD VANE y (%)
512 z|&C[ @ |e QUICKTRIAXAL X LABVANE WATER CONTENT (%)
1928 Pond Surface w 20 40 60 80 100 20 40 60 k/m3 [GR SA sI CL
00| waTeR
1922
06  Starl DCPT at0.6m \
192
191 <
190.4
24 END OF DCPT AT 2.4m UPON
REFUSAL ON PROBABLE
BEDROCK
+ 3 X 3. Numbers refer to 2

Sensitivity

‘5*{%5 (%) STRAIN AT FAILURE




12114112

ONTMT4S 6121(CULVERTS).GPJ

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No C125-D3 10F 1 METRIC
WP# 5134-12-10 LOCATION N 50598121 E 2319606 ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2012.06.19 - 2012.06.19 CHECKED BY LRB
DYNAMIC CONE PENETRATION
=2 [8] umm MOISTURE we| ES &
5 « ol 5 @ 20 40 60 80 100 CONTENT g é AR SizE
i ) w w w
ELEV a|¥| w| 35| & [sHEAR STRENGTH kPa P t
L DESCRIPTION == & =28 E —_o— DISTRIBUTION
DEPTH N E [ > 38| £ [© UNCONFINED + FIELD VANE ” %)
£l = Z|[E©°| © |® QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
194.0 Ground Surface w 20 40 60 80 100 20 40 60 kim3 [GR sA sI cL
0.0 194
1935
05 END OF DCPT AT 0.5m UPON
REFUSAL ON PROBABLE
BEDROCK
+ 3 3. Numbers refer to 1535
= (%) STRAIN AT FAILURE

Sensitivity 10




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE I1

Date

PERCENT FINER THAN

SAND and SILT

U.S.S. Sieve size, meshesfinch

Size of openings, inches

GWP# 5294-08-00 . .

THURBER

200 1ll)0 6|050 40 30 1|6 108 a Zli 3/P'1?" 3/|4 1I' 11.2" 3'41ll4'6.'
100 :T—/—%-TI
F L
90 m
] /|
] ,//
60 /
50 I
40 #
30 /
) '”
10
.._ m
0 l
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ‘ MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BH26-04R 1.83 192.27
X BH26-07 23.08 175.02
R
. December 2012 . l Prepd .
Chkd.

MFA .




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE 12

Silty Clay
U.S.S. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 1|5 ﬁ? 4 3 3!:3'1.?' 3-’;‘" 1{' 11|f?' 4 1IJ'4' BI"
100 =
& )/@r »
o b y )
W/ /.
80 //
70
> I
£
60
” o
w
z
T 50
l_-
z
8
O 40
w E B%J‘
o
30 Zd
20
10 m
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE |.onpie
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
e BH25-01 2.59 191.51
x BH25-03 4.88 189.22
A BH25-03 6.40 187.70
%* BH25-03 9.45 184.65
® BH25-04R 4.11 189.89
L] BH25-04R 7.92 186.08
R
Date  December 2012 . . . Prep'd  MFA
GWP# 5294-08-00 . . . Chkd. MRA

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

FIGURE 13
GRAIN SIZE DISTRIBUTION
Silty Clay
U.S.5. Sieve size, meshesfinch Size of openings, inches
200 100 E050 40 30 16 108 4 3 BT Ot 1T 1 3"41/47 6"
100 — :#; == 1 . 1 L ' 1 1 1 1 1
90 o] 27(2
Y
80
70
=z
<<
E 60
['4
w
Z
o 50
'_
z
]
8 40
w
o
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE | onpie
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
[ BH25-04R 15.54 178.46
X BH26-01 4.88 189.22
A BH26-01 6.40 187.70
* BH26-01 7.92 186.18
® BH26-01 10.97 183.13
<o BH26-01 14.02 180.08
R
Date  December2012 . l Prepd | MFA
GWP# 5294-08-00 . THURBER Chkd. . MRA




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

FIGURE |4
GRAIN SIZE DISTRIBUTION
Silty Clay
U.S S, Sieve size, meshes/inch Size of openings, inches
200 100 6050 40 30 16 108 4 3 e a1 1 3"41/4" 6"
100 L i 1 = 1 1 1 L 1 L L 1 1 L
90 f M
80
70 N’
=z
<<
E 60
o
w
Z
w 50
|_
P4
L
O 40 Il
L
o
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o BH26-01R 8.69 185.11
= BH26-02L 411 189.99
A BH26-02L 6.40 187.70
* BH26-02L 10.97 183.13
® BH26-03 411 189.99
< BH26-03 7.92 186.18
[
Date  December2012 . l Prep'd | MFA .
Chkd MRA

GWP# 5294-08-00 . THURBER




Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE 15

GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/14/12

Silty Clay
U.S.S. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 16 108 4 ? Nla“mla' :u:.‘ 1I" H‘Q" 3|“41I.l’4"6|'
100 :7‘_ *
O]
20 /!/
80 ;—
70 A é
2 O
z /
F 60 f
o
z
= /!
w 50
2 of I'l
O
Q 40 I
w
o
30
20 ~M
10
0 m
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ] MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BH26-06 16.46 181.44
X BH26-07 18.59 179.51
A BH26-08 13.41 184.99
* C125-2 1.98 191.32
[
Date  December 2012 . l Prep'd | MFA .
GWP# 5294-08-00 . . THURBER Chkd.  MRA .




THURBALT 6121.GPJ 12/14/12

ATTERBERG LIMITS TEST RESULTS

Hwy 69 Four-Laning North of Hwy 529

FIGURE 16

Silty CLAY
60
CH
50
40 /
i (o] /
S 5
E 30 A e
|_
<
o cL 2
20 ® /
o /
O] /
10 A
CcL
CL-ML / MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) BH25-03 4.88 189.22
= BH25-03 6.40 187.70
A BH25-03 9.45 184.65
* BH25-04R 4.1 189.89
0] BH25-04R 7.92 186.08
e BH25-04R 15.54 178.46
R
Date  December2012 . l Prepd
GWP# 5294-08-00 Chkd.

THURBER

MFA ...
MRA ..




THURBALT 6121.GPJ 12/14/12

Hwy 69 Four-Laning North of Hwy 529

ATTERBERG LIMITS TEST RESULTS

FIGURE 17

Silty CLAY
60
CH
50
40 //
n
Cl
2 -ﬁ"ﬂ
> *
§ 30 "
'_
<
& cL
20 /
x /
o
A -
® /
10 W
cL
CL-ML / MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
e BH26-01 4.88 189.22
b BH26-01 6.40 187.70
A BH26-01 7.92 186.18
* BH26-01 10.97 183.13
® BH26-01 14.02 180.08
L BH26-02L 4.11 189.99
R
Date  December2012 . . l Prepd | MFA
GWP# 5294-08-00 Chkd MRA

THURBER




ATTERBERG LIMITS TEST RESULTS

Hwy 69 Four-Laning North of Hwy 529

FIGURE 18

THURBALT 6121.GPJ 12/14/12

Silty CLAY
60
CH
50
40 /
& cI x \3\@ /
a *
.Z_ o \“‘
E 30 e
o CL
20 /
° /
10 P /
CcL
CL-ML / MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BH26-02L 6.40 187.70
X BH26-02L 10.97 183.13
A BH26-03 7.92 186.18
* BH26-06 16.46 181.44
® BH26-07 18.59 179.51
L] BH26-08 13.41 184.99
A
Date  December2012 . l Prepd | MFA
GWP# 5294-08-00 . . THURBER Chkd MRA




THURBALT 6121.GPJ 12/14/12

ATTERBERG LIMITS TEST RESULTS

Hwy 69 Four-Laning North of Hwy 529

FIGURE 19

Silty CLAY
60
CH
50
40 //
i}
o
2 S
E 30 /
(&)
e o
<
= cL
20 / s
10 A
cL
CL-ML / MI-OI MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o C125-2 1.98 191.32
|
Date  December 2012 . l Prepd | MFA
GWP# 5294-08-00 Chkd MRA

THURBER




THURBER ENGINEERING LTD.

. l GEOTECHNICAL * ENVIRONMENTAL ®* MATERIALS

Consolidation Test Report

CLIENT: MMM GROUP LIMITED FILE NUMBER: 19-5161-21
PROJECT: Hwy 69 N. of Hwy 529 REPORT DATE: 30-Jul-09
TEST DATES: July 16, 2009 - July 28, 2009
SAMPLE: BH26-01-TW6 (20’ - 22')

Silty Clay, trace to some sand, grey, (CL-Cl), Grain Size: 39% Clay, 51% Silt, 10% Sand
PROCEDURE: Test carried out in accordance with Standard Test Method for One-Dimensional

Consolidation Properties of Soils, ASTM D 2435-04, method B

Start of Test End of Test

Wet Dens. (kg/m®) 1804.1 2219.7

Dry Dens. (kg/m®) 1280.4 1825.2

Moisture Cont. (%) 40.9 216

Void Ratio 1.101 0.473

Saturation (%) 99.9

Note: A Specific Gravity of 2.69 was measured for the void ratio and saturation calculations.

Project #: 19-5161-21
Client: MMM Group Ltd.

i j Project Name: Hwy 69 N, of 529
Void Ratio vs Pressure e N o o _H;g)

Oedometer Consolidation Test

1.20 T
R

1.10 - T T T - e=O==| ab Curve ||

Vi

Void Ratio
o
S
/

0.40 =

0.30 — = TR -.

0.20
1 10 100 1000 10000

Pressure (kPa)

TEST DONE BY: EA
REVIEWED BY: JPL



THURBER ENGINEERING LTD.

. . GEOTECHNICAL = ENVIRONMENTAL = MATERIALS

Consolidation Test Report

Hwy 69 N. of Hwy 529

19-5161-21 BH26-01-TW6 (20" - 22')
TRIMMING: The Specimen was manually trimmed to the size of consolidation ring, then mounted in a
fixed ring consolidometer
LOADING: A seating load of 5.0 kPa was applied and the consolidometer was flooded with distilled
water. Sample was monitored to ensure no swelling effect occurred before the start of the
test. Subsequent loads were applied after 100% primary consolidation was reached.
CALCULATIONS: Coefficients of Consolidation were calculated by the square root time method.
Pressure Corr. H.  Avg. H. dgo too C, Void m, k
(kPa) (mm) {(mm) (mm)  (min) (cm2/s) Ratio (m3/kN) (cm/s)
0.0 19.150 1.101
5.0 19.109 19.130 0.063 2.72 4.75E-03 1.096 4.28E-04 1.99E-07
211 18.892 19.001 0.253 3.06 4.17E-03 1.073 7.05E-04 2.88E-07
40.9 18.433 18.663 0.173 361 3.41E-03 1.022 1.23E-03 4 12E-07
79.3 17.517 17.975 0.525 14.44 7.90E-04 0.921 1.29E-03 1.00E-07
211 17.497 17.507 0.928
79.3 17.502 17.500 0.167 1.56 6.95E-03 0.920 7.14E-05 4.87E-08
158.5 16.222 16.862 0.712 9.92 1.01E-03 0.779 9.24E-04 9.17E-08
316.4 15.128 15.675 0670 552 1.57E-03 0.659 4.27E-04 6.58E-08
632.1 14.098 14.613 0692 6.25 1.21E-03 0.546 2.16E-04 2.55E-08
1263.7 13.185 13.642 0494 841 7.82E-04 0.446 1.03E-04 7.86E-09
2527.4 12.477 12.831 0.215 2,56 2.27E-03 0.369 4 25E-05 9.47E-09
632.1 12.478 12.478 0.375
168.5 12.695 12.587 0.397
40.9 12.939 12.817 0.426
5.0 13.293 13.116 0.473
Project #: 19-5161-21
Coefficient of Consoildation vs. Pressure Client: MMM Group Ltd.
Project Name: Hwy 69 N. of Hwy 529
Sample: BH26-01-TW6 (20° - 22)
Oedometer Consolidation Test
. 100E+00 ——
g 1 | 1 |
b3 .'
E |
g .
E’ 1.00E-01 l‘ i
2
g
‘_II:D 100E-02
5 ) X
o ~ |||
2 \ »
§ 1.00E-03 V f. = V/
£
8
e 1
1.00E-04
1 10 1000 10000

Notes: C, and k calculated using tg values

TEST DONE BY: EA
REVIEWED BY: JPL

100
Pressure (kPa)



THURBER ENGINEERING LTD.

. l GEOTECHNICAL * ENVIRONMENTAL ®* MATERIALS

Consolidation Test Report

Hwy 69 N. of Hwy 529
19-5161-21

BH26-01-TW6 (20 - 22')

100E-05
—_
[3)
[
0
E
7] 1.00E-06
~
2
>
S
S
- 100E-07
c
(=]
(8]
L
s
H 1.00E-08
[
°
>
I
1.00E-09
1.00E-02
1,00E-03
—
Z
=
o 1.00E-04
E
~
>
E
1.00E-05
1.00E-06

TEST DONE BY: EA
REVIEWED BY: JPL

Project #: 19-5161-21

Hydraulic Conductivity vs. Pressure Client: MMM Group Ltd,
Project Name: Hwy 69 N. of Hwy 529

Sample: BH26-01-TW6 (20" - 22')
Oedometer Consolidation Test

il
#

10 100
Pressure (kPa)

Project #: 19-5161-21
m, vs. Pressure Client: MMM Group Ltd.
Project Name: Hwy 69 N. of Hwy 529
Sample: BH26-01-TW6 (20" - 22)
Oedometer Consolidation Test

1000

10000

= /~\ Nl

|

1 10 100

Pressure (kPa)

1000

10000



MINSTRY OF TRAMSPORTATION, ONTARG

/ METRIC
= ~~~=" DIMENSIONS ARE IN METRES CONT No
; AND/OR MiLLMETRES | GWP No 5294-08-00
UNLESS OTHERWISE SHOWN |™HIGHWAY 69 FOUR—LANING | SHEET
BH25—-02L D25-02L HARRISON HWY 69 SBL-LT TOE|
s - z (STA 24+900 — 25+000)
- ! BOREHOLE LOCATIONS AND SOIL STRATA
BH25-03 HIGHWAY 69 SBIL. .0 . .
- X ; 2N\ mmm Grour
!
N
e e e e e e e e e THURBER ENGINEERING LTD.
————
SCALE 1:800
BH25-02L D25-02L BH26—-02L D26-02L
& & L 3
200 T - —200
KEYPLAN
\_PROPOSED GRADE LEGEND
HIGHWAY 69 SBL ¢ _‘_ Borshole
-¢- Cone
196 z —————————196 N Blows /0.3m (Std Pen Test, 475J/blow)
I?V'I?chﬁlygLBLGLFE\’I'—OTUT'gED CONE Blows /0.3m (60" Cone, 475J/blow)
\vi PH Pressure, Hydraulic
: ﬂCE/WATER_: : ¥ Water Level
B Head Artesian Woter
192 i - 192 T Piezometer
w518 90% Rock Quality Designation (RQD)
A/R Auger Refusal
S”'_'TY CLAY : % NO ELEVATION NORTHING EASTING
TRACE TO SOME SAND, 1 BH25-01 194.1 5 059 815.9 231 958.1
~ SOME PEAT & ORGANICS! 188 BH25-02L 194.1 5 059 820.8 231 945.0
s B Soff o Very Soft 77| 0| BH25-03 194.1 5 059 834.2 231 941.1
Vi 4 BH25-04R 194.0 5 059 849.5 231 940.6
; D25-01R 193.4 5 059 829.4 231 954.3

D25-02L 193.0 5 059 837.9 231 928.1

BH26-01 194.1 5 059 852.6 231 92441

BH26—-01R 193.8 5 059 858.6 231 932.1

184 = — 1B4 BH26-02L 194.1 5 059 B857.4 231 910.9

/ BH26-03 194.1 5 059 870.9 231 907.1

v BH26-04R 194.1 5 059 BB4.4 231 903.3

PROBABLE BEDROCK BH26-05 193.9 5 059 889.3 231 890.2

N D26-01R 194.1 5 059 866.1 231 920.3

SOME GRAVEL, TRACE CLAY BT D26—-02L 192.6 5 059 875.8 231 894.0

Very Loose 6750 160 C125-2 193.3 5 059 808.9 | 231 939.1

180 — - —_——— R —180 C125-D2 192.8 5 059 B0B.7 231 9411
-NOTES-

1) The boundaries between soil strata have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface

176 = s = - 17B details and features are for conceptual illustration,
GEOCRES No. 41H-99
PROFILE ALONG LEFT TOE HIGHWAY 69 SBL 2
2
o} 18 32 48m H 1:800 H
—___=—— DA | S DESCRETON
. DESIGN RPR [CHK AEG |CODE LOAD DATE DEC. 2012
o 4 8 12m Vv 1:200 DRAWN WFA ICHK PKC ISITE STRUCT __[DWG I

~Plan&Profiles(LT).dwg

:\Drufting\ 19\3181\21\ted8121

PLOTDATE: Dec 17, 2012 — 10:14am

PILENAME: H:



MINSTRY OF TRANSPORTATION, ONTARO

METRIC

AND/OR MILLIMETRES

IS ENENTNNSN Y Al __-f $ T e A 1)
7 C125-D3;7 Y BH25 03 BH26 o1 BH26 03 BH26-05 Bl

rd T
, —7 .
L -' \WBHZG—MR_; -

BHZS—04R BH26— 01 R

SCALE 1:800
C125-D3 BH25-01 BH25—03 BH26—01 BH26-03 BH26-05
4@ ' @ @ 'y
200 —_— e - 200
\ \\_PROPOSED GRADE
HIGHWAY 69 SBL
196 e ————— S S E———— — J—
: RIGINAL GROUND
777N\_BEDROCK
192 . E—T"
188 — 188
184 184
180 180
7 GRAVELLY SAND
TRACE SILT
Compact to Very Dense
176 — —_— 176

/—===- DIMENSIONS ARE IN METRES
UNLESS OTHERWISE SHOWN

CONT No
GWP No 5294-08-00

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 SBL—G

(STA 244900 — 25+000)
BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

2NN\ Mmm GrouP

THURBER ENGINEERING LTD.

LEGEND
"' Borehole
'¢' Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
L2 Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
BH25-01 194.1 5 059 815.9 231 958.1
BH25-02L 1941 5 059 820.8 231 945.0
BH25-03 194.1 5 059 834.2 231 941.1
BH25-04R 194.0 5 059 849.5 231 940.6
D25-01R 193.4 5 059 829.4 231 954.3
025-02L 193.0 5 059 837.9 231 928.1
BHZ26-01 194.1 5 059 852.6 231 9241
BH26-01R 193.8 5 059 858.6 231 932.1
BH26-02L 194.1 5 059 B857.4 231 9109
BH26-03 194.1 5 059 870.9 231 907.1
BH26-04R 194.1 5 059 884.4 231 903.3
BH26-05 193.9 5 059 889.3 231 890.2
D26-01R 194.1 5 059 866.1 231 920.3
D26-02L 192.6 5 059 875.8 231 894.0
C125-D3 194.0 5 059 812.1 231 960.6
NOTES-

1) The boundaries between sail strata have been established
only at Borehole locations. Between Boreholes the boundaries

are assumed from geological evidence.

2) This drawing is for subsurface information only.

details and features ore for conceptual illustration.
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MEMSTRY OF TRANSPORTATION, ONTARO

/ | \s o, P METRIC
c125-2 |\ - éw@;‘"_______________.__ - 3 . ZIT5 wensions are m vermes | CONT No
_______ e ——— e = —— &_ d / g LY . ; t 4
= VAN /(| SR AN anp/or miLLmetRes | GWP No 5294-08-00
/ ' ! UNLESS OTHERWISE SHOWN I™HIGHWAY 69 FOUR—LANING | SHEET
_ _ D25-02L _ N ; HARRISON HWY 69 SBL—RT TOE
BH25-02L 7 sl BH26—021. P e / : STA 24+900 — 25+000)
¢ g . : ; OREHOLE LOCATIONS AND SOIL STRATA
_ : BH25-03  , BH26—01 BH26— 03/ " HIGHWAY 69 s"Ey[ RN
AN NSNS NY S \'Rg ‘ . | ? - SN A?ﬁa\\\ MMM GROUP
Fii | f s
- . N, \Q- e |
% D25—01R T 4@ D26-0IR BH26-04R—_ Z _—
% f BH25—04R S 6—01R N e - = ' AR
. S N e N e E e e THURBER ENGINEERING LTD.
T — i 3
'_'_Bj_—."———‘——‘-“‘-————-'———-'“<————"""'-"'-—"'—-“—'—"—"——"—7_'-'—’:':——'——'—.— TTTT B
= —— o ek —T L A
0 16 32 48m
———
SCALE 1:800
D25-01R BH25—04R BH26--01R D26-01R BH26—04R
4 * & 4 L 2
2GQ - o ——— e S S - p— - K] = - — —— o= A S E— 200
KEYPLAN
LEGEND
PROPOSED GRADE/ | Sorehoe
HIGHWAY 69 SBL ¢ e
e - o EE—— S TEESESS—————_" -~ = ~196 Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
ORIGINAL GROUND CONE Blows /0.3m (60' Cone, 475J/blow)
HWY 69 SBL RIGHT TOE = v == T T = S = =Es PH Pressure, Hydraulic
= z | v Water Level
1 1 i ML - 192 Head Artesian Water
192 [TH TR SAND & SILT T Piezometer
[ 8 {14 TRACE CLAY, SOME ORGANICS 90% Rock Quality Designation (RQD)
L Compact A/R Auger Refusal
[ NO ELEVATION NORTHING EASTING
(1] BH25—01 194.1 5 059 815.9 231 958.1
188 — s - —188 BH25-02L | 194.1 5 059 820.8 | 231 945.0
| !4’\ PROBABLE BEDROCK BH25-03 194.1 5 059 834.2 231 941.1
% BH25-04R 194.0 5 059 8495 | 231 940.6
D25-01R 193.4 5 059 829.4 | 231 954.3
D25-02L 193.0 5 059 837.9 231 928.1
i BH26-01 194.1 5 059 852.6 | 231 924.1
- o on 184 BH26-01R 193.8 5 059 858.6 231 932.1
SLIY CLAY | oo [ atsies
TRACE TO So\xaiyséyf[: ' BH26-04R 194.1 5 059 884.4 231 903.3
BH26-05 193.9 5 059 889.3 231 890.2
D26-01R 194.1 5 059 866.1 231 920.3
D26-02L 192.6 5 059 875.8 231 894.0
180 . = - 180 C125—1 193.5 5 059 821.1 231 980.0
C125-D1 194.2 5 059 817.7 | 231 982.2
-NOTES-
1) The boundaries between soil strata have been estoblished
only at Borehole locations. Between Boreholes the boundaries
T0 50 100 are assumed from geological evidence.
B - S — - 176 2) This drawing is for subsurface information only. Surface
176 details and features are for conceplual illustration,
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MINISTRY OF TRANSPORTATION, ONTARIC

1D26-01R

.,

BHg2—04R BH26-01R

BH26—08

BH26—07-

PLAN

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No
GWP No 5294-08-00

HIGHWAY 69 FOUR—LANING
HARRISON HWY 69 NBL-LT SHLDR

gSTA 24+900 - 25+000)
BOREHOLE LOCATIONS AND SOIL_STRATA

SHEET

AN\ MMM GrouP

THURBER ENGINEERING LTD.

o} 16 32 48m
} } ——
SCALE 1:800
C124-3 | C124-2 | BH26-06 ' BH26-07 I BH26—-08
PROPOSED GRADE
HIGHWAY 69 NBL ¢
200- : a P S e —1— 200
ASPHALT
ORIGINAL GROUND
HWY 69 NBL LEFT SHOULDER KEYPLAN
196 196 LEGEND
. -‘- Borehole
’ '¢' Cone
ey
X N Blows /0.3m (Std Pen Test, 475J/blow)
m“" 192 CONE Blows /0.3m (60" Cone, 475J/blow)
192 PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
907 Rock Quality Designation (RQD)
18— - —188 A/R Auger Refusal
NO ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
Ci24-1 193.2 5 059 835.0 232 014.2 | BH25-01 194.1 5 059 815.9 231 958.1
Cl24-2 197.8 5 059 826.3 231 992.7 | BH25-02L 194.1 5 059 820.8 231 945.0
C124-3 197.8 5 059 B22.9 231 995.8 | BH25-03 1941 5 059 B34.2 231 9411
B 184 C124-D1 183.5 5 059 B31.4 232 016.8 | BH25-04R 194.0 5 059 849.5 231 940.6
184 C125-1 193.5 5 059 821.1 231 980.0 | D25-01R 193.4 5 059 829.4 231 954.3
SILTY CLAY C125-2 193.3 5 059 8089 231 939.1 | D25-02L 193.0 5 059 837.9 231 92841
TRACE TO SOME SAND £125-D1 1942 5 059 817.7 231 982.2 | BH26-01 194.1 5 059 852.6 231 9241
Ve Soft to Soft C125-D2 192.8 5 059 B06.7 231 941.1 | BH26-02L 194.1 5 059 857.4 231 910.9
ry C125-D3 194.0 5 059 8121 231 960.6 | BH26-03 194.1 5 059 870.9 231 80741
BH26-04R 194.1 5 059 884.4 231 903.3
180- I .. 180 BH26-05 193.9 5 059 889.3 231 890.2
BH26-06 197.9 5 059 842.9 231 9776
7l BH26-07 198.1 5 059 861.2 231 960.7
YS_SILTY SAND TO SANDY SILT BH26-08 196.4 5 059 879.8 | 231 943.3
r TRACE GRAVEL, TRACE CLAY D26-01R 194.1 5 059 866.1 231 920.3
Very Loose to Compact D26-02L 192.6 5 059 875.8 231 894.0
- : - 176 . sOTES: ,

1) The boundaries between soil strata have been established
only at Borehole locations. Between Boreholes the boundaries
ore assumed from geological evidence.

2) This drawing is for subsurface information only. Surface
details and features are for conceptual illustration.
GEOCRES No. 41H-99
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Swamp Crossings and High Fill Embankments
Highway 69 - Naiscoot Lake to North Project Limit

Appendix J

Highway 69 SBL
Sta. 25+300 to 25+355 Township of Harrison

Boreholes 27-01 to 27-06
DCPTs D27-01R, D27-02L

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings
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ONTMT4S 6121.GPJ

10

G Ministry of
Transporiation
Ontario THURBER
RECORD OF BOREHOLE No BH27-01 10F1 METRIC
GWPH__ 5294-08-00 LOCATION Harrison Twp.. Station 25+306 C/L. SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.02 - 2009.02.02 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [EERANCEONE FENETRATION
wi b4 { puasTic  NATURAL Liquip = REMARKS
[ 2} S MOISTURE - L
5 A 3| @ 20 40 60 80 100 UMT v MT S O &
gl u E| 2 1 L - - L wp w we| 2% | GRANSIZE
ELEV = w 3|28 © |SHEAR STRENGTH kPa
DESCRIPTION Els| &S| 2132 E " DISTRIBUTION
DEPTH 2|3 P S5 |38]| S |© UNCONFINED  + FIELD VANE y %)
El= Z|ZC| @ |e QUICKTRAXIAL x LABVANE | WATER CONTENT (%)
198.0|  Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI CL
0.0 Silty SAND, some organics 198
Very Loose 1| ss 2 AVA °
Grey
Wet
197.2 2 4 510 o
08|  END OF BOREHOLE AT 0.8m UPON 075
AUGER REFUSAL ON PROBABLE
BEDROCK
WATER AT 0.3m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION
3 3. Numbers refer lo 2
X Sensitivity 1595 (o) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No BH27-02L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 25+313.5 O/S 6.9L, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2009.02.02 - 2009.02.02 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT o
= REMARKS
E 1) < { PLASTIC | uRE veun |k
= w|=8| @ 40 60 80 100 |™7T comewr M7 5O &
21z o ul=g| z g ! L ! L wp w we| 24 | GRANSIZE
ELEV DESCRIPT & o a E| 2 Fay 'C:’ SHEAR STRENGTH kPa o i DISTRIBUTION
DEPTH ION S|3| £ | 5[338| £ |o UNCONFINED  + FIELD VANE y (%)
=z z|[gC| @ |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
197.8 Ground Surface w 40 €0 80 100 20 40 60 kN/m3 [GR SA SI CL
0.0 Silty SAND, some organics
Very Loose 1 ss 2 °
Grey
197.2 Moist v
08| sity CLAY, trace sand, occasional
1%
organics A 197
Firm 1o Very Stiff 11 2 | ss 8 I | 0 6 51 43
Brown /]
’f
/]
%
%
/
A 3| 88 25 196 Q
1955 %
23 END OF BOREHOLE AT 2.3m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK
WATER AT 0.6m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION.
20
3 3. Numbers refer to
7K Sensitivity 15%5 (%) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transporiation . I

Ontario THURBER
RECORD OF BOREHOLE No BH27-03 10F1 METRIC
GWP#_ 5294-08-00 LOCATION Harrison Twp., Stalion 25+326 C/L, SBL ORIGINATED BY wB
HWY 69 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY LG
DATUM _Geodelic DATE 2009.02.02 - 2009.02.02 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w | RY M GONE RENETRATION
W o, z { PLASTIC NATURAL uQuID = REMARKS
[ 18] LM MOISTURE | E S &
5 nl|lsE| @ 20 40 60 80 100 CONTENT 9
Sle wlz] z e wp w w | 58 | crawsize
ELEV ola| @ 2]125| © |SHEAR STRENGTH kPa
DESCRIPTION Els| & 2|1z2| E —_—n—t DISTRIBUTION
DEPTH E = >138 < | O UNCONFINED + FIELD VANE Y %)
2 z|[2°| @ |e quekTRIAXIAL x LABVANE | WATER CONTENT (%)
1971 Ground Surface \vall s 20 40 60 80 100 20 40 60 kNm 3 |GR SA SI CL
0.0 =
PEAT, fibrous, some sand . 197
Very Soft Y 3
wrnry B S8 2 b
Brown 'y
Wet ]
b A_AJ
196.4 A
07| ity CLAY, sandy o
Soft {o Firm 1]
Grey ] 2| ss| 10 108 He— 0 25 47 28
A ey
/]
/‘
%%
Trace sand M 3 | ss | 2 o 0 3 52 45
¢ f:
195—F
1]
194.5 ] 4| ss | su

26 END OF BOREHOLE AT 2.6m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.

WATER AT SURFACE UPON
COMPLETION OF DRILLING,
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS UPON
COMPLETION,

3 3. Numbers refer to 2
X Sensitivity 195 (o) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario

THURBER

GWP#__ 5294-08-00

HWY 69

DATUM _Geodetic

RECORD OF BOREHOLE No BH27-04R 10F1

Harrison Twp., Station 25+341.5 O/S 7.0R, SBL

BOREHOLE TYPE _ Hollow Stem Augers

2009.02 02 - 2008.02 02

METRIC

ORIGINATED BY _wB
COMPILED BY LG
CHECKED BY RPR

DYNAMIC CONE PENETRATION

SOIL PROFILE SAMPLES 5 ; RESISTANCE PLOT puastic | NATURAL Laun [ REMARKS
24 MOISTURE [
5 w|=3| & 20 40 60 80 100 |"™  comewr M| 3O &
el wlz2| z ' ' ! . wp w wi | 2% | GRANSIZE
ELEV a|lm| § 2 12a6| © |[SHEAR STRENGTH kPa
DESCRIPTION > | 2= = L —0—— DISTRIBUTION
DEPTH é = E > 8 o ; O UNCONFINED + FIELD VANE Y (%)
= Z|[&C| I |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
197.1 Ground Surface \vall e 20 40 60 80 100 20 40 60 kNm3 |GR sA s1 CL
00 PEAT, fibrous, some sand, lrace clay Al 1
Very Soft I-A_AJ
Brown ey 249
wet A 88| 0
hA_AS
196.3 A
08 Silty CLAY, some sand, some %
organics s
Very Soft {o Sliff ,ﬁ ss 0
Grey 11
Layer of sand // o
%%
/- 04
195.1 ss | 13 b
20 SAND and SILT, some clay =
Loose to Compact 1)
Grey .
Wet 1]
14 55 2 o
Ik ss | 7 P 0 38 45 17
Auger grinding 1.
1921 4
50|  Gravely SAND e
Very Dense ool
Grey Tele
Wet il
ss | sof o
ot 225
191.0 S

BEDROCK.

UPON COMPLETION.

6.1 END OF BOREHOLE AT 6,1m UPON
AUGER REFUSAL ON PROBABLE

WATER AT SURFACE UPON
COMPLETION OF DRILLING
BOREHOLE BACKFILLED WITH
HOLEPLUG AND AUGER CUTTINGS

Numbers refer to
Sensitivity

20
‘5{1%5 (%) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transporiation

Ontario THURBER
RECORD OF BOREHOLE No BH27-05 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 25+351 C/L, SBL ORIGINATED BY _wB
HWY _ 6o BOREHOLE TYPE __ Hollow Stem Augers COMPILEDBY _ LG
DATUM _Geodetic DATE 2009.02 02 - 2009.02.02 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 ; RESISTANCE PLOT - NATURAL vaun - REMARKS
1] MOISTURE — I
5 IR 20 40 60 80 100 |7 Cymer W[ ED &
Slel L | 2l228] =z T wp w we| 58 | eramsize
ELEV DESCRIPTION R 2|25| S [SHEAR STRENGTH kPa A R Mvtodill
DEPTH ESCRIPTIO $|13| F| 5(33| £ |o unconrned  + FIELDVaNE y (%)
G Z[g©| @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
197.1|  Ground Surface v 20 40 60 80 100 20 40 60 kNm 3 |GR sA S1 CL
0.0 L A_AS =
PEAT, fibrous boAAd 197
106.7 Brown e
- Wel ]
0.4 77
Silty CLAY, sandy, occasional
organics : 1| ss 2 H—
Very Soft A ]
Grey 1A +6
1958 11 196
12 SAND, some gravel :
Compact P ss 1 s
Grey
Wet
195.2
19 END OF BOREHOLE AT 1.9m UPON

AUGER REFUSAL ON PROBABLE
BEDROCK

Piezometer installation consists of
19mm diameler Schedule 40 PVC pipe
with a 1.52m slotted screen

WATER LEVEL READINGS:

DATE DEPTH (m) ELEV. (m)
Apr 21/09 Ground Surface
Jun 04/08 Ground Surface
Aug 17/09 Ground Surface
Aug 25/09 Ground Surface
Oct 27/09 Ground Surface
Nov 20/09 Ground Surface

3 3.

Numbers refer to

Sensitivity

20

1545

10

(%) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario

THURBER

GWP# 5294-08-00

Harrison Twp., Station 25+356 C/L, SBL

RECORD OF BOREHOLE No BH27-06 10F1

HWY 69

BOREHOLE TYPE _ Visual Assessment and Manual Excavalion

DATUM _Geodelic

2009.02.02 - 2009.02.02

METRIC

ORIGINATED BY _wB
COMPILED BY LG
CHECKED BY RPR

Sensitivity

DYNAMIC CONE PENETRATION
SOIL PROFILE @ W |RESISTANCE PLOT NATURAL
L'I_J » 4 PUSTIC e uauo | ':E REMARKS
5 w|28]| 3 20 40 60 100 M7 comew M| 58 &
gl I u £l =z . . ; . wp w wi | 2% | GRANSIZE
ELEV o la| & J|lea| © |SHEAR STRENGTH kPa
DESCRIPTION Els| & =2 |z2| & ——i DISTRIBUTION
DEPTH s|3 = 5[38] = |o UNCONFINED + FIELD VANE ” %)
El= z|go© @ |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
199.6 Ground Surface w 20 40 60 100 20 40 60 kNim 3 [GR SA sI cL
00| ORGANICS: (200mm) =4
02 BEDROCK AT 0.2m
3 3. Numbers refer to
X 1585 o) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transporiation

Ontario

Sensitivity

10

THURBER
RECORD OF BOREHOLE No D27-01R 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 25+313.5 O/S 6.9R, SBL ORIGINATED BY _wB
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penelration Test (DCPT) COMPILED BY LG
DATUM _Geodetic DATE 2009.02.02 - 2009.02.02 CHECKED BY RPR
SOIL PROFILE SAMPLES [ o | w |RESeaNGe b IRATION
[T o pasTic  VATURAL uauin ':E REMARKS
MOISTURE [
51 . @ g il 8 0 40 e 8 100 [™  Comr 7| 53 &
il v =3 - wp w Wy g | GRAINSIZE
ELEV o lep| & 2125 | © |SHEAR STRENGTH kPa
DESCRIPTION |2 g 2|(zg)| £ —_—— DISTRIBUTION
DEPTH 2|3k 5|38 £ |© UNCONFINED  + FIELD VANE Y %)
£l Z 2 |E°| & |e QUCKTRIAXIAL x LaBVANE | VWATER CONTENT (%)
197,7 Ground Surface w 20 40 60 80 100 20 40 60 kNm3 |GR SA SI CL
0.0 DCPT from surface.
197.1
06 END OF DCPT AT 0.6m UPON
REFUSAL ON PROBABLE
BEDROCK
3 3. Numbers refer to 2
+7.XT 155 o) STRAIN AT FAILURE
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ONTMT4S 6121.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No D27-02L 10F1 METRIC
GWP#__ 5294-08-00 LOCATION Harrison Twp., Station 25+341.5 O/S 7.0L, SBL ORIGINATED BY WB
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY LG
DATUM _Geodetic DATE 20089.02 02 - 2009.02.02 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANCE PLOT = o e o | Remarks
- 2 S MOISTURE wr| EE &
5 » § 5 I3 20 40 60 80 100 Linarv CONTENT =z 9
2| G ) El 2 wp w w | 58 | cramsize
ELEV o | o w J|12a O |SHEAR STRENGTH kPa
DESCRIPTION (2| & 2|(Zz8| E —o——i DISTRIBUTION
DEPTH FA bt >|38| £ |© UNCONFINED + FIELD VANE Y (%)
el 2 Z (€| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
197.2 Ground Surface w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 DCPT slarted at 1.2m
197
196
195 >
194 ™
193.2
40 END OF DCPT AT 4.0m UPON
REFUSAL ON PROBABLE
BEDROCK.
+3 x3. Numbers refer to 1535
" Sensitivity - (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 6121.GPJ 12/13/12

Hwy 69 Four-Laning North of Hwy 529

FIGURE J1
GRAIN SIZE DISTRIBUTION
Silty CLAY
U.S.S. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 18 108 4 3 38 vA1T 142 3"41/4" 6"
100 } i L *I I E L ' ! A L L | A il L 1
90 ( /f!r
80 / fﬂ
/ Y
z =
|:I—: 60
[0 d
wi
% 50 w
|-
i m
40
o
W x
» r"d
20
10
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o BH27-02L 1.07 196.73
b 4 BH27-03 1.07 196.03
A BH27-03 1.83 195.27
[
Date  December 2012 . l Prepd | MFA .
Chkd. MRA

GWP#  5294-08-00..........

THURBER




Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION - THURBER 6121,GPJ 12/13/12

FIGURE J2
GRAIN SIZE DISTRIBUTION
SAND and SILT
100 200 100 6050 40 30 16 108 _ 4 _:‘«_:uawfz W 3 AE
20
//

: +
: >

Z ¥
£ e0
i /
L 50 I |
b 1
3
Q 40
L
a
30

® r’")‘T |

10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) BH27-04R 4.27 192.83
R
Date  December 2012 . l Prep'd = MFA
GWP# 5294-08-00 . THURBER Chkd.  MRA




OMTARD

MINETRY OF

METRIC CONT No

U8 U EHET™ | GWP No 5294-08-00

UNLESS OTHERWISE SHOWN [™HIGHWAY 69 FOUR—LANING | SHEET
HARRISON HWY 69 SBL—LT TOE

STA 25+300 — 25+355)
BOREHOLE LOCATIONS AND SOIL_STRATA

2NN\ Mmmm GRrouP

BH27 06

- ?f“’

THURBER ENGINEERING LTD.

7

¢l

BH27 O4R 2 .-\

SCALE 1:800
KEYPLAN
LEGENTD
BH27-02L : D27-02L re Borehole
$‘ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
204—— = === D e — e CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
\PROPOSED GRADE ¥ | Woter Level
HIGHWAY 69 SBL ¢_ Head Artesian Water
Piezometer
200 S I I R 200 90% Rock Quality Designation (RQD)
A/R Auger Refusal
\_,\ ORIGINAL GROUND NO ELEVATION NORTHING EASTING
SILTY SAND || ; HWY 69 SBL LEFT TOE BH27-01 198.0 5 060 113.2 231 683.0
== o
SOME ORGANICS 177 i Ry BH27-02L 197.8 5 060 114.0 231 672.9
Very Loose NG VAT BH27-03 197.1 5 060 127.8 231 669.4
196 e e 196 BH27-04R 197.1 5 060 144.0 231 664.0
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-NOTES-

1) The boundaries between soil strata have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface
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-NOTES-
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are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface
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-NOTES-

1) The boundaries between soil strata have been established
only at Borehole locations. Between Boreholes the boundaries
are assumed from geological evidence.

2) This drawing is for subsurface information only. Surface
details and features are for conceptual illustrotion.
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