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CNTMT4 MAGENTAWAN RIVER.GPJ

Ministy of %
Transpoirtation D

Ontario MURRER
RECORD OF BOREHOLE No 400-1 10F 3 METRIC
G.W.P.  480-93-00 LOCATION Magnetawan River EAW-N Ramp, 5T, 12+268.5 CL ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Holiow Stem Augers/NW Casing/NQ Core COMPILED BY WM
v, O AL L
DATUM  Geodstic DATE 26.11.03-27.11.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 RESISTANCE PLOT e www o] | remanss
.
ke @ g%’ ] 0 40 60 80 100 1T ewme W) 55 &
o 12| z P : ¢ ' we w w| @& | cramsize
ELEV o T S 5| 2 |SHEARSTRENGTH kPa SR = DISTRIBUTION
DESCRIPTION E|lg] ¢ 2|28 E
DEPTH <|3Z| £ 138 T |o unconFneD + FIELDVANE ¥ 2%)
El= z 0| L [e quickTrRIaXAL x 1ABVANE | WATER CONTENT (%)
2045 @ [ 20 40 B0 80 100 20 40 60 kvm® |GR SA 81 CL
298 roesolL e
0.1 Silty SAND to Sandy SILT, trace
orgarics
Very Loose
Brown
Wet 294
1 BE 1 \ o 0 53 44 3
Grey
2|88 2 203
3 88 2 o 0 45 85
292 (SI+CL)
291.8
30 SAND, fine grained, some st to sity,
trace organics to 5.6m
Very Loose to Compact 41 88 8 ©
Grey
Wat S
291
5] ss| 2 2680f— B 0 74 23 3
289
b
5] 22y 1 o]
Brown
287 /
7 35 8 o]
286
L*
8 85 6 O 079 21
(sl+cLy
285

Continued Next Page 20
+3 w3 Numbersreferto 15485
' " Sengitivily . PN STRAIN AT FAILURE
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ONTMT4 MACENTAWAN RIVER.GPJ

Ministry of
Transportation

—
(1A

Ontario
THURABER
RECORD OF BOREHOLE No 400-1 20F3 METRIC
GW.P.__ 480-93-00 LOCATICN Magnetawan River E/W-N Ramp, ST. 12+268.5 CL _ ORIGINATED BY _Dp
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing/NQ Core COMPILED BY __ wMm
DATUM _Gaodetic 26.11.03 - 27.11.03 CHECKEDBY ___ MA
DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES r Y |RESISTANCE PLOT HATURAL REMARKS
Lo g PasTic SR waun | 'E
5« @ gg ] 2 40 60 80 00 M7 cowmn MM 9 &
Sle L L I W w w | 3 GRAIN SIZE
ELEV | w a5| B |sHEAR STRENGTH kPa =
_ELEV = e o DISTRIBUTION
BERTH DESCRIPTICN AE |z SZ| 5 [o uvconrmen ¢+ FELDVANE y o)
El= Z[E£°] @ | QUCKTRIAXIAL X LaBVANE | WATER CONTENT (%)
] 0 40 &G 80 100 20 40 80 kNim 2 [GR SA 81 CL
[
e
[¥
.
[
H
[}
M 2sd
; \
%
o
’,_'_‘
] -
9| 85| 13 :1_' 28 =
3
=
i
i
."! 282
f"-‘
10| 85 | 14 ﬁ! o
&
r4
i
f.n- 281
o
"'.!
i
| =0
111 | 88 | 17 i‘g e o 58 40 2
=
s
4
?g 278
112 s5 | 11 ,'1} o
i 27a
4
i
131 88 | 39 :: 4
Dense %
. “ i
with cobbies ! }:
d
L
2.:
i 2! 275

Continued Next Page

Numbers refer to
1565
Sensitivity f%—

20

(%) STRAIN AT FAILURE
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ONTMT4 MAGENTAWAN RIVER.GPJ

h{!inistry gf . [
ransporiauon
Onlario Qﬂ
RECORD OF BOREHOLE No 400-1 3OF3 METRIC
G.W.P. 4805300 LOCATION Magnetawan River E/W-N Ramp, ST. 12+268.5 CL ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing/NQ Cors COMFILEDEY  wM
DATUM  Geodetic DATE 26,11.03-27.11.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o u | RESISTANGE PLOT N REMARKS
[ =< BLASTC :Q‘S:L;‘:‘E vewe | ;
- wl|2Z| 8 20 40 80 10p  |wr covtens M| = B &
9= w Ll3E| z 1 ' I I . wp w w| 52 | eramsize
ELEV DESCRIFTION & uE) & 2 523 o .9_- SHEAR STRENGTH kPa DISTRIBUTION
DEPTH S|3i F | 3|28| £ |© UNCONFINED  + FIELDVANE ¥ %)
e z|lzC| § [e quokTRAXAL x LABVANE | WATER CONTENT (%)
@ L 20 40 60 80 100 20 40 G0 wim? |er 54 8l oL
88 50 274
025 L
273
2723
e GRANITIC GNELSS (BEDROCK)
Slightly weatherad, laminated to thinly ] GS 272
banded, pale pink with subvertical dark RUN 12
banding TCR=09%,
SCR=85%,
RQD=82%,
1 1 RUN UCS=143MPa
271
RUN 2
TCR=100%,
SCR=100%.
270 N RQD=100%,
UCS=141MPa
2 ! RUN
268.9 268
259 END OF BOREHOLE AT 25.93m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
+ 3% x 2. Numbers referlo

Sensitivity

20
‘5?:5 (%) STRAIN AT FAILURE
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_I\E‘Iimis'try gf . 1
ransgonation
Ontario D D
THURBER
RECORD OF BOREHOLE No 396N-1 10F3 METRIC
GW.P. 480-93-00 LOCATION Magnetawan River NBL, ST. 12+283, O/S 1R ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing/NQ Core COMPILED BY _ WM
DATUM _Geodetic DATE 21.11.03 - 25.11.03 CHECKED BY MA
DYNAMIC COME PENETRATION
S0il. PROFILE SAMPLES x ﬁ RESISTANCE PLOT e MATURAL e - REMARKS
= T 2l o P LIMIT MOISTURE warf B 5 &
5 %) 3 5 o 20 40 &0 80 100 CONTENT =z 9
25w | 3|25| B [sresmsmenaries wF "‘ W T g | CRANSEE
ELEV, DESCRIPTION F{g E z|28| E a ————— DISTRIBUTION
DEPTH =13 > |23 £ |O UNCONFINED  + FIELDVANE ¥ %)
E1E Elge| @ |e QUCKTRIAXIAL x LagvaNE | WATER CONTENT (%)
2048 < w 20 40 €0 80 100 20 40 50 kN/m3 JGR SA 81 CL
2881 topsolL =
0.1 SAND, fine grained, frace to some silt
Very Locse to Loose
Brown
Wet
284
1 38 ] ]
heavily stained by organics, trace
rootlets, grey
2185 | 5 293 G
58 4 o
292
&S 3 o)
291
Q
280
Brown 35 3
Q
289,
& 58 <] o o 92 8
(SHCL)
288 \
287
T 38 9 s}
becoming Compact
286
g 35 19 a
285

Continued Next Page

Numbers refer to
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE
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ONTMT4 MAGENTAWAN RIVER.GPJ

; L
'erQr?sl;yogfation D D

Ontaric THURBER
RECORD OF BOREHOLE No 396N-1 20F3 METRIC
GW.P,__ 480-83-00 LOCATION Magnetawan River NBL, ST. 12+283, 0/S 1R ORIGINATED BY _DP o
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing/NQ Core COMPILED BY __ WmMm
DATUM Gecdetic DATE 2410325108 CHECKED BY __ MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | Y IRESISTANCE PLOT NATURAL o REMARKS
[ I -i‘\i__m PLASTIC e vaue [ 2
= w|ZE] 8 20 40 80 a0 100 "™ o  WMT| 3 O &
2|8 w| 5|5E| 3 SHEAR STRENGTH KPR we ¥ wi| P E | CRANSIZE
ELEV DESCRIPTION elz| & Alze| e a ! DISTRIBUTION
DEPTH =5 % =12 8] = |° UNCONFINED  + FIELDVANE ¥ %)
El= 2|20] @ |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
@ o 26 40 60 B0 400 20 40 B0 wem2 |Gr sA s cL
SAND, fine grained, trace to some silt
Compact
Brown
Wet
284
85 ] 15 o 0 oBE 14
(SICL)
283 \
S5 21 q
282
8§ 19 a1 0|
280 \
12| 8§ 10 © 0 94 &)
(SHCL)
279 \
S5 22 o078 \\ a
217.3 N
17.5 SILT, some sand
Dense 277
Brown
Wat
14 85 | 2
o 1 10 76 13
278.0
188]  Gravelly SAND el ] s 278
boulder from 12.75m to 19.05m. ool
o
el
boulder from $9.65m to 20.12m. e 275
) 2 ]
Continued Next Page 20
43 w3 Mumbers refer to 1545

Sensitivity o (%) STRAIN AT FAILURE
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ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of
Transportation

—
(1)

Ontario ey
RECORD OF BOREHOLE No 396N-1 20F3 METRIC
GW.P. 480-93-00 LOCATION Magnetawan River NBL, §7. 12+283, O/S 1R CRIGINATED BY DP
HWY 11 EOREHOLE TYPE _ Hollow Stern Augers/Nw Casing/NQ Core COMPILED BY WM
DATUM  Gendetic DATE 21.11,03-25.11.03 CHECKED BY ___ MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, w [RESSTRNEE PLOT e wmn b o | revars
. JZ2] 8] 2 w0 e @ [ e WlsE| s
S e wlzgl 2 . wp w w | 58 | cransize
ELEV & Wil ow ; 2z g SHEAR STRENGTH kPa e DISTRIBUTION
=2 DESCRIPTION HEIREE: ZZ| = |o UNCONFINED  + FIELDVANE ” (%)
H 2|2C| & le ouickTRixAL x LABVANE | WATERCONTENT {%)
9 m 2 40 60 B0 100 20 40 80 i R 5A st cL
e
boulder from 20.19m to 20.29m. 2 Gs
b
boulder from 26.73m to 21.03m, :f‘: 274
S
s
baulder from 21.18m to 21.64m. e o
o
boulder fram 21,69m to 21.99m, ::;: 273
2727 :::-
221 GRANITIC GNEISS (BEDROCK)
Weathered to slightly weathered,
laminated te thinly banded, pale pink
with subvertica! dark banding
Rough sub-planar joints 272 RUN 1#
TCR=85%
y \
RUN SCR=77%,
RQD=77%,
UCS=133MPa
RUN 2#
274 TCR=98%,
SCR=86%,
2 1 RUN RQD=71%,
| UCS=137MPa
| @0 RUN 3#
A TCR=99%,
Emi SCR=99%,
3 | RUN E ROD=92%,
H UCS=149MPa
265.0 Hl
258 END OF BOREHOLE AT 25.8m.
Piczometer installation consists of
19mm diameter Schedule 40 PVC pipe
with & 1.52m slotted screen.

+ 70X

Numbers refer to
Sensitivity 10

20

1545

(%) STRAIN AT FAILURE




ONTMT4 MAGENTAWAN RIVER.GPJ 08/03/05

Minisiry of
Transportation

—
L0

Ontario fprpsiomme)
RECORD OF BOREHOLE No 12+292.5 R35 10F 2 METRIC
WP 480-93-00 LOCATION Armour Township, $T. 12+292.5, O/S R35 ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY WM
DATUM Geodetic DATE 28.11.03- 28.11.02 CHECKED BY ___ ma
DYNAMIC CONE PENE TTRA TTON
S0IL PROFRLE SAMPLES | W IRESISTANCE PLOT NATURAL REMARKS
F oo B ,::——‘_}1‘ pLasTG LR waun | 'E
- wi<Z| & 20 40 80 80 100 T e T B &
S| wiz 2l z . L ) I I wp w wo| 5T | oramsize
ELEV E wlow 3 25| 2 [SHEARSTRENGTH kPa S DISTRIBUTION
BEPTH DESCRIPTION L2 F | B 24| = lo unconemen  + FELDVANE ¥ %)
El= Z|2O| @ le QuokTRIAXAL x LABVANE | WATER CONTENT (%)
© m 200 40 &0 80 100 20 40 &0 wim3 |GR sa 81 oL
0.0 DCPT from surface.

Caontinued Next Page

4

3

Numbers refer to 15§§.5

Sensitivity 10

(%) STRAIN AT FAILURE
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Ministry of
Transportation

-
0

Ontaric
THURABEAR
RECORD QOF BOREHOLE No 12+292.5 R35 20F2 METRIC
WP, 480-93-00 LOCATION Armour Township, ST. 12+282.5, OIS R35 ORIGINATED BY DP__
HWY 1t BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY WM
DATUM _Geodetic DATE 28.11.03 - 28.11.08 CHECKED BY MA
OYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES | % |RESISTANCEPLOT — em | MTURL & | REMARKS
= @ E % 2 20 40 a0 80 100 el eonrEnT war | & é &
9 e glzz| = L L ! L 1 wp W w | 2 H GRAIN SiZE
ELEV Eig | # Jlas]| & |SHEARSTRENGTHKPa N 2 | DSTRIBUTION
DESCRIFTION Els % 2|1zz| E
DEPTH < |2 >R &| = |© UNCONFINED  + FIFLD VANE ¥ %)
El= Z2|2O| @ |e aUickTRIAXAL X LABVANE | WATER CONTENT {%)
© i 20 40 &0 80 100 20 4 80 wvm? |or A & oL
13.4 END OF DCPT AT 13.36 m.
GGNE REFUSAL AT 13.36 m.
+3 %3 Numbers refer to

Sensitivity

20
155 (%) STRAIN AT FAILURE
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Ministry of
W Transportation

Ontario

-
0

THURBEA

GW.P.__ 480-93-00

RECORD OF BOREHOLE No 3965-1

Magnetawan River SBL, ST, 12+308.5, CL

10E3 METRIC

ORIGINATED BY DP

HWY H BOREHOLE TYPE _ Hollow Stem Augers/NWW Casing/NQ Core COMPILED BY WM
DATUM _Geodetic 18.11.03 - 20.11.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES t
ﬁ " Z RESISTANCE F’LOT_}‘—__ PLASTI NATURAL Lot - REMARKS
[$] MOISTURE [ T &
5 wl25| » 20 40 8O 8D 100 P coneer MM Z @
2|8l w S|ZE| B [Giarereneries P " wo| 2% | GRAINSIZE
ELEY DESCRIPTION =l g & 21z2] e a ———— DISTRIBUTION
DEPTH < | 5 28| = [0 unconFNeD + FIELD VANE %)
£z z[g°| @ [o quokTraxaL x LaBvang | WATER CONTENT (%)
204.3 [ 20 40 80 BO 100 20 40 60 GR SA 8l CL
=08 sity, sandy TOPSOIL ]
0.1
\?'Zrymiosc::: 28 0 16 73 11
Grey
‘Wet
58 +]
203
85 o
202
58 o 6 33 54 7
with organics to 5.6m
Black
ol 55 294 3
Very Loose 250
Dark Grey
ss o 0 30 84 6
289
288.6
5.7 SAND, very fine grained, some sift
Very Loose
Grey /
Wet 288
S5 o
287,
S8 a 0 64 36
\ (SIHCL)
286
Compact
Brown \
285
58 \ o ¢ 90 10
(SHCL)
Continued Next Page 20
Numbers refer to 15&5

Sensitivity T (%) STRAINAT FAILURE
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ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of
Transportation

c
0

QOntario RBER
RECORD OF BOREHOLE No 3965-1 20F3 METRIC
G.W.P.__480-93-00 LOCATION Magnetawan River SBL, 8T, 12+308.5, CL ORIGINATED BY D
HWY 11 BOREHOLE TYPE _ Hollow Stern Augers/NW Casing/NQ Core COMPILEDBY _ wM
DATUM Geodetic DATE 18.11.02 - 20.11.03 CHECKED BY _ MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o ; RESISTANCE PLOT HATURRL - REMARKS
E 2} Is] — PLASTIC y orsture L‘S:‘x?r F of a
= o |<3] & 26 40 80 80 100 L CONTENT 5 O
=15 YlZE] z ygp— : : ' wp w wj 53 | GRAINSZE
ELEY DESCRIPTION Elal & | Z|Z2g( 2 [HARSTRENGTHKPa S — DISTRIBUTION
DEPTH <|Z2| & 125 £ |o UNCONFINED + FIELD VANE ¥ )
El= 2|20 & |e QUCKTRIAXIAL x tABVANE | WATER CONTENT (%)
9 ] 20 40 6 B0 100 26 40 80 kum3 [GR SA S L
ﬁ 284
i
P
i
a| 88| 20 fg o
I
4
:} 283
o
i
S5 8 %: o
Loose ﬂ
] I
I
 2e
i
{4
o
A
i
1] 85| 25 % 281
o
42
i
M
b 260
2
becoming dense i!
i
12| 85 | 30 ik b
d
3
i
B
.i'-'
33,'!
13| 88§ 29 278
277
14| 85 1 @ b
o
E! 276
i
it
o
i
]
%
2! 275
15| 85 | 22 0 o 376 2
(SHGCL)

Continued Next Page
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Numbers refer to
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE
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ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of
Transportation

-
A

Ontarie THURBER
RECORD OF BOREHOLE No 3965-1 30F3 METRIC
GW.P.__ 480-93-00 LOCATION Magnetawan River SBL, ST. 124308.5, CL ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hallow Stem Augers/NW Casing/NQ Core COMPILED BY W
DATUM _Geodelic OATE 18.11.03 - 20.11.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o ; RESISTANCE PLOT -Zi:l_ﬁ e AR - - REMARKS
E ] b MUISTURE wr| B I3
= a{XE| @ 20 40 60 8O 100 M CONTENT v 5 Q
a & u u = I L 1 L L wp w wi Dg GRAIN SIZE
ELEV BESCRIPTION & @ 3 25 g SHEAR STRENGTH kPa o DISTRIBUTICN
DEFTH < | 35 % = 8 g s O UNCONFINED + FIELD VANE N ¥ ()
El= E(Z O] @ [e quockTRiaiAL x LaBVANE | WATER GONTENT (%)
@ i 20 40 80 8O 100 20 40 80 km3 |GR 8A 81 CL
)DE 274
i
%
Boulder encountered at 20.88m to b
21.34m. 1] &8 E o
I 273
1}
i
i
i
85 | 50 1
By 272
Cobble encountered at 22.25m to E%
22.4m. I
Cobble encounterad at 22.56m to %
22.71m. %
Boulder encountered at 22.91m to 2 | gs i sv % @
23.16m, 80 Py
Boulders encountered at 23.24m to E 2n
23.93m, 24m tc 24.54m. i3
i
S
270
2697
24.5 BEDRQCK
start of coring RUN
1 | RUN TCR=100%,
SCR=100%,
| RQD=100%,
268 UCS=156.4MPa
RUN 2#
TCR=99%,
2 | RUN SCR=99%,
RQD=89%,
UCS=145.2MPa
267
= RUN 3#
1 TCR=100%,
5 SCR=100%,
RAD=100%,
UC3=158.7MPa
3 | RUN
266
265.4
28.9 END OF BOREHOLE AT 28.93m.
Piezometer installation consists of
19mm diameter Schedule 40 PV pipe
with a 1.52m siotted screen.

+3 %S, Numbgr; refer to
Sensitivity

20
15'?;';5 (%) STRAIN AT FAILURE
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ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of D
Transportation D D

Ontario
THURBER
RECORD OF BOREHOLE No 400-2 10F1 METRIC
G.W.P.__ 480-83-00 LOCATION Magnefawan River, E/W-N Ramp, ST. 12+314, O/S 37R ORIGINATED BY e .
HWY i BOREHOLE TYPE _ Holiow Siem Augers COMPILED BY WM
DATUM _Geodetic DATE (4.12.03 - 04.12.03 CHECKED BY MA
DYNAMIC CONE FENETRATION
SOIL PROFILE SAMPLES E_J: N ‘é RESISTANCE PLOTE pasre | MATURAL outs e REMARKS
— MOSTURE [
5l a|23] @ T T I el = B GRAIﬁ -
hor} w = -4 Wp w w i 2
ELEV DESCRIPTION B é 3 2|25l g |sHEARSTRENGTH KPS . = | pistRIBUTION
DEPTH é = [ > 8 % § O UNCONFINED + FIELE VANE ¥ (%)
2 2EO] W |e QUCKTRAXAL X LABVANE WATER CONTENT (%)
2948 a 20 40 60 80 100 20 40 a0 kim3 |GR SA SI CL
Sl T0PSON. e [
01 Silly SAND to Sandy SILT, fine =N
grained
Very Loose
Brown 234
‘Wet ERR
(M) il 1 ss | q
2934
1.5 SAND, fine grained, trace silt to silty,
trace organics, cccasional weod fibers AR
Very Loose 2| ss 1 283 -
Grey b
Wet
(8P)
3 S5 2 8]
252
4 85 2 8]
2N
5| 85| 1 0 5 0 84 32 4
Brown 289
5] 85 3 o
288.1
6.7 END OF BOREHOLE AT 8.71m.
BOREHOLE OPEN TO 1.52m.
WATER LEVEL N CPEN BOREHOLE
AT 0.91m DEPTH UPON
COMPLETICN.
BOREHCLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

20
3 3. Numbers refer ta
TR Sensitity 9B5 o) STRAIN AT FAILURE



15A11/04

ONTMT4 MAGENTAWAN RIVER.GPJ

_IMinislry gf i [
ransportation
Optario DD
THURBER
RECORD OF BOREHOLE No 396N-2 10F1 METRIC
G.W.P._ 480-6300 LOCATION Magnetawan River NBL, ST, 12+305, 0/S 1B.75R ORIGINATED BY _DP
HWY H BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodelic DATE 04.12.03 - 04,12.03 CHECKED BY MA
SOIL PROFILE SAMPLES s IDYNAMIC CONE PENETRATION
ﬁ ol 2 RESISTANCE PLOT = P e BT REMARKS
5 w235 8 20 40 60 8 100 ™M cowrer M| = O &
28| | S155| B [seansmoncmes e v wo| P g [ CRANSIZE
ELEV. DESCRIPTION |2 & 2122 E a S DISTRIBUTION
DEPTH |2 | £ 1258 £ [0 UNCONFINED + FIELD VANE ¥ (%)
EE) e Z|gC| @ | QUCKTRAXAL x LaBVANE | WATER CONTENT (%)
204 5 i 20 40 &0 a0 100 20 43 60 kNIm3 GR SA 51 CL
B TOPSOIL ]
0.1 Siity SAND, fine grained
Brown
293.9 294
0.6 SAND, fine grained, trace to some silt
Loose to Very Loose
Brown 1 S8 7 O
Wet
283
o
21851 2
arey
3| ss| 2 282
occasional decayed wood fibers,
occasional black staining from 3.0m ta
4.1m 41 85 1 0] D 86 11 3
201
290
5 58 3 o
289
&1 85| 4 o
2e8
287.8
8.7 END OF BOREHOLE AT B.7m.
BOREHOLE OPEN TO 1.7m.
WATER LEVEL IN OPEN BOREHOLE
AT 0.5m DEPTH UFPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE,

X

Nurebers refer to
Sensitivity

20
‘5‘%5 (%) STRAIN AT FAILURE




1511/04

ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of
Transportation

—
[0

Ontariu THURBER
RECORD OF BOREHOLE No 12+312 L19.5 10F 2 METRIC
G.W.P,__480-93-00 _ LOCATION Armour Township, ST. 124312, 0/5 1.19.5 ORIGINATEDBY DP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY WM
DATUM Geodetic DATE 01.12.03-01.12.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i H RESISTANCE PLOT HATURAL - REMARKS
[TE) = %__ﬂ PLASTIC EIQUID
E2 2 LINIT MOISTURE wr| = F &
= o <3l @ 20 40 & 80 100 CONTENT 50
2| & wlzgl z \ : ; ‘ ! wp w w | 5 | crANSIZE
ELEY DESCRIPTION Sla| £ 2|88 2 [CHEARSTRENGTHKPS N DISTRIBUTION
DEPTH CRIFTIO |3 &1 5|53 £ |o UNcoNFNED  + FIELDVANE ¥ ()
E = z % Cl & |® QUICKTRIAXIAL X LABYVANE | WATERCONTENT (%}
[ 20 40 80 B0 100 20 40 80 kNfm 3 IGR SA SI CL
0.0 DCPT from surface.
Cortinued Next Page 20
+ 3 Mumbers refer to 15485

Senstlivity 10

(%) STRAIN AT FAILURE




CONTMT4 MAGENTAWAN RIVER.GPJ 15/1/04

Ministry of
Transportation

Ontario

-
[T

THUABER

GW.P._ 480-93-00

RECORD OF BOREHOLE No 124312 L19.5

Armour Township, 8T, 124312, 0/ L18.5

20F2 METRIC

ORIGINATEGBY OP

HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY W
DATUM _Geodetic 01.12.03 - 01.12.03 CHECKED BY __ MA
DYNAMIG CONE PENETRATION
SOIL PROFILE o W |RESISTANCE PLOT wATURA
L 17 = PLASTIC L Liausio ; REMARKS
5 n|SE1 8 o 4 e 8 a0 [T e W] 50 &
ELEV =18 w55 —| 8 [shearsTrRenGTPa e “ Wit Sy | GRANSEE
ELEV BESCRIPTION clgl 5| 21288) 8 A N DISTRIBUTION
z|= 5|2 Z! £ |o UNCONFINED  + FIELDVANE v (9%
E Z z{g°| L |e quickTRAXAL x LABVANE WATER CONTENT {%)
L 20 40 80 80 100 20 40 80 kNm2 |GR SA S CL

086 END OF DCPT AT 10.62 m.
CONE REFUSAL AT 10.62 m.

Numbers refer to
Sensitivity

20
*5%5 (%) STRAIN AT FAILURE




CNTMT4 MAGENTAWAN RIVER.GPJ 1511/04

BRILL CUTTINGS AND BENTONITE
TO SURFACE.

Ministry of [ M-
Transportation [:] D
Cntaric aEeen
RECORD OF BOREHOLE No 12+317.5 CL 10F1 METRIC
G.W.P.  480-93-00 LOCATION Armour Township, ST, 12+317.5 CL CRIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM Geodetic DATE 01.12.03 - 01.12.03 CHECKED BY MA
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
DE: - 3 RESISTANCE PLOT ‘;}—“ pastc | MATURAL ave ; REMARKS
E o l|2E| 8 20 2 e 8 100 | Goer | 53 &
9l wlzegl =z 1 1 L ‘ i wp w w | 3 g GRAIN SIZE
ELEV z Byow g a5 g SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION 2|3 E| 5|52| & |o uncowrmen  + FELDVANE ) ¥ )
ElZ Z|EOf L |e QUOKTRIAXIAL x LABVANE | WATER CONTENT (%)
w 20 40 80 80 1?0 %0 40 80 wim3 [GR SA 81 CL
0.8~ ToPSOIL - ; !
o1 Silty SAND to Sandy SILT, fine
grained, occasional wood fibers,
occasional organics
Lcose to Very Loose
Brown
Wet il s8] 1 P
208 | 5 b
3 58 2 p
4 85 1 o]
S| ss| 4 o 0 52 44 4
6| 88 2 o
87 END OF BOREHOLE AT 6.74m.
BOREHOLE QPEN TO 2.9 m AND
WATER LEVEL AT 091 ON
COMPLETION.
BOREHOLE BACKFILLED WITH

+

3

WX

3.

Numbers refer to
Sensitivity

20
‘5‘?@,’5 {%) STRAIN AT FAILURE




ONTMT4 MAGENTAWAN RIVER.GPJ 15/11/04

Ministry of
Transportation

—
B[R

Ontario
THURBER
RECORD OF BOREHOLE No 12+317.5142.6 10F2 METRIC
G.W.P.  480-93-00 LOCATION Armour Township, ST. 12+317.5, 9IS L42.6 ORIGINATED BY _SL
HWY 11 RBOREHOLE TYPE  Dynawic Cone Penstration Test (DCPT) COMPILED BY WM
DATUM  Geodetic DATE 08.12.03 - 08.12.03 . CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o 5 RESISTANCE PLOT —_—
g g = 2:__‘ PLASTIC ::\min; s . E REMARKS
b ol =2 B 20 40 6 80 100 |™T cowewr U] SO &
g A gg z (U S wp w w i 58 | cransizE
D%E.'\./H DESCRIPTION E g E :% % % = SHEAR STRENGTH kPa SO OS—' DISTRIBUTION
2135 1238 = © UNCONFINED + FIELD VANE . ¥ (%)
El= Z|EC| @ |e® QUOKTRIAXAL x LABVANE | WATERCONTENT (%)
m 20 40 &0 8 100 2 40 80 kNim 2 {GR SA SI CL
0.0 DCPT from surface.
Continued Next Page 20
+3 3. Numbers refer fo 15-dh5
' ' T (%} STRAIN AT FAILURE

Sensitivity




ONTMT4 MAGENTAWAN RIVER.GFJ 15/11/04

Ministry of
Transportation

—
[0

Ontario THUREe
RECORD OF BOREHOLE No 12+317.51L42.6 20F2 METRIC
G.W.P. 480-93-00 LOCATION Armmour Township, ST. 12+317.5, O/S L42.6 ORIGINATED BY _SL
HWwWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM  Geodetic CATE 08.12.03-08.12.03 CHECKED BY MA
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES | Y |ResistancE FLoT e e o e | remarcs
- @ E 2 3 20 40 60 80 100 wr e | 5 5 &
MBI TS T i . v S | GRANSIZE
ELEV DESCRIPTION g e Z|28]| E a ——— DISTRIBUTION
DEPTH <{Z2| ¢ = [2&}] £ |o UNCONFINED  + FIELDVANE ¥ %)
E z Z[gO] O |e quekTRIAAL % LagvANg | WATER CONTENT (%)
o 20 40 60 8 100 20 40 60 im3 |GR SA S CL
15.2 END OF DCPT AT 15.24 m.
PRV Numbers refer o

Sensitivity

20
15‘%5 (%) STRAIN AT FAILURE




1511/04

ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of E:l
Transportation D D

Oniario
™URBER
RECORD OF BOREHOLE No 3965-2 10F2 METRIC
G.W.P.__ 480-93-00 LOCATION Magnetawan River SBL, ST. 124330, /S 17.75L CRIGINATED BY DP_
HWY _ 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
CATUM _Geodstic DATE 08.12.03 - 08.12.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W |RESISTANGE PLOT —_— I I
‘J_J %) 6 PLASTIC L rume ol B
= wm |z % @ 20 40 60 80 100 LM GONTENT il = 0 &
2s wIzgl 2 e wp w w | 28 | eRaNsiZE
ELEV Es =g é 2 |88| 2 [SHEARSTRENGTH kPa R S — * | osTRiBUTION
DEPTH DESCRIPTION 12| F | 5|23 T fo UNcoNFmNED  + FIELDVANE Y %)
A Z|gC| & je quicKTRIAXIAL x LaBvaNg | WATER CONTENT (%)
oy @ i 200 40 60 80 100 20 40 60 kwm3 |GR SA 81 oL
299 Topsow =
0.2 Sandy SILT, some organics 1
Very Loosa ] 294
Brawn :
Wet
1 55 1 S
283
2 88 1 o
292.2
with organics from 2.2m to 3.0m
23 Dark Brown 292
SAND 3] 88 1 o Q0 72 25 3
Very Loose
Grey Mottled Brown
Wet
4§ 88 1 o
29
Grey
55 8] o
280
88 1 o i 80 19
{SHCL)
289,
7| 58 1 588 3]
2B7.7
67 END OF SAMPLE AT 8.71m.
Dynamic cone penetration testing from
671 tc12.18m.
287
286
285

Conlinued Next Page
3 w3, Mumbers refer lo

20
Sensitivity 15?’0'5 (%) STRAIN AT FAILURE



1541104

ONTMT4 MAGENTAWAN RIVER.GPJ

Sensitivity

20
*5$’5 (%) STRAMN AT FAILURE

Minislry of [ —
Transportation D D
Ontario THURBER
RECORD OF BOREHOLE No 396S-2 20F2 METRIC
G.W.P._480-83-00 LOCATICN Magnetawan River SBL, ST. 12+330, 0/S 17.75L ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers I COMPILED BY WM
DATUM _Geudetic DATE 08,12.03 - 08.12.05 CHECKEDBY __ mMA
DYNAMIC CONE PERETRATION
SOIL PROFILE SAMPLES L
&, 3 RESISTANCEPLOT o e MU | | REMARKS
b w 23] & 20 40 60 B0 100 ™M cower M| 3B &
Slel .| 91ZE] = ' L ! wp w wi | 58 | cramsize
ELEV DESCRIPTION & n 2 % o |C:7 SHEAR STRENGTH kPa o GISTRIBUTION
BEPTH o % % = a % < O UNCOMFINED + FIELD VANE . ¥ {%)
Elz laO| @ |e QUCKTRIAXIAL > LABVANE | WATER CONTENT (%)
© T 20 40 60 8 100 2 4 e Wem? {6R sA S CL
284|~
283 ‘
282.3
12.2 END OF DYNAMIC CONE AT 12.18m.
WATER LEVEL IN OPEN BOREHOLE
AT 2.7m DEPTH UFPON
COMPLETION.
BOREHOLE OFEN TO 4.88mm.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+3 %3, Numbers refer to




151104

ONTMT4 MAGENTAWAN RIVER.GPJ

¥inislw rotf " [rj:a
ransportation
Ontaria eyyiuny
RECORD OF BOREHOLE No 12+328 R24 10F 1 METRIC
GWP.  480.53-00 LOCATION Armour Township, ST. 12+328, O/S R24 CRIGINATED BY DpP
HWY " BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM Geodetic DATE 04,12.03 - 04.12.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 [resistancerior R IR (=T
w STURE - I
- ol=z2| 8 0 4 60 80 10 ™ Gemen | EO &
O w2 = I | * L . we w w | 58 | cramsze
ELEv Ela| & Z]2g| 2 [SHEARSTRENGTHPa ——— CISTRIBUTION
DEPTH DESCRIFTION E 2|z % 2 E O UNCONFINED  + FIELD VANE . y )
El 2 2{20] @ |e QUCKTRIAUAL x LABVANE | WATERCONTENT (%)
9 o 20 40 B0 BD 100 040 8 wimd |GR SA & CL
GO — ropsOL_ — :
0.1 Silty SAND, fine grained
Brown
0.6 SAND, fine grained, trace silt to some
silt
Very Locse to Loose 1 55 4 o
Brown
Wat
greyfrom 1.5mto2.2m
trace organics from 1.5 mio 4.1 m
2085 | 1 o
3188 | 1 o 0 B2 18
(SI+CL)
85 | 2 o
518 | 2 o o 88 12
(SHCLY
3] SS 5 ¢
6.7 £ND OF BOREHOLE AT 6.71m.

BOREHCOLE OPEN TO 1.83m.
WATER LEVEL IN OPEN BCREHOLE
AT 0.61m DEPTH UPON
COMPLETION.

BOREHOLE BACKFILLED WiTH
DRILL CUTTINGS TO SURFACE.

i

3

X

3.

Numbers refer to
Sensitivity

20
165 (o) STRAIN AT FAILURE



ONTMT4 MAGENTAWAN RIVER.GPJ 15/11/04

Ministry of "Z
Transportation D D
Ontario ———
RECORD OF BOREHOLE No 12+340.5 CL 1 0OF 1 METRIC
G.W.P.__ 480-93-00 LOCATION Armour Township, ST. 12+340.5 CL ORIGINATED BY DR
HWY 1 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY _ wM
DATUM _Geodelic DATE 02.12,03 - 02,12,03 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i 4 [REsisTARCE PLOT s PR g0 = REMARKS
I
E w|=E] & 20 40 60 80 00 |1 uae W] 5O &
R i WlZE| = : . , : : wp w w | 22 | crANSsIE
ELEY Ll g 2 o5 g SHEAR STRENGTH kPa S SU— DISTRIBUTION
BEPTH DESCRIPTION g % e e Z £ |o UNCONFINED + FIELD VANE T (%)
4 2|EC| U | QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
m 20 a0 8 B 100 40 e km? |GR SA 81 CL
08— TopSOIL T
0.1 SAND, some sift lo SAND and SILT, SEE
fine grained, trace to some organics
Very Loose to Loose
Brown
Wet
1 58 3 [s}
]
becoming grey 2 S8 5
Q
3 S8 1 o 0 54 43 3
heavily stained by organics from 2.2 m
tod1m
4 35 2 <]
5 55 1 a
6 88 2 P
a7 END OF BOREHOLE AT 6.71m.
BOREHOLE OPEN TO 2.74m,
WATER LEVEL IN OPEN BOREHOLE
AT 0.91m DEPTH UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS AND BENTONITE
TO SURFACE.
20
+3 x?. Numbers referto 1585

Sensitivity 10

(%) STRAIN AT FAILURE




1511/04

ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of
Transportation

—
0

Ontarig fmypivg
RECORD OF BOREHOLE No 12+342.5 L42.5 10F 2 METRIC
G.W.P.  480-93-00 LOCATION Armour Township, §T. 12+342.5 O/S 1425 CRIGINATED BY DP
Hwy 11 BOREHOLE TYPE _ Hollow Stem Augers, Dynamic Cone Penefration Test (DCPT) COMPILED BY WM
DATUM _Geodetic DATE 09.12.03 - 09.12.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES i 4 |RESISTANCEPLOT —> Pusne M u | b | REMARKS
MOIETURE
5 o |55 @ 20 40 &0 80 100 | o M| 5O &
i I u | z ‘ ‘ ! . ‘ wp w w| 32 | GRANSIZE
ELEV BESCRIFTION Elal & | §|2g| £ |SMEARSTRENGTHkKPa ———— DISTRIBUTION
DEFTH |2 £ 28| £ [0 UNCONFINED ~ + FIELDVANE v (%)
El= Z|(zO| @ je qUCKTRIAGAL x LABVANE | WATERCONTENT (%)
© i 20 40 80 80 100 0 4 60 wim? |Gr sa 81 oL
00, pEaT ]
ey
03 Clayey SILT, with organics
Very Soft
Brown
1 88 1 134
1.4 Sandy SILT, with organics
Very {Loose
Grey z!ss| 1 o
Wet
3 55 1 o
29 SAND, fine grained, trace fo some
silt, with arganics
Very Loose 4 58 1
Grey
Wet
4.1 Silty CLAY, trace sand
Very Soft
Grey
5|8 |1 i 0 9 54 37
5.8 SAND, fine grained, trace silt
Very Loose
Grey
Wet
4] 58 0 o
6.7 END OF SAMPLING AT 8.71 m.
DCPT started at 6.71 m.
Caontinued Next Page
+3 % Numbers refer lo

Sensitivity

20
‘5%’5 (%) STRAIN AT FAILURE




1514/04

ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of
Transportation

=
[0

Onlano THURBER
RECORD OF BOREHOLE No 12+342.51.42.5 20F2 METRIC
G.W.P.__ 480-93-00 Armour Township, ST, 12+342.5, O/S$ 1425 ORIGINATED BY OP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers, Dynamic Cone Penetraticn Test (DEPT) COMPILED BY WM
DATUM _Geodetic 09.12,03 - 09.12.03 CHECKEDBY  MaA
DYNAMIC, CONE PENE TRATION
SOIL PROFILE w
§ » = RESISTANCE PLOY -—:—::“ LAt :SET;:E vave | E REMARKS
= n|ZE| 0 40 60 8 00 |™T Cowwwr  MT| 5O &
Sl wlzz] z . ' ‘ . ' wp w wy| 58 | GRANSIZE
ELEV DESC Slm| | 2|28| 2 [SHEARSTRENGTH kPa A DISTRIBUTION
DEPTH RIPTION A EEEREE: 23| £ |o UNCONFINED  + RELDVANE ¥ %)
E% =z 2|z @ |& QUICKTRIAXAL % LABVANE | WATER CONTENT (%)
© i 20 40 80 80 100 M 40 & kim3 |GR sA St oL
|
122 END OF DCPT AT 12.19 m.

BOREHGLE OPEN TO 3.76 m AND
WATER LEVEL AT 0.76 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TG SURFACE.

Numbers refer to
Sensttivily

20
19DE (%) STRAIN AT FAILURE




151104

ONTMT4 MAGENTAWAN RIVER.GP.J

Ministry of
Transportation

—
[0

Ontario o
RECORD OF BOREHOLE No 12+355L18.75  10OF1 METRIC
G.W.P. 480-93-00 LOCATION Armour Tawnship, §T. 12+355, /S L18.75 ORIGINATED BY 8L
HWY 11 BOREHOLE TYPE _ Hollow Stern Augers COMPILED BY Wi
DATUM _Geodetic DATE 09.12.03 - 05.12.03 CHECKED BY A
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES DE: g RESISTANCE PLOT e MATURAL - - REMARKS
2] MOISTURE = T
b= w 22| & 20 40 B0 80 100 |*MT  ogensr WM S @ &
S glzg| = . L | ws w we| 5% | cramsize
ELEY BESCRIPTICN cl2i e | Z|85| 2 [SHEARSTRENGTHKPa N DISTRIBUTION
DEPTH RIFTI 13 = S|2Z| g |o unconenen  + FEDVANE Y (%)
=1z Z|2C| U |e QUICKTRIAXIAL x LABVANE | WATERCONTENT (%)
w 20 490 80 80 100 20 40 80 w/m3 |GR SA SI CL
90 par o
bAoA
A
boA_AS
AN
oA A
bAA)
hoA_A)
_A_J
2.7 Clayey SILT, trace sand, frace
organics, some black staining
Soft to Very Saft sS4
Gray
Wet
2| 88 3 g
3| 88 1 o
3.0 SAND and SILT, fine grained, trace
clay
Loose 4| §% 4 ] 0 48 50 5
Gray
Wet
trace gravel
51 88 & o
6| S5 6
6.7 END OF BOREHOLE AT 671 m.
BOREHOLE OPEN TO 4.34 m AND
WATER LEVEL AT 0.76 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
20
+3 x5 MNumbers refer to 15&,5

Sensitivity 10

{%) STRAIN AT FAILURE




ONTMT4 MAGENTAWAN RIVER.GPJ 08/03/08

inksiry of

L i
Transportation

Cntario

—
L1

THURBER

W.P.
HWY

483-93-00

11

DATUM _Geodestic

RECORD OF BOREHOLE No 12+355 R18.75

LLOCATION

Armour Tewnship, ST. 124355, O/3 R18.75

10F1

METRIC

CRIGINATED BY _SL

BOREHOLE TYPE _ Hollow Stem Augers

DATE

COMPILED BY WM

08.12.03-08.12.03

CHECKED BY MA

SOIL PROFILE

SAMPLES

ELEV

CEPTH

DESCRIPTION

STRAT PLOT

NUMBER

TYPE

"N VALUES

GROUND WATER
CONDITIONS
ELEVATION SCALE

BYNAMIC CONE PENETRATION
RESISTANCE PLOT

20 40 60 80

L i I 1

100

SHEAR STRENGTH kPa

O UNCONFINED + FIELD VANE

@ QUICK TRIAXIAL X LAB VANE
20 40 =) 80 100

PLASTIG
LIMIT

wp

I S——

WATER CONTENT {%)

20

HNATURAL
MQISTURE
CONTENT

W

40

REMARKS

&
GRAIN SIZE
DISTRIBUTION
Y (%}

LIQUID
LT

UNIT
WEIGHT

Wi

80 kvm3 lGR SA 81 CL

0.0

PEAT

04

Siity SAND

Loose {o Very Loose
Grey

Wet

trace gravel

AT

e W

S3

N

55

S8

55

51

SAND, fine grained, trace silt
Very Loose

Grey

Wet

SS

JUAAREMENSNNERES RN U AR

58

|

1 79 o
(SI=CL)

¢ 80 A0
{SHCL)

8.7

END OF BOREHOLE AT .71 m.
Piezometer installation consist of 18
mm diameter Schedule 40 PVC pipe
with a 1.52 m slotted screen.

WATER LEVEL READINGS:
DATE BEPTH

(m)

031

0.36

19.01.06
28,02.08

+3‘X3:

Nurmbers refer to
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




ONTMT4 MAGENTAWAN RIVER.GPJ 15/11/04

_[;_Ainislry 3f ; Elila
ranspofrtauan
Ontario et
RECORD OF BOREHOLE No 12+364 CL 10F1 METRIC
G.W.P. _ 480-93-00 LOCATION Armour Township, ST. 12+364 CL ORIGINATED BY DP
HWY 11 BOREHOLE TYPE __Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 02.12.03 - 02.12.02 CHECKED BY ___MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 W |RESISTANCE PLOT_;:}_‘ e TR . - REMARKS
= @ S MOISTURE wr| B X &
[ wl|=25| & 20 40 80 100 LT GONTENT z O
= i g =e| z ' ‘ ; ! ! wp w w | 3% | GRAINSIZE
ELEV DESCRIETION Slo| & | {25 B [SHEARSTRENGTHKPa 1 DISTRIBUTION
DEPTH <iZ gﬁ' ER S T |© UNCONFINED + FIELD VANE . ¥ %)
% z 2|20} 0 [ ouckTrRiaxiaL x LABVANE | WATER CONTENT (%)
< u 20 40 80 80 100 29 40 60 wwm 3 ok sA S Gl
06— pear ] ‘
o4 Sitty SAND, fine grained, trace
organics
Brown
0.6 Sandy SILT, fine grained, trace clay,
trace ofganics
Very Loose to Loose 1 55 3 o
Grey
Wet
2| 88 3 [
3 S5 1 o 0 22 74 4
4 85 5 lo
46 SAND and SILT, fine grained, frace
ciay 5| 85 o o 0 55 45
\G"':;Lmse {SI+CL)
Wet
6 58 0 q
8.7 END OF BOREHOLE AT 6.71m.
BOREHOLE OPEN TO 4.27m.
WATER LEVEL iN OPEN BOREHOLE
AT 1.22m DEPTH UPCN
COMPLETHON.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS AND BENTONITE.

+

3

.

3.

Numbers refer to
Sensitivity

20
‘5‘%5 (%) STRAIN AT FAILURE



15141/04

ONTMT4 MAGENTAWAN RIVER.GPJ

Minislry of
Transportation

-
A0

Ontario THUBEER
RECORD OF BOREHOLE No 12+367.5 L.44 10F 2 METRIC
G,W.P;u 480-93-00 LOCATION Armour Township, ST. 12+367.5, O/8 L44 CRIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM _Geodatic DATE 08.12.03-09.12.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
S0IL PROFIE SAMPLES e ﬂ RESISTANCE PLOT NATURA
Byl = pusto AT gup| b | REMARKS
= al<Z| 8 20 40 6 B0 100 W ok M7 S @ &
g8 L U E E| B [SEAR STRENGTH WPa : wp w w | 5T | GRANSIZE
T E
ELEY. DESCRIFTION |2 &) {22 € TRENGTH kPa i | DISTRIBUTION
DEPTH 2|z S{5&| £ [0 unconrmep  + FIEDVANE . y %
E—; z 2O} i |e QUCKTRAXAL x LABVANE | WATER CONTENT (%)
© L 20 40 &0 30 100 20 40 60 kN,’m:3 GRW SA Sl CL
00 DCPT from surface.
LContinued Next Page
+3 % Numbers refer to

Sensttivily

20
‘5‘%5 (%} STRAIN AT FAILURE




@ Ministry of "
Transportation
Onlario D D

THURBER

RECORD OF BOREHOLE No 12+367.5 L44 20F2 METRIC

ONTMT4 MAGENTAWAN RIVER.GPJ 15/41/04

GW.P. 480-83-00 LOCATION Ammour Township, $T. 12+367.5, O/S L44 ORIGINATEDBY DP
HWY 1% BOREHOLE TYPE _ Dynamic Cone Penatration Test {DCPT) COMPILED BY WM
CATUM _Geodetic DATE 091205 - 081203 CHECKED BY MA
SO PROFILE SAMPLES | o w | BYRAMC LONE PENETRATION
B E a_ PLASTIC :;::;’:E weun | ":E REMARKS
5 o |58 @ 2 40 60 & 00 ™ cwmw M) ST GRAI: s
pal w = 4 - ! wp w we | =
ELEV DESCRIPTION Ziz| €| Z|2a| & |SHEARSTRENGTHkPa : = | pisTREUTION
DEPTH < |2 E S128| = 10 UNCONFMED  + FIELDVANE . ¥ %)
El= Z{xZC| @ |e QUICKTRIAXAL x LABVANE | WATERCONTENT (4)
© T 20 40 B0 80 400 20 40 80 wim® |GR sA st oL

13.7 END OF DCPT AT 13.72m.

20
+3 53, Murnbers refer to 15 $_5

Sensitivity T (%) STRAIN AT FAILURE



15/11/04

ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of
Transportation

£
[0

Cnlario URBER
RECORD OF BOREHOLE No 12+367.5 R52 10F 2 METRIC
G.W.P.__ 480-83-00 LOCATION Armour Township, ST. 12+367.5, O/S R52 ORIGINATED BY _DP .
HwY 11 BOREHOLE TYPL _ Dynamic Cone Penetration Test (DCPT) COMPILED BY _wM_
DATUM _Geodatic DATE 05.12.03-05.12.03 CHECKED BY MA
DYNARIC CONE PENETRATION
SO PROFILE SAMPLES | o " 4 [RESISTANCEPLOT —. sasme MRA | £ f REMARKS
- w|=2| 8 20 40 e s to  |*T e | B &
Slgl ! Y|ZE| = T — we w w | 58 | cransize
ELEV DESCRIPTION Ele Z|2g| 2 [|SHEARSTRENGTHKPa — e DISTRIBUTION
DEFTH |3 EE =13 5 L | © UNCONFINED + FIELD VANE ¥ {%)
E = z E C| @ |e® QUICKTRIAXIAL X LABVANE WATER CONTENT (%}
o 20 40 50 #0100 26 40 60 w3 |er sa st ocL
2.0 DCPT from surface.
Cantinued Next Page
4+ 3 5 3. Numbers refer to

Sensitivity

20
'5;‘%‘5 {%} STRAIN AT FAILURE




15M11/04

ONTMT4 MAGENTAWAN RIVER.GPJ

Miristry of
Transportation

—
LA

Ontario THORBEs
RECORD OF BOREHOLE No 12+367.5 R52 20F 2 METRIC
G.W.P._ 480-93-00 LOCATION Armnour Township, ST. 12+367.5, O/ R52 ORIGINATED BY DP
HWY 11 BOREHOLE TYFE  Dynarric Cone Penetration Test {DCFT) COMPILED BY Wi
DATUM _Geodstic DATE 05.12.08 - 05.12.03 CHECKEDBY __ MA
S0IL PROFILE SAMPLES ﬁ ; EEE?S%!EN%%NPESENETRATION ere | MATURAL ous - REMARKS
%] T - T
- w |22 B 2w 40 &0 80 10 ™ ower WL 53 &
= Y1Ze| z ' ‘ : S wp w w| 35 | cransize
ELEV O il I ol 32z g SHEAR STRENGTH kPa - e DISTRIBUTION
DEPTH DESCRIPTIO! i e Z[523] £ |o unconrmeD 4 RELDVANE ] y )
E z Z|(E20] @ |e ouckTRiAXAL x LABVANE | WATERCONTENT (%)
@ o 20 40 60 B0 100 % 40 &0 kiim?2 |GR SA 8I CL
0.7 END OF DCPT AT 1067 m.
L3 % 3 . Numbers refer to

Sensitivity

20
’5‘%5 (%) STRAIN AT FAILURE




15/41/04

ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of
Transportation

-
0

Ontario oReER
RECORD OF BOREHOLE No 12+380 1.18.75  10F 1 METRIC
G.W.P.__ 480-93-00 LOCATION Ammour Township, ST. 124380, O/S L16.75 ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _ WM
DATUM _Geodstic DATE 08.12.03 - 08.12.03 CHECKED BY MA
EYNAMIC GGNE PENETRATION
S0IL PROFILE SAMPLES ﬁ é RESISTANCE PLOT_;z“ ctaste | NATURAL v - REMARKS
] g Q LT MOISTURE wir| £ & &
5 al|<E] o 20 40 B0 B0 100 CONTENT z e
2lel i 92E]| z \ ‘ . : wp w wy | P2 | SRANSIZE
ELEV DESCRIPTION E_ o a 2 g a 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH < Z| £ 5|3 &jJ £ |° UNCONFINED  + FIELDVANE ¥ %)
= zix°] 0 [ ouokTriaaL x LABVANE | WATERCONTENT (%)
© o 0 40 &0 80 100 2 42 & wmd [ar sa 81 oo
00 pear e |
LA A
A
0.4 SAND, trace silt, trace roctlets, some o
wood fibers
Very Loose
Brown
Wat 1 53 2
1.5 Sandy BILT, trace rootlets, trace
organics
Loose to Very Loose 2188 5 e
Brown
Wet
3 88 1
3.0 SAND, fine grained, sorme gravel,
trace silt
Locse to Gompact 41 88 4 G 380 7
Grey {SI+CL)
Wet
5 85 10 s}
8 88 10 o]
67 END OF BOREHOLE AT 6.71 m.
BOREHCLE OFEN TO 3.66 m AND
WATER LEVEL AT 1.52 m ON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

3

P X

Nurnbers refer to
Sensitivity

20
15%5 {%) STRAIN AT FAILURE



ONTMT4 MAGENTAWAN RIVER.GPJ 15/41/04

Ministry of -
Transportation [:I D
Ontario Py
RECORD OF BOREHOLE No 12+380 R18.75 10F1 METRIC
G.W.P.  480-93-00 LOCATION Armaour Township, ST. 12+380, O/3 R18.75 ORIGINATED BY SL
HWY 11 BOREHCLE TYPE _ Hollow Stem Augers COMPILED BY _ WM
DATUM _Geodetic DATE 08.12.03 - 08.12.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
S0OIL PROFILE SAMPLES & ; RESISTANGE PLOT ‘ ATUREL s - REMARKS
] PLASTIC powgTuRE [
= @ E % 8 20 40 60 B0 100 umrr CONTENT RN ] &
Sle gizg| z . L 2 ] wp w w | S | crAnszE
ELEV DESCRIPTION Ela E Z213%a| 2 SHEAR STRENGTH &Pa oy DISTRIBUTION
DEPTH Z|l=| & 5|38 £ |o UNCONFINED & FIELDVANE ¥ %)
E1= Z|EC| O [ QUCKTRIAXIAL x LaBvANE | WATER CONTENT (%)
w 20 40 2] B0 190 20 40 &0 kNim2 |GR SA SI CL
00[  pgar =
0.3 SILT, some sand, trace clay, trace )
organics
Loose to Very Loose
Brown to Grey
Wet
i S5 5 o
2 55 g o]
o 0 19 76 4
3 83 2
4 | 85 5 o]
35 Silty SAND, fine grained
Loose
Grey
\Wet
5 88 B o 0 73 27
(SI+CL)
5| 8§ 4 o
6.7 END OF BOREHOLE AT 871 m.
BOREHOLE OPEN TO 4.27 m AND
WATER LEVEL AT 1.83 m CN
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
+3 %3 MNumbers refer to

Sensitivity

20
BB (o) STRAN AT FAILURE



1541104

ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of
Transportation

-
L0

Ontario il
RECORD OF BOREHOLE No 12+392.5CL 10F 1 METRIC
GW.P._ 480-83-00 LOCATION Armour Township, ST, 1243825 CL ORIGINATED BY DP
HwWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM Geodetic DATE 02.12.03-02.12.03 CHECKED BY MA "
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES x W |RESISTANCE PLOT e MATURAL £ | REMARKS
ol —_
- ol=2| 8 2 0 e @ 1o W e | 58 &
=R K “iZE| 2 ‘ ! : ' : wp w w. | 3T § cransize
ELEV DESCRIPTIO &l o 3125 £ [SHEARSTRENGTH kPa A 2 DISTRIBUTION
BeRTH RIPTION z = %_ >{2 8| = |9 UNcoNFINED + FIELD VANE Y (%)
= Z{xC| L |e QUCKTRIAXIAL X tABVANE | WATER CONTENT (%)
o i 20 40 60 80 100 20 40 & kim? |6rR sa 81 oL
0.0 HCPT from surface.
6.1 END OF DCPT AT 6.4m.
+3 53, Murnbers refer to

Sensitivity

20
‘5{1%5 (%) STRAIN AT FAILURE




ONTMT4 MAGENTAWAN RIVER.GPJ 08/03/08

I\Tﬁin\stry gf . £
ransportation
Ontario Qﬁg
RECORD OF BOREHOLE No 12+392.5L42.5 10F1 METRIC
W.P. 480-93-00 LOCATION Armour Tawnship, ST, 12+4382.5, 0/S 1425 ORIGINATED BY DP
HwWY 11 BOREHOLE TYPE __ Solid Stem Augers COMPILED BY WM
DATUM Geodetic DATE 05.12.03 - 05.12.03 CHECKED BY MA
DYNAMIC CONE PENETRATICON
SOIL. PROFILE SAMPLES g, 4 |RESISTANCE FLOT —o e o | remarks
— MOAISTURE - I
- o |2E| & 20 40 B0 80 100 L conent M| 5 @ &
G| T = 1 ! ! ! ! wp w wp ) 74 GRAIN SIZE
ELEV DESCRIPTION & & ; g 25| © [SHEARSTRENGTHKPa 2 DISTRIBUTION
DEPTH S 21 7 >3 Z £ | O UNCONFINED + FIELD VANE ¥ )
El= Z || @ je ouicKTRIANAL x LABVANE | WATER CONTENT (%)
o m 20 40 €0 8 100 20 40 EO wim? [GR 3A S CL
0O pear A
bAoA
Very Loose ==
p—AA
p_Ag
pA A
A g
N
b A
A
A
Al
bl q
s8 | 2 o
hA A
bAA
LJ'..{\.
14 Sandy SILT, some organics 11
Very Loose
Brown 2 58 1 a
Wet
3{851{ 0 h¢
341 SAND and SILT, fine grained
Very Loose to Loose 4| ss 1 o
Brown
Wei
5| 88 5 o
¢ 40 57 3
8 | 88 3 g
6.7 END OF BOREHOLE AT6871m.
BOREROLE OPEN TO 2.74 m AND
WATER LEVEL AT 1.22 m ON
COMPLETION.
BOREHOLE BAGKFILLED W{TH
DRILL CUTTINGS TO SURFACE.
+3 w3, Numbers refer to 15_@5
AN 5 (%) STRAIN AT FAILURE

Sensitivity




15/11/04

ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of
Transportation

—
(10

Cntario TraRRER
RECORD OF BOREHOLE No 12+392.5 R59 10F1 METRIC
G.W.P.  480-93-00 LOCATION Armour Township, ST, 12+2392.5, 0/S R59 QRIGINATED BY DP
HWY 11 BOREHCLE TYPE __Hollow Stem Augers COMPILED BY WM
DATUM _Geodelic DATE 05,12.03 - 05.12.03 CHECKED 8Y MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAM PLES nEz E RESISTANCE PLOT sasTIc NATURAL oup - REMARKS
2] MOISTURE - L
= o |2E| 8 20 40 80 80 100 {7 courewr M| SO &
Ol wlzel 2 ! L L I ! wp w W :Lg GRAIN SIZE
ELEV B 2 E g S 5] 2 |SHEARSTRENGTH kiPa AU S— DISTRIBUTION
DEPTH DESCRIPTION S12) £ 2|28] § |o unconrmep  + RELDVANE y )
E = 2le 0] & e auckTRIAAL x LaBvANE | WATER CONTENT (%)
© 0 206 40 B0 80 100 200 40 60 wim® |er sa 8 oL
80— ropsolL
0.1 Silty SAND, fine grained, frace
organics
Brown
08 Sandy SILT, fine grained, race
arganics
Very Loose 1 ag i o
Brown to Grey
Wet
2881 2 o 0 2074 7
3 88 1 o
4| 85| 1 )
4.6 SAND, fine grained, some siit
;ery Loose to Loose 5 55 3 o 0 8 7
et (SI+CL)
6| sst 7 o
8.7 END OF BOREHOLE AT 6.71 m.
BCREHOLE OPEN TO 0.81 m.
WATER LEVEL IN OPEN BCREHOLE
AT 0.76 m DEFTH UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
20
+3 % 3. Mumbers refer to 15&5

Sensitivity I

(%) STRAIN AT FAILURE



10/03/05

ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of
Transportation

—
10

Ontario
THURABER
RECORD OF BOREHOLE No 12+405 L18.75 10F1 METRIC
GW.P.  480-93-00 LOCATION Armour Township, ST. 124405, O/S L18.75 ORIGINATED BY NIC
HWY 1 BOREHOLE TYPE _ Hollow Slem Augers COMPILED BY WM
DATUM  Geodstic DATE 08.12.03-09.12.03 CHECKED BY oMA o
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES L
BE: - &‘ RESISTANCE PLOT _;‘_r::——_ LasTIc ::":JTE,;LE s s [EE REMARKS
51 . 2|23 E 200 40 & B0 00 [T s M £ GRAIﬁ soe
i W w w
ELEV SESCRIPTION Slely | 2|2 5] 8 [srEAR STRENGTH kPa P t 2 | DeTRIBUTION
DEPTH 12 F | 3|31 £ [o unconrmen  + FELDvANE ¥ )
= 2 20| © |e GUCKTRIAKAL x LaBvaNe | WATERGONTENT (%)
© o 200 40 8 80 100 20 40 80 wim® |er sA s oL
00/ pgar o
A A
[
AA]
0.4 SELT, some sand, with organics,
occasional wood fragments
Very Locse B
Brown
Wet 1 58 2 o
2 35 1
3|88 1 *
3.0 Clayey SILT
Siff
Grey 4| ss| @ o
" Wet
4.1 SAND and $ILT, fine grained
loose
Grey
Wet
5 88 9 ] 0 50 47 3
[a]
5] S8 8
Lol
8.7 END OF BOREHDLE AT 6.71 m.
BOREHOLE OPENTO 2.74 m.
WATER LEVEL IN OPEN BOREHCILE
AT 1.14 m DEPTH UPON
COMPLETION.
BOREHOLE BACKFILLED WITH -
PRILL CUTTINGS TO SURFACE.

+

3

X

3.

Mumbers refer to

Sensitivity

20
15%’5 (%) STRAN AT FAILURE




1511404

ONTMT4 MAGENTAWAN RIVER.GPJ

Mimistry of -
Transportation D B
Ontarip THURBER
RECORD OF BOREHOLE No 12+405 R18.75  10F1 METRIC
GW. P.  480-83-00 LLOCATION Armour Township, ST. 124405, O/S R18.75 _ ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ WM
DATUM _Geodetic DATE 09.12.03 - 09.12.03 CHECKED BY ___MA
DYNAMIC CONE PENETRATICN
SOl PROFILE SAMPLES ?Ij ; RESISTANCE PLOT rreng | RATURAL e . REMARKS
[ MOISTURE -
e i< B 20 40 B0 100 "™ cowrenr M| 5 8 &
o |« ulzgl = I 1 . ! : we w wo{ 5% | cRAnSZE
ELEV BESCRIPTION Ela g 2|ga8| g jSHEARSTRENGTHKPa AU — DISTRIBUTION
DEPTH < % “ = 8 g § O UNCONFINED + FIELD VANE ¥ (%)
% z Z[(EO| @ |e qucKTRIAKAL x LABVANE | WATERCONTENT (%)
® T 20 40 60 80 400 20 40 & w3 ler sa = oL
001 pear i
04 Clayey SILT, trace rooflets
Soft
Brown
1 58 2 o
15 Sandy SILT
Very Loose
Brown 2 58 3
Wet
3 58 4 o
3.0 SAND, fine grained, sarme silt
Very Loose
Brown 4 88 1 o
Wet
5 85 3 g 0 86 14
(BI+GL)
becoming compact, grey
] 35 20 9
8.7 END OF BOREHOLE AT 8.71 m.
BOREHCLE OPEN TC 4.88 m AND
WATER LEVEL AT SURFACE ON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

4

3

X

3.

MNumbers refer to
Sensitivity

20
OS5 STRAIN AT FAILURE



1811/04

ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of [
Transportation D D
Ontaric ey
RECORD OF BOREHOLE No 12+416 CL 10F 1 METRIC
G.W.P.__ 4808-83-00 LOCATION Arnour Township, ST, 12+416, CL ORIGINATED BY _DP
HWY 14 BOREHOLE TYPE _ Hollow Sterm Augers COMPILED BY WM
DATUM Geodetic DATE 02.12.03-02.12.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL
E 0 = % PLASTIC e voue | E REMARKS
E EEAR 20 40 60 B0 00 |MT o M| S & &
81w | S|ZEl 2 [cramsramanims e w w | SE | craNsE
= =
ELEV DESCRIFTION E|g & 2|zg| E a Oy DISTRIBUTION
DEPTH < | 5 > 8 5 <>E S UNCONFINED + FIELD VANE ¥ (%)
E E z2|2C| & |e QUCKTRAXIAL x LABVANE | WATER CONTENT (%)
wr 20 40 60 BO 100 20 40 &0 kNm? ler sA SI CL
00l topsonr s
0.2 Sandy SILT, fine grained, with
organics
Very Loose
Brown to Grey
1 385 + o
2| ss | 1 3
2
3 55 0
2.7 SAND, fine to medium grained, trace ¢
sitt, nccasional gravelly zones
Very Loose to Loose
Gi
Wr;y 4] ss | 1 o 092 B
S+
becoming brown
5 88 4 o}
6 35 16 o
Compact,
6.7 END OF BOREHOLE AT 6.71 m.
BOREHGOLE OPEN TO 3.66 m.
WATER LEVEL IN CPEN BOREROLE
AT 1.22 m DEPTH UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS AND BENTONITE,
20
+ 3 w3, Numbers refer lo 1585

Sensitivity 10

(%) STRAIN AT FAILURE



ONTMT4 MAGENTAWAN RIVER.GPJ 15011104

Ministry of L3
Transportation D D

ontano THURBER
RECORD OF BOREHOLE No 12+417.50L39.8  10F1 METRIC
G.W.P. 480-93-00 LOCATION Armour Township, ST. 12+417.5, 0/5139.8 ORIGINATED BY _NIC _
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY _ WM __
DATUM _Geodstic DATE 05.12.03 - 05.12.03 CHECKED BY  MA
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES é " 4 |RESISTANCE PLOT . s MATRAL o = | REMARKS
E w|22] @ 20 4 e 8 100 | w7} 50 &
Sle LIZE| = e wp W w | 38 [ cramses
ELEV DESCRIPTION Bl | & 712g| B |SHEARSTRENGTH kPa e DISTRIBUTION
DEPTH <=2 % 5|28 = |o vwconFmnED  + FIELDVANE ¥ )
E = 29| @ | QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
o o 20 40 80 8 100 00 40 60 kem? |ar sA s oL

oo DCPT from surface.

6.1 END OF DCPT AT €.1m.

+3 %3 Numbers refer to

20
Sensitivity BES 01) STRAIN AT FAILURE



151 1/04

ONTMT4 MAGENTAWAN RIVER.GP.J

Ministry of !:)'
Transpartation D D

Ontario
THURBERA

RECORD OF BOREHOLE No 12+417.5 R46.6 10F2 METRIC

G.W.P._ 480-93-00 LOCATION Armour Township, ST, 12+417.5, O/S R46.6 ORIGINATED BY DP
HWY ki BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILEDBY _ WM
DATUM _Geodetic DATE 05,12,03 - 05.12.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES B, Y |eSistaCEPOT e e || REMARKS
MOISTURE e
5 o |21 & 20 40 8 8 100 ™M omr M 5O &
218 W | Y1ZE] = ‘ : : ' wp w wo} 28} GRAINSIZE
ELEV DESCRIPTION t ] 2 g g SHEAR STRENGTH kPa 5 DISTRIBUTION
DEPTH (3 = S138] £ [0 unconrmeD  + FIELDVANE ¥ %)
sl = Z g O & [o QUCKTRIAXAL x LABvANE | WATERCONTENT 0
L 20 40 80 8¢ 100 20 4o 80 w3 ler sa 81 cL

0.0 DCPT from surface.

Continued Next Page 20
+ 3 3. Numbers referto 1505
" Sensitivity To (%) STRAIN AT FAILURE



15/11/04

ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of
Transportation

-
[0

Ontario THURBER
RECORD OF BOREHOLE No 12+417.5 R46.6  20F2 METRIC
GW. P, 480-93-00 LOCATION Armour Township, 5T. 12+417.5, 0/S R46.6 ORIGINATED BY DP
HWY _ 11 BOREHOLE TYFE  Dynamic Cone Penelration Test (DGPT) COMPILED BY WM
DATUM Geodelic DATE 05.12.03 - 05.12.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES m W IRESISTANGE PLOT NATURAL REMARKS
o = —:’:1>_‘ﬁ PLSTIC vaue | ”f
= nlzzl| & 20 40 80 8¢ 100 ™7 ma W 53 &
9le wizg2{ > L h ) f w wp w wo| 28| cramsize
ELEV ElE | u Jia51 O |SHEARSTRENGTH kPa
DESCRIPTION b & 21281 E R DISTRIBUTION
DEPTH T[2| & 5138| £ [o unconFNED  + FIELDVANE ¥ )
E = E|l2°]| & [e auickTRMGAL x LABvANE | WATER CONTENT (%)
@ m 20 40 60 8 100 0 40 80 wim? |or sa s oL
. : s
17.6|  END OF DCPT AT 17.6 m.
COME REFUSAL AT 17.6m.
20
+ 3 X 3 . Nurnbers refer to 15¢5

Sensitivity 10

(%) STRAIN AT FAILURE




1841404

ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of A
Transportation B D

Ontario fprp—
RECORD OF BOREHOLE No 12+430 L.18.75 10F1 METRIC
GW.P. 4B0.8300 LOCATION Armour Townshp, ST. 124430, O/S L18.75 QORIGINATED BY NIC
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 05.12.03- 05.12.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES g, 4 |RESISTANCE PLOT ere | MATURRL e | REMARKS
MOISTURE b=
| | < % % 20 40 B0 80 100 Ll CONTENT LMl = Q0 &
SHsl w | 9iZ2E| = T e wp w wo| 0 | cramsie
=212 DESCRIPTION f_- @ & = g = g SHEAR STRENGTH kPa o DISTRIBUTION
DEFTH <12 = Z|2&] £ |0 UNCONFINED  + FIELDVANE . " %)
E z Z2|2O] L fe QUCKTRIAXIAL X LABVANE | WATERCONTENT (%)
< i 2 40 &0 80 100 20 40 60 o> ler sa sl oL
0.8 PEAT %
Very Loose Ny
Wet Y
boAA]
b AA
b A
A
pAAY
=)
Ay
A 28!
] 1 ss |
A A
AN
h_A_A]
AN
AlA]
A
o A_A
|
ﬁ 654
2 58 1
LoA_AS
LA_AS
LA_AS
r—
220 SAND, fine grained, trace sit SRS
Very Loocse .
Brown o3| ss| o3 o 08 2
Wet o (51Ct)
Q
“la4aiss| 4
34 Clayey SILT, some sand o 0 18 48 34
Soft
Brown
Wit
5| 85 3
58 SAND, trace siit
Very Loose
Brown
Wet
6 | 85 2 g
6.7 END OF BOREHOLE AT 6.71 m.
BOREHOLE ORPEN TG 2.29 m.
WATER LEVEL IN OPEN BOREHOLE
AT 0.91 m DEPTH UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

3 3. Mumbers refer to 2
P sensitvity 15%5’ (%) STRAIN AT FAILURE



15111/04

ONTMT4 MAGENTAWAN RIVER.GP.)

Ministry of
Transportalion

—
A0

Ontaric THUGBER
RECORD OF BOREHOI.E No 12+441 CL. 10F 1 METRIC
G.W.P,_ 480-83-00 LOCATION Armour Township, ST, 12+441, CL. ORIGINATED BY DP
HwWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test ({DCPT) COMPILED BY __ WM
DATUM _Gendetic DATE 02.42,03 - 02,12,03 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, w |BERAME LONe FE . | remares
) 4 iﬂ PLASTIE e bW
e o |28 8 20 40 60 80 100 "M Cowmnr M7 5 @ &
Gl wlE2| z | ! 1 1 wp w w i = UgJ GRAIN SIZE
ELEV t g W 3 % a Q  |SHEAR STRENGTH kPa S — DISTRIBUTION
DEPTH DESCRIPTION g1z F|E SZ| T lo unconrneD  + RELDVANE . . %)
El= 2|ES| @ fe auckTRIAXAL x LABVANE | WATER CONTENT (%)
© o 20 406 80 80 100 20 40 50 ko3 lor sa st oL
o DCPT from surface.
6.1 END OF CONE TEST AT 6.1m.
+3 3. MNumbers refer to

Sensitivity

20
‘5%’5 (%) STRAIN AT FAILURE




09/03/05

ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of
Transportation

)
A

Qnlarig THURSBER
RECORD OF BOREHOLE No 12+442.5 1.38.8 10F 1 METRIC
W.P. 480-93-00 LOCATION Armnour Township, ST, 12+442.5 (JS L38.8 ) ORIGINATED BY NIC
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _ wm
DATUM  Geodetic DATE 05.12.03 - 05.12.03 CHECKED BY MA
DYNAMIC CONE PENETRATION .
SOIL PROFILE SAMPLES 1]
B, 2 [ESANEROT == pase MU gl b | REMARKS
- o |=Z| 8 20 40 60 8 100 "™ comrme M| 3 O &
Ole @zl 2 1 1 : L e w w | 52 | cramsie
Ly [l Lé:J = 25| 2 |[SHEAR STRENGTH kPa o—————4 DISTRIBUTION
DEPTH DESCRIPTION sl 2] 2[32] & |o unconrmen  + FELDVANE . v %)
H 21O O [e QUCKTRIAGAL x LABVANE | WATERCONTENT (%)
@ i 200 40 B0 B0 100 40 B0 kwm?2 SR sA 81 CL
00— TOPSOIL Ty ]
01 Sitty SAND to Sandy SILT, fine
grained, with organics
Loose to Very Loocse
Brown
Wet
11851 8 a
2|85t o b
2.2 SAND, fine to medium grained, trace
gravel, trace silt
Compact to Loose 3 55 12 a 5 &7 s
Grey
Wet (SI+CL)
4 85 4 o 1 95 3
(SI+CL)
51 83 | 4
81 58 4 e
87 END OF BOREHOLE AT 6.71m.
BOREHCLE CPEN TO 3.05m.
WATER LEVEL IN OPEN BOREHOLE
AT 1.22m DEPTH UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
43 % 3, Numbers refer to 15?;_5

Sensitivity 10

(%) STRAIN AT FAILURE



15/11/04

ONTMT4 MAGENTAWAN RIVERGPJ

Ministry of E]
Transpoeriation D D
Ortario HURAER
RECORD OF BOREHOLE No 12+455 L18.75  10F1 METRIC
(G.W.P,__480-93-00 LOCATION Artnour Township, ST. 12+485, O/S L1875 ORIGINATED BY D
HwWY B BOREHCLE TYPE  Hollow Stem Augers COMPILED BY _ wM
DATUM Geodetic DATE 02.12.03 - 02.12.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y [RESISTANCE PLOT aame MU o | | REMARKS
o OISTURE. -
= @0 < Z 8 20 40 80 B0 100 LI .ZO‘NTEMT il = 0 &
S| e ul 21 2 1 i L 1 ‘ we w wol 98 | crANSIZE
ELEV ?: oW F188 g SHEAR STRENGTH kPa G DISTRIBUTION
DEFTH DESCRIPTION [z £ | 2 SZ| % |o UNCONFINED  + FIELDVANE y %)
El= 22O @ e quickTrRiAXAL x LABVANE | WATER CONTENT (%)
© i 2 40 80 B0 100 20 40 60 wim? |er sa s cL
8.0 TOPSOIL
0.1 Siity SAND, fine grained, some
organics
Brawn
0.6 SAND, fine grained, trace gravel,
trace sikt
Very Loose to Compact 1 35 2 <
Brown to Grey
Wet
2 85 2 o]
3 85 <] o 2 B8 8
trace organics from 26 mto 3.0 m (SI+CL)
4] 85 | 13 o
5 55 8 [s}
] 58 7 o]
6.7 END OF BOREHOLE AT 6.71 m.
BOREHOLE OPEN TO 213 m.
WATER LEVEL IN OPEN BOREHOLE
AT 0.91 m DEPTH UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS AND BENTONITE.
1+ 8 43, Numbers referto

Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE



1601104

ONTMT4 MAGENTAWAN RIVER.GPJ

#ﬁnistw gf o ﬁjj
fansportaton
Onlario uRBER
RECORD OF BOREHOLE No 12+467.5 CL 10F 1 METRIC
G W.P,_ 2480-93-00 LOCATION Armour Township, ST. 12+467.5 CL ORIGINATER BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers, Dynamic Cone Penetration Test {DCPT) COMPILED BY W
DATUM  Geodetic DATE 02.12.03-02.12.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ® 4 |RESISTANCE PLOT e MATRAL £ | REMARKS
S ¥ w ISTURE [
. ol=2| 8 6 40 80 80 100 |™M  tewer | 53 &
c = ul 22| = L i i 1 I wp w w |5k GRAIN SIZE
ELEV DESCRIFTION Sle| £ | 22| B [SHEARSIRENGTHKPa —_————— DISTRIBUTION
DEFTH z|= 5]3 53| < |© UNCONFINED  + FIELDVANE . ¥ %)
El= 212 0| @ e quickTrRAxaL x LABVANE | WATER CONTENT (%]
o o 20 40 82 80 100 20 4 & wm? 1ok sa s oL
00] _pear ]
0.2 Sitty SAND, fina grained, some
crganics
Brown
1188 | 1 o
1.5 Clayey SILT, trace sand
Firme 2| 85| 6 o a1 78 20
Brown to Grey
Wet
22 SAND, fine to medium grained, trace
silt, trace gravel A
Loose to Cormpact s ss e ¢
Brown :
Wet
44 85| 10 o
45 END OF SOR SAMPLING AT 4.57 m.
DCPT from 457 m.
7.8 END OF DCPTAT7 62 m.
BOREHCLE OPEN TO 2.59 m.
WATER LEVEL iN GPEN BOREHOLE
AT 0.61 m DEPTH UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS AND BENTONITE.
3 3.  Numbers refer to Y
TR “‘%’5 (%) STRAIN AT FAILURE

Sensitivity



15M11/04

ONTMT4 MAGENTAWAN RIVER.GPJ

Ministry of
Transportation

—
[0

Ontario vyt
RECORD OF BOREHOLE No 12+467.5 L35 10F1 METRIC
G.W.P. 480-93-00 LLOCATION Armmour Township, ST. 12+467.5, O/S L35 ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM  Geodetic DATE 02,42.03-82.12.03 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL FEMARKS
I I ‘?———__ PLASTIC Lioun =
= 8] LiMIT MOISTHRE mart B E &
= w|z25]| & 200 40 80 80 o0 CONTENT z O
Sig e Lt 1 W w wi | 28 | oRamsizE
ELEV o % w ; CZJ & Q  1SHEAR STRENGTH kPa A" S —— BISTRIBUTION
DESCRIPTION = EE 21 E
DEPTH < |35 > 8 5 Z O UNCONFINED “+ FIELD VANE . ¥ (%)
£z z 2| @ | QuckiRAKAL x Lavang | WATERCONTENT ()
u 20 40 80 BO 100 20 40 80 Nm 3 |Gr SA S CL

0.0 DCPT from surface.

6.1 END OF DCPT AT 8.1 m.

+3 w3, Numbersreferio
' Sensitivity

20
B85 (o) STRAIN AT FAILURE




ONTMT4 MAGENTAWAN RIVER.GPJ 09/03/05

Ministry of
Transportation

Qritario

-
L0

THURBER

WP, 480-93-00

HWY 11

DATUM _Geodetic

BOREHOLE TYPE
DATE

RECORD OF BOREHOLE No 12+478 L20.5

LOCATION

Armaour Township, ST, 124478, O/5120.5

10F 1

METRIiC

ORIGINATED BY _DP

Holiow Stem Augers

COMPILED BY _ Wi

02.12.03 - 02.12.03

CHECKED BY _ MA

SO PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRAT PLOT

NUMBER

:

"N" VALUES

99 topson

0.2 Silty S8AND, fine grained, trace
organics

Brown

0.6 SAND, fine grained, trace gravel,
frace silt, occasional organics
Loose to Very Loose

Brown to Grey

Wet

]

85

358

53

58

S8

GROUND WATER

CONDITIONS

i
‘
| ELEVATION SCALE

DYNAMIC CONE PENETRATION

RESISTANCE PLOT c‘_::‘_

20 40 6¢ 80

L 1 f I

100
1

SHEAR STRENGTH kPa

O UNCONFINED + FIELD VANE

& QUICK TRIAXIAL X LABVANE
20 40 50 80 1?0

PLASTIC
LMt

20

HATURAL
MOISTURE
CONTENT

e

WATER CONTENT (%)

40

REMARKS

&
GRAIN SIZE
DISTRIBUTION
H (%)

Liouin
LiMiT

UNIT
WEIGHT

WL

60 km® [GR 8A 81 CL

124

6 87 7
{S1+CL)

8.7 END OF BOREHCLE AT 6.71m.

BOREHOLE OPEN TO1.83m.

AT 0.81m DEPTH UPON
COMPLETICN.

with a 1.52m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH
(m)

0.42

0.44

19.01 05
28.02.05

WATER LEVEL IN OPEN BOREHGLE

Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe

+

3

e

Nurnbers refer to
Sensilivily

20
LS (5) STRAN AT FAILURE



THURBGSD MAGENTAWAN RIVER.GPJ 08/03/05

Hwy 11 Four Laning

FIGURE 1
GRAIN SIZE DISTRIBUTION

100

90

80

70

60

50

40

PERCENT FINER THAN

30

20

10

Sandy SILT to Silty SAND

Size of openings, inches L85, Sieve size, meshesfinch

5 Ay 3 Yo 1 Yy ‘I;-j&- 3 e B10 16 30 40 5080 100 200
= e
[ "S‘--\e__ ™ [
’v T ;
0 \
\
X
ﬁi A
I {[ ey
100 10 1 0.4 0.0t 0.001 0.0001
GRAIN SIZE, mm
COBRBLE COARSE FINE COARSE I MEDHUM i FINE SILT and CLAY
8IZE GRAVEL SAND FINE GRAINED

SYMBOL BH DEPTH (m) ELEV. {m)
e 12+317.5 CL 4.88
12+340.5 CL 2.59

by

A 12+3551L18.75 3.35
* 12+355 R18.75 2.59
® 12+364 CL 2.59
& 12+364 CL 4.88

Date  March 2005 . D D Prepd ... WM .
480-93-00 Chkd MA

THURBER




THURBGSD MAGENTAWAN RIVER.GPJ 08/03/05

Hwy 11 Four Laning

FIGURE I2
GRAIN SIZE DISTRIBUTION
Sandy SILT to Silty SAND
Size of openings, inches U.5.5. Sieve size, meshes/inch
& 4ty 3 e 17 Fr *P'i’a' 3 4 810 18 30 40 5080 100 200
100 T T T Y L
i [,
j b4
a0 Ei_
) )
80 \\
70
)
§ 60 | \"
I
T 50
-
=
: LA
g \
|
[
30
20 u,\% 5
M|
10 > X g
0 L e
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| CoARsE | FNE COARSE | MEDIUM| NS SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
» 12+380 R18.75 2.59
X 12+380 R18.75 4.88
A 12+392.51.42.5 5.03
F 12+392.5 R59 1.83
© 12+405 L18.75 4.88
Date .March.2005 D D Prepd ... WM
Project . 480-93:-00 Chkd MA

THURBER




THURBGSD MAGENTAWAN RIVER.GPJ 09/03/05

Hwy 11 Four Laning

FIGURE I3
GRAIN SIZE DISTRIBUTION
SAND
Size of openings, inches 1.8.5, Sieve size, meshesfinch
& 4:(,~ 3 s i 374- 1/?«3{5- 3 o4 810 16 30 40 5080 H00 200
STy
3
a0 i
X x
80 \
N
Sl
70
2 I\
£ e I R N
: \
Ll
=
i 50
— )
=
: \ 4
, 40 \
[H]
o
30
20
10
o 1
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
CORBLE COARSE FINE COARSE | MEDIUMI FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
L 12+328 R24 2.59
4 12+328 R24 4.88
A 12+355 R18.75 514
* 12+380 L18.75 3.35
© 12+392.5 R59 4.88
ke 12+405 R18.75 4.88
Date . March 2005 D D Prep'd ... WM
Project . 480-93-00 Crikd MA

THURBER




THURBGSD MAGENTAWAN RIVER.GPJ 09/03/05

Hwy 11 Four Laning

FIGURE 14
GRAIN SIZE DISTRIBUTION
SAND
Size of openings, inches 1.5.8, Sieve size, meshesingh
i Al 3 Mg 1" 3y e 3 4 818 18 30 40 5080 100 200
L ] 1 L L * L - L L L
400 [ %&%\ﬁk\%
<] l‘ :ﬁ\\!\
M
80 \E g\ Jj
70 ‘ \t‘
: !
= 60
o
i
i !
i 50
E m E”\
=
: S
b 40 '\\
it
o
30 sb
) \\
10 m
{
0
100 10 1 0.9 0.01 0.001 0.0001
GRAIN SIZE, mm
CORBLE| COARSE FINE COARSE LMEDEUMj FINE SILT and CLAY
8IZE GRAVEL SAND FINE GRAINED
SYMBOL - BH DEPTH (m) ELEV. {m)
® 12+416 CL 3.35
X 12+430 L18.75 2.59
A 12+442.5L38.8 2.74
* 12+442.5138.8 3.35
© 12+455 L18.75 2.59
Lol 124478 L20.5 3.35
Date . March 2005 . . . D D Prepd ... WM.
Project . 480-93-00 Chkd. ... MA .

THLURBER




THURBGSD MAGENTAWAN RIVER.GPJ 08/03/05

Hwy 11 Four Laning

FIGURE 15
GRAIN SIZE DISTRIBUTION
Silty CLAY to Clayey SILT
Size of openings, inches U.5.S. Sieve size, meshesinch
6 dly 3 1:/2‘ v Iy 1@-313- 3 4 810 15 30 40 5080 100 200
100 T g =5V NI
?\it
]
0 e
s i
80
70 h- m
z !
£ 50
4
]
Z 5 o
- )\
@ a0 :
: | 3
. \
30 m
20 \A ~A
10
: | |
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE I MEDIUMI FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. {m)
12+342.5142.5 4.88
12+430 L18.75 3.51
12+467.5 CL 1.83
pate March 2005 D D Prepd ..... WM.
Project .480-93-00 Chkd MA

THURBER




THURBALT MAGENTAWAN RIVERGPJ 08/03/05

Hwy 11 Four Laning

ATTERBERG LIMITS TEST RESULTS

FIGURE 16

PLASTICITY INDEX

Date

Project

60
CH
50
40 //
&
CI o \>\;
30 g
CL

20 //
40 ® 4 /

CL

CL-mML / MI-Ol MH-OH

ML oL

Q
0 10 30 40 50 50 70 80
LiQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
12+342.5 425 4.88
March 2005 D D Prep'd ... WM
.480-93-00 Chkd, ... .. MA .
THURBER




e

342.51.42.5

12+367.5L4%

€

5+392:5142.5
7+417.5039.8

2+442.50.38.8

qy’faL:% 35

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

HWY 71

CONT No
WP No 480-93-00

HIGHWAY 11 MAINLINE
ARMOUR TOWNSHIP

STATION 124280 TO 12+450
MEDIAN CENTRELINE
BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

Marshall

Mackiin

Monaghan
CONSLTING ENGINEERS » SURVEYDRS » PLAMNERS
£ 1

DD THURBER ENGINEERING LTD.

THURBER
OFFSET FROM
NO STATION MEDIAN CL
12+ 367.5 R52 124+367.5 R532
12+380 L18.75 12+380 1.18.75
124 380 R18.75 124380 R1B.75
124-392.5 CL 124392.5 cL
ﬂ 12+392.5 1425 12+£392.5 L42.5
o 12+392.5 RS9 1243925 R59
— 12+4035 L18.75 124405 L18.75
® 12+405 R18.75 124405 RIB.75
mtpg:g@*‘\\\ 124436 CL 12+416 CtL
_': N 12+417.5 L3I9.B 12+4417.5 L39.8
o T 1244172.5 R46.6 12+417.5 R46.5
_____ T‘« 12+430 L18.75 124430 L18.75
) e - 12+441 CL 12+441 cL i
12+442.5 L38.8 12+442.5 L332.8 r DISTRICT OF
12+455 L18.75 12+455 Li8.75 PARRY SOUND
"""" 12+467.5 CL 12+ 467.5 CL GECG TWP ARMOUR
12+467.5 L3S 12+467.5 L35 /
12+478 £20.5 12+478 1.20.5 KEYP AN
[+} gr_n Tk
: LEGEND
"‘ Bore Hote
Q} Dynomic Cone Penetration Test (cone)
o A or Probe Hole
" E NO ELEVATION | NORTH EAST -Q- Bore Hole & Cone
396N -1 294.8 5048586.1 316363.9 N Blows/0.3m (Std pen Test, 475J/blow)
PLA S9EN-2 | 2345 S048604.0 | 316350.3 CONE  |Blows/0.3m (60° Cone, 475J/blow)
5 0 10 20m 39651 294.3 5048585.9 Jen7.2 .
B 3965-2 | 2945 5048602.7 | 316306.1 PH Pressure, Hydroulic
400-1 294.8 5048595.4 J16392.9 X WL in Piezometer at Time of
4002 294.8 §.0 Investigation {Date)
‘12+317.5CL .._12+340.5CL _‘12+364C§_ @12+392.5CL ‘12+416CL @12+441CL @12+457.5CL Heod Artesian Water
Piezometer
z WL in Open Borehole Upon Completion
EXISTING GROUND PROPOSED HWY 11 MEDIAN GRADE of Drilling
/ SURFACE 90% Rock Quality Designation {RQD)
- 7 PEAT 300 A/R Auger Refusal
TOPSOIL TOPSOIL CONE ILTY SAND c/R Cone Refusal
— = CORE GFFSET FROM
2G5 _ N 100 N m(‘)f Very Loose 295 N STATION MEDIAN CL
: T |- A 12+292.5 R35 1242925 R35
- : ol d CLAYEY SILY : .
SILTY SAND to 4» _HM HA LS Firm 12+4317.5 CL 12+317.5 cL
SANDY SILT - : > SN 280 12+4317.5 (426 12+317.5 L4256
Very Loose to Log __g__ 124328 R24 12+378 R24
SANDY SILT SAND 12+340.5 CL 12+ 3405 CL
Loose to Compact 12+342.5 L42.5 12+342.5 L42.5
285 Very Loose PACT s 12+355 L18.75 124555 L18.75
SAND 12+ 355 R18.75 124355 R18.75
;’er{: L°°Se' 124364 CL 12+364 oL
280 L I G Lompac I 12+367.5 L44 124367.5 L44
124300 12+400 12+500 20 243675 L —~NOT2E—
The boundoriele strata have been
PROF“_E (E_ HWY 1 1 MED'AN estoblished only at Bore Hole locations. Between
Bore Holes the boundaries are assurmed from
LI 0 20m  HOR geclogical evidence.
b re— ]
2.5 4] 5 10m  VERT
4
=]
w
2 [N, 05| MA | TE5TED AS DRAFT FOR REVIEW
DRAWING NOT 70 BE SCALED & ["HATE [ BY DESCRIPTION
N 300 mm ON ORIGINAL DRAWING . |DOESIGN MA__[CHK AEG |CDDE CHBUC fLOAD JoATE Jan, 2005
) " |DRAWN HS _|CHKMA _[STTE [STRUCT JEEHEME iOWG 5 1




. L ] o T
o 2 ; METRIC  |ho0 .,
n = e ai o : C
o o " TN o C MENSIONS. AR CONT No
<t - D [ON E IN METRES
) w3 . o | C — —
o a ~ o ] _ AND /OR MILLIME TRES WP No 480-95-00
i + T e - o~
9 o~ < < O N UNLESS QTHERWISE SHOWN HIGHWAY 11 MAINLINE SHEET
i p ' - & T i ARMOUR TOWNSHIP
e N P A STATION 12+28C TO 12+480
,,,,,,,,,,, S B SBL CENTREUNE AND TOE
B BOREHOLE LOCATIONS AND SOIL STRATA
e
<+, Marshall
~ Mackiin
4 Monaghan
" N e 2 NO STATION O;E:S[)E;NF%?M COMEULTING ENGINEERS » SURVETORS » PLANNERS
e et e I 124367.5 R52 12+367.5 R52 1\
"N 12+380 L18.75 124380 118.75
- 12+380 RI1B.75 12+380 R1B.75 DD THURBER ENGINEERING LTD.
I
< ¥ 12+392.5 CL 1243925 cL o=t
3 + 12+392.5 L42.5 12+392.5 L42.5
e ™ 124392.5 RS9 12+392.5 RS9
0 e _ 124405 [18.75 124405 L18.75
; E 2 - 12+405 RI1B.75 121405 R1B.75
@ b= wY 11 MEDIAN 124416 CL 12+416 CL
2 e A 12+417.5 L39.8 124417.5 139.8
et O 12+417.5 R46.6 124417.5 R46.6
> AR > 12+430 L18.75 124430 LiB.75
- =~ T . 124441 CL 12+441 oL
‘‘‘‘‘‘ AT _’_i H_WLJL—NB-L —_— 12+442.5 L38.8 12+4425 1.38.8
e — 12+455 (18.75 12+455 118.75
PPN — o 12+467.5 CL 12+467.5 CL
———— T g - -—‘_—’/—"’/ 12+467.5 L35 154467.5 135
L R 12+478 1205 12+478 120.5
_’_‘_-__u____x———- - 3 =3
A : S — K o [ | i
i ............ / § DISIRICT OF
""" - PARRY SOUND
...... GEOG TWP ARMOUR
KEYPLAN __
ELEVATION | NORTH EAST ! = )
""""" 396N-1 3648 S04B586.1 | 316363.0 LEGEND
. . . 336N-2 | 2945 504B604.6 | 316350.3 ry .
PLAN 39651 294.3 504B585.9 | 316317.2 ore Hele
s o 10 20m 3965—2 294.5 5048602.7 316306.1 &+ Dynamic Cone Penetration Test (cone)
o rr— 400-1 294.8 50485354 | 316392.9 or Probe Hole
- 3965-2 400-2 294.8 5048623.9 318356.0 Bore Hole & Cone
3965-1q @ 124 355L18.75 12+405L18.75 12+455L18.75 @
* 12+380L18.75 12+430L18 75‘ 12+478L20.5 N Blows/0.3m {Std pen Test, 4754/blow)
* ) & ' L 3 : CONE | Blaws/0.3m {60° Cone, 475J/blow)
300 - )
PH Pressure, Hydraulic
EXISTING| GROUND CLAYEY SILT ST \PROPOSED| HWY 11 SBL GRADE e .
SURFAQE v T x WL in Piezometer of Time of
265 1§GONE P ‘NCO?EG N ery Loose \\ Jan-19‘705 N Investigation (Date)
TT e 1 i 11 ‘[ TH kve Heagd Artesion Water
SSILATP}’ o ELT}J i - i I Jl I Vet’SyA?.Eose g Piezometer
250 ery Loose 1 aﬂ ~A] [10 ANUK_IJ_L k-2 WL in Open Borehole Upon Completion
to Loose 1! *g'yoé'r?s‘): Ca cé‘?ﬁsgcfo""' of Driling
285 \ Pa 12400 . 90% Rock Quality Designation {RQD)
\ PROF”_E (l:_ HWY 1 1 SBL 20Tt To Sttt 12+500 A/R Auger Refusel
5 0 10 20m  HOR C/R Cone Refuscl
280—— 12_{_35.0_:_7___'_—__"___‘ 280 25 o 5 10m  VERT HO STATION OLF'ESDEI'INF%?M
(refer to Moramt®d | orehole} 124292.5 R35 174292.5 R35
cier to hecord of borehole $12+342.5L42.5 ‘12+392.5L42.5 12+442.5L.38.8 12+317.5 CL 12+4317.3 CL
12+317.5L42.6 12+ 367.5L44 12441 7.5L39.§ 12+467.5L35 124317.5 L42.6 12+317.5 L42.6
{BSANDY SiLT CLAYEY SILT @ Q} 124328 R24 12+328 R24
o SAND ery S5 PEAT SILTY SAND TO |SANDY SILTEXISTlNG GROUND 12+340.5 CL 12+340.5 CL
Very Loose CONE URFA 124 342.5 L42.5 12+342.5 L42.5
285 ron Y \ NCDI\:Em CORE / CONE N ‘Very Loose 100 _Z_h__ﬂw---—c—g—*——m"—"‘ 12+355 118.75 124355 L18.75
N T T - s ~ - 2 P 12+ 355 RIB.75 124355 R1B.75
I l i l 124 364 CL 12+ 364 CL
‘,‘ N I i [ L] ? - " o 12+367.5 L44 12+367.5 L44
20 vl wyisii i ? i X 1 Cr r 0N —NOTE—
A LA TN The boundories between soil strato hove been
SILTY CLAY) SANDY SILT SAND established only gt Bore Hole locotions. Between
285 Very--Soft z g v 3 ——+toose-toCempact————— 285 B:;‘laol-;gluelse‘t{ii\:e:cc;undcnes ore ossumed from
SAND / N ery Loose [+ g .
| Very Loose 124400
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DRAWING NOT TO 8E SCALED « [TDATE | 67 DESCRIPTION
25 0 5 W VERT ) 100 mm ON ORIGINAL DRAWING , [DESIGN MA__|CHKALG JCODE CHBOC  JLOAD [DATE JaN, 2005
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3. © o HWY 11
R @ 2 : METRIC
S a st = DIMENSIONS ARE IN METRES CONT No
@ n ul - —
L o~ G A AND/OR MILLIMETRES WP No 480-93-00
& \ i 3 B N UNLESS QTHERWISE SHOWN rSTT————— SHEET
. o~ L ARMOUR TOWNSHIP
Lo oy STATION 12+280 TO 124480
,,,,,,,, T 3 NBL CENTRELINE AND TOE
SOREHOLE LOCATIONS AND SOIL STRATA
Marshall
Mackilin
1) Monaghan
r\' CONSULTING EMGINEERS » SURVEYCRS ¢ PLANNERS
[v9)
= L1
& DD THURBER ENGINEERING LTD.
R }
< 2O THURBER
o~ s
= e e OFFSET FROM
\l- 0 | _ NO STATION MEDIAN b
e i 1243675 R52 12+367.5 RS2
= o o 124380 L18.75 12+ 380 L18.75
X — 12+380 R18.75 12+ 380 R18.75
o 1243925 CL 1243925 cL
T < : 12+392.5 L42.5 12+392.5 L42.5
o hS e =] _12+392.5 R59 12+392.5 RS9
Pt ¢ HWY 11 NBL __—— - — 7 = [33v405 L18.75 124405 L18.75
o — ———— T | 124405 R1875 12+405 R18.75
o  ——FT 7] 124416 CL 124416 cL
- < 5 e — T e[ 1244175 1L39.8 12+417.5 L30.8
AN~ == 124417.5 R46 6 12+417.5 R46.6
. ﬁﬁ’—f*”// 12+430 [18.75 124430 L18.75
“ T 12+441 CI, 12+ 441 cL R T L
+ 12+442.5 L38.8 12+442.5 L38.8 DISTRICT OF
[ I S 124455 L18.75 12+455 L18.75 PARRY SOQUND
12+467.5 CL 12+467.5 CL GEOG TWP ARMOUR
12+467.5 L35 12+467.5 L35 L
12+478 L20.5 124478 L20.5 KEYPLAN
- . | : 1 S0 Tkm
Pl:“ AN I Y L o LEGEND
5 0 10 20m ‘_‘i 2+380R18.75 ‘ Bore Hole
Dynamic Cone Penetration Test (cone)
396N—1$ 396N—2‘ ‘12+328R24 ‘12+355R18.75 12+405R18.75 @ o: Pro:ae Hole
PROPOSED HWY 11 NBL GRADE ELEVATION | NORTH EAST 0, Bore Hole & Cone
396N -1 294.8 5048586.1 316363.9 N Blows/0.3m (Std pen Test, 475J/biow)
300 : 106 306N—2 | 294.5 5048604.0 316350.3 .
CONE Bl 0.3 60" Cone, 475J/blow
EXISTING [ GROUND PEAT gf&Ll:irD‘T(OSILT 39651 | 294.3 504B585.9 | 316317.2 ows/0-3m (80" /blow)
SURFACE JAN—19—05 Toose fo L CLAYEY SILT 3965-2 | 2945 5048602.7 | 316306.1 PH Pressure, Hydraulic
295 : - o N N-oose 1o LO9N§, /_Soft 295 400-1 294.8 5048595.4 | 316392.9 z WL in Piezometer at Time of
[ A7 BT g ] T - 400--2 294.8 5048623.9 316336.0 Investigation (Date)
\/ % Ver?AEODOSe 5 i S — j5alK c Head Artesion Woter
290 B :_V_Cc:r;‘pcc*m : 3 gt v |__ SA!‘:D = 290 Piezometer
| Y€1y -LOoOSe 10 ompclcf L WL in QOpen Borehole Upon Completion
285— 12;300 | . 285 of Srilling
PROFILE ¢~_ HWY 11 NBL 12+400 50% Rock Quality Designation (RQD)
5 0 1 20m  HOR A/R Auger Refusal
280 - 280 25" o 5 10m  VERT c/R Cane Refusal
e SILT,SOME_SaND NO stamion | OFFSET FROM
Tt o
275-Certinved]—frefer—to nm“? of—borehote}——279 12+292.5 R35 1242925 R35
‘4(}0—-2 12+367.5R52$ ¢12+392.5R59 6}12+417.5R46.6 12+317.5 CL 12+317.5 CcL
400—1 12+292 5R35 SILT 12+317.5 L42.6 1243175 L42.6
EXISTING GROUND SURFACE =IY_SAND) TO SANDY SiLV 124328 Rad 123328 k24
,CONE N CONE A CONE /Ve"Y Loose cone 12+340.5 CL 1943405 Tl
~29% = . 100 - 100 295 12+342.5 142.5 1243425 142.5
SILTY SAND 70| ~nrfs |- ‘ - AN SILTY SAND TO 124355 L18.75 12+355 L18.75
SANDY SILTp .1 “_SANDY SILT : 124355 R18.75 12+355 R1B.75
290 Ver 58 194 \ | Very Loose i : 290 12+364 CL 124364 cL
1 1: ! T2+367.6 144 12+367.5 EAd
SAND 1= SAND F _ — NOTE—
285 Very Loose 36 Very._Loose | 285 The boundories between s¢il strata have been
to Compac L A established only ot Bore Hole locations. Between
3 Bore Holes the boundaries are assumed from
4 —] gealogical evidence.
280 - C/R._..l PROFILE TO_E OF HWY
7 1 280
113 2+ 300 5 9 10 20m HOR
; 25 9 ) Vom  VERT ] g
C/R a
o {aan, 05 WA 1ISSUED AS DRAFT FOR REVIEW
L PO DRAWING NOT TO BE SCALED & I HRTE | BY DESCRITION
wed T Treafer . 100 mm ON ORIGINAL GRAWING . |DFSIGN WA [CHK AEG |CODE CHBOG L0AD [DATE JAN, 2005
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Highway 11: Highway 518 West to Highway 520
High Fills, Deep Cuts and Swamp Crossings

Appendix J

Platts Acecess Road, Station 10+300 to 10+400

—
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THURBER



ONTMT4 2318.GPJ 18/02/05

_I‘lx_flinisiry gf " 5?]
ransportatian

Ontario
THURAER

RECORD OF BOREHOLE No PLT 10+300 CL. 1 0F1 METRIC

W.P. 480-53-00 LOCATION Platts Access, ST. 10+300, CL ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 23.11.04 -23.41.04 CHECKED BY MA
DYNAMIC CONE PENE TRATION
SOIL. PROFILE SAMPLES i 4 [RESISTANCEPLOT — e MW g1 | REMARKS
MOISTURE [
5. o |5 2 20 40 & 8 100 | o M| 50 &
% w | 3lak| & [sHEARSTRENGTH kP e v w| 2 g | SRANSEE
ELEY DESCRIPTION -2 & 2lz2| & a prm————————— DISTRIBUTION
DEPTH || £ > 8% % | UNCONFINED + FIELD VANE y %)
E z 2 20| L | QUEKTRIAXAL x LABVANE | WATER CONTENT (%)
© i 20 40 80 BO 100 20 40 60 wWim3 |Gr sA 51 CL
94 topson =
0.z Silty CLAY, trace sand
Hard
Brown
1 S5 53 g
2| 85 | 30 Fo— 0 3 51 46
2.2 SILT, some clay, trace sand
St
Erown 38| o
30 SILT, some sand, trace clay, trace
gravel b
Loose tp 4] S8 9 o 113 82 4
Brown :
Wet
4.4 SAND, some sill, some gravet, with e
cobbles =4
Dense
Brown °.,p:
wet o] 5| 85 | o
4

T <

5.2 END OF BOREHOLE AT 5.18 m.
BOREHOLE BACKFILLED WITH
BENTONITE GROUT UPON
COMPLETICN,

20
8 8. Numbers refer fo
T sensiy 1S®S (o) STRAIN AT FAILURE



ONTMT4 2316.GPJ 18/02/05

Ministry of
W Transportation

-
[0

Ontario THURBER
RECORD OF BOREHOLE No PLT 10+312.5L18 10F1 METRIC
WP, 4806-93-00 LOCATION Platts Access, ST, 10+312.5, O/S 18L ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE __ Dynamic Cone Penefration Test {DCPT) COMPILED BY Wi
CATUM _Geodatic DATE 23.11.04-23.11.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W {RESISTANCE PLOT NATURAL - REMARKS
‘LLJ @ 5 PLASTIG e Liawe -z %
= wnl|zE] @ 20 40 80 80 100 b GONTENT Tl =z 0
9 & % =z E = 1 L 1 5 L wp W wi o ‘-g“ GRAIN 5I1Z2E
ELEV BESCRIPTION E; @ g " g g SHEAR STRENGTH kPa . DISTRIBUTION
DEFTH (2| £ 5|28} < ]o UNCONFINED + FIELD VANE ¥ (%)
% z 2[xO} O |e cuckTRIAXIAL x LABVANE | WATER CONTENT (%)
@ i 20 40 60 80 100 20 40 60 wm? ler sa s cL
0.0 DCPT from surface.
'-.._‘_._-
3.2 END OF DCPT AT 3.23 m.
CONE REFUSAL AT 3.2 m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLE PLUG.
+3 3. Numbers refer to

Sensitivity

20
‘5%5 {%) STRAIN AT FAILURE




18/02/05

ONTMT4 2316.GPJ

Ministry of
Transportation

-
AR

Ontario e
RECORD OF BOREHOLE No PLT 10+312.5R18 10F1 METRIC
W.P. 480-83-00 LOCATION Platts Access, ST. 10+312.5, 0/S 18R ORIGINATED BY _SL
HWY 1 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY _ WM
DATUM Geodetic DATE 23.11.04 - 23.11.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMFLES r w RESISTANCE PLOT NATURAL - REMARKS
w é -E__ﬁ PLASTIC LIGuD
E @ 3 o MOISTURE | E X 2
= w{ < g @ 20 40 60 80 100 - CONTENT R
=K = e et It R wp w we| SE | GRANSEE
ELEV ESCRI & o W 32 g B FO: SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIFTION 3|2 F| g SZ| 5 |o unconenen 4 RiELDVANE y %)
== Z{x O] @ [ cuckTRIANAL x LABVANE | WATER CONTENT (%)
< o 20 40 B0 80 109 20 40 60 vm3 |er sA st oL
00 topson (150 mm) =
02 SILT, same clay to clayey, oceasional
thin silt layers
Very Stiff to Stiff
Brown
1|85 | 15 o
2| 588 g o
3 55 14 o 0 0 B3 17
29 SILT, trace clay, {race sand
Compact
Grey 4| ss | 19
Moist 1o Wet
5|55 | 14 b 0 3 89 8
6 S8 16 a
8.7 END OF BOREHOLEAT 8.71m.
BOREHOLE BACKFILLED WITH
BENTONITE GROUT UPON
COMPLETION.
4+ 3 3, Numbers referto 15_?,5
7 Sensitivity S (%) STRAIN AT FAILURE




18/02/06

CONTMT4 2316.GPJ

a #’Iinistry Rf i £
ransporiation
Catario D D
THURRER
RECORD OF BOREHOLE No PLT 10+325 CL 10F 1 METRIC
W.P. 480-93-00 LOCATION Platts Access, ST. 10+325, CL ORIGINATED BY SL
HWY 11 BOREHCOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM Geodetic DATE 23.11.04 - 23.11.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
S80It PROFILE SAMPLES - W |RESISTANCE PLOT
i z % LASTG NATURALE Lo '3_: REMARKS
MOISTUR
E a|22] 8 20 40 60 8 100 ™ s M| 5@ &
2|5 e S|52] B [SEsrsrencima ] e . n[ TR | SR e
ELEV DESCRIPTION Flgiel F|lz81 E kPa DISTRIBUTION
DEPTH <5 “ _> 8 & g QO UNCONFINED + FIELD VANE ¥ (%)
% = Z]291 I [e QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kNim3 |GR SA St CL
001 pear A
LA
Black ]
A
LAA]
LACA]
ALA]
AN
LALA]
ANy
0.8 Clayey SILT
Stiff 1 85 8 o
Brown
1.4 SAND, fine grained, trace to some
silt, trace graved
Compact to Dense 2| 88 36 g
Brown
Wet
3 55 26 o
Becoming Grey
4 85 18 o 5 78 18
{ShCL)
5 88 47 o]
59 END OF BOREHOLE AT 5.82 m.
AUGER REFUSAL AT 5.92 m ON
PROBABLE BEDROCK GR
BOULDER.
BOREHOLE BACKFILLED WITH
BENTONITE GROUT.
+ 3 3. Numbersreferio 15%25
' ) 10 {%) STRAIN AT FAILURE

Sensitivity



ONTMT4 2316.GPJ 08/03/05

Minisiry of /.
Transporiation D D

Ontario R

RECORD OF BOREHOLE No PLT 104337.5L26 1OF1 METRIC

W.P.  480-93-00 LOCATION Platts Access, ST. 10+337.5, OfS 261, ORIGINATED BY _SL
HWY 19 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 24.11.04 - 24 11.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o T g . REMARKS
E ] < 2——%_ PLASTIC MOISTURE lauin - ’E
5 o | £ % @ 20 40 &0 86 {00 LM CONTERT R ) &
21& LIZE] = ' ; : ! ! we w wo| 52 | oramsize
ELEV DESCRIPTION Slai g | 2[285| 2 [SHEARSTRENGTHKPa ———— DISTRIBUTION
BERTH RIPTIO <i2i ¢ | 3[35F| = {o unconrmen + RELDVANE y )
El= Z|2O| @ |e quckTRIAMAL X LABVANE | WATER CONTENT {%)
@V o] 20 40 60 80 100 20 40 60 kwm3 [GrR sA s cL
0.0 PEAT ]
Black
0.6 SAND, some gravel to gravelly, some
sit
Very Dense to Compact 1185 | & o
Brown
Wet

2 58 36 o) 20 63 17
(S1+CL)
3 85 26 o
Becorming Gray
4 | 88 27 o 25 62 14
{SI+CL)

=
) )
with cobbles .l 5| 85 °
5
0%
B
o
L )
e H
IS s 5 S0 =
82 END OF BOREHOLE AT 6.20 m. 050
AUGER REFUSAL AT 6.20 m ON
PROBABLE BEDROCK GR
BOULDER.

Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
with & 1.52 m slotted screen,
WATER LEVEL READINGS:
DATE DEPTH

()
24,11.04 0.00

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



ONTMT4 2318.GPJ 18/02/05

WMinistry of [:]
) Transportation D D
Ontario ey
RECORD OF BOREHOLE No PLT 10+337.5R26 10F1 METRIC
W.P. 480-93-00 LOCATION Platts Access, ST. 10+337.5, /S 26R ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM _Geodstic DATE 24.11.04 - 24.11.04 CHECKEDBY _ MA
DYNAMIC CONE PENETRA TION
SOIL PROFILE SAMPLES = g RESISTANGCE PLOT e e " REMARKS
a GISTURE I
= ) E:C % 8 20 40 60 BO 100 LI ";DNYENT Lt E Q &
=3 L1z 2 P T erpeye— wp w w | ST | cRransize
ELEV ilm g Z128| 2 [SHEARSTRENGTHkPa SR S DISTRIBUTION
DEPTH DESCRIPTION <13 £ | ¥{3Z| 5 |o unconrmED  + FIELDVANE y %)
E £ 21E9] W [e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
@ al 20 40 60 B0 100 20 40 60 kwm? |or sA 51 co
0.0 Cone sank 0.61 m
UB|  DCPT started at 0.61 m
d >
\
42 ENDOF DCPTAT 4.24 m.
CONE REFUSAL AT 424 m,
BOREHOLE BACKFILLED WITH
BENTONITE HOLE PLUG,
+ 3‘ w 3. Numbers refer to

Sensitivity

20
‘5*1%*5 (%) STRAIN AT FAILURE




ONTMT4 2316.GPJ  18/02/05

Ministry of
Transportation

)
(10}

Ontario ey
RECORD OF BOREHOLE No PLT 10+350 CL 10F 1 METRIC
W.P. 480-83-00 LOCATION Platts Access, ST. 10+350, CL CRIGINATED BY 8L
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ WM _
DATUM _Geadetic DATE 24.11.04 -24.11.04 CHECKED BY MA
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES | . W |RESISTANCE PLOT . REMARKS
E - =4 "E—ﬁ___ PLASTIC MOSTURE QUi o 'E
= w|Z2Z] 3 20 40 80 80 100 "™ cowwwr W 50 &
S & w21 2 : h L ! i wp w W :g GRAIN SIZE
ELEV ES Slz| & | J|[gs| 2 [SHEARSTRENGTHEkPa —— DISTRIBUTION
DEPTH ESCRIPTION < = E > |2 &1 < |O UNCONFINED  + FIELDVANE ¥ %)
51 Z|EZCO| U |® QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
il 20 40 80 80 100 20 40 60 wm? ler sA 81 oL
20l peat A
Black ey
hAAS
A
LALA
thJL
08 SAND, fine grained, some silt, trace -1
gravel
Loose ta Compact 1 55 3 o
Brown
Wet
2 88 30 o
3] 85| 12 o 3 70 20
{SHCL)
488 | 20 o
Becarming Very Dense, with cobbles 51 88 | 8o @
125
59 END OF BOREHOLE AT 5.84 m.
AUGER REFUSAL AT 5.94 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE BACKFILLED WITH
BENTON!TE GROUT UPON
COMPLETION.
+3 % Numbers refer to

Sensitivity

20
1S5 o) STRAIN AT FAILURE



ONTMT4 2316.GPJ 21/02/05

Ministry of
Transportation

—
|

Ontarie THURGER
RECORD OF BOREHOLE No PLT 10+362.5L23 10F1 METRIC
W.P. 4B0-93-00 LOCATION Platts Access, ST, 10+362.5, O/S 231 CRIGINATED BY _GA
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _ Wi
DATUM _Geadetic DATE 10,0105 - 10.01.06 CHECKED BY ___MaA
DYNAMIC GONE PENETRATION
SO PROFILE SAMPIES o W |RESISTANCE PLOT NATURAL REMARKS
l_l_j @ I -2_1 PLASTIC e Liauio e ;

£ w|23]| 8 20 40 60 80 100 ["™MT coyms  UMTf SO &

g o alzel z ) I : : ! wp w wl 2 & GRAIN SIZE
ey . B8 & | 3|25| & [sHEARSTRENGTH KPa — * | bistriBUTION
DEPTH DESCRIPTION <)z FE SZ| = |o unconemed  + FELDVANE v %)

sz 2l O] @ | ouickTrRIAXAL x LABVANE | WATERCONTENT %)

© i 20 40 B0 80 100 20 46 6O km3 16R SA S CL

80| sILT, trace sand, trace day.

accasicnal organics 1 a5 51 o

Brown
c.8 SILT and SAND, some clay, trace

gravel 2| ss | 8y 5 9 38 40 14

Very Dense 295

Brown

Wet
1.5]  ENDOF BOREHOLE AT 1.52 m.

PROBABLE BEDRCCK OR
BOULDER,

BOREHOLE OPEN TO 1.52 m.
WATER LEVEL AT 1.52m.

DRILL CUTTINGS.

AUGER REFUSAL AT 1.562m ON

BOREHOLE BACKFILLED WITH

+

3

2.

Numbers refer to
Sensitivity

20
*5f%'5 (%) STRAIN AT FAILURE




ONTMT4 2316.GPJ  18/02/06

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of [
\'J Transportation DD
Ontario oReER

RECORD OF BOREHOLE No PLT 10+362.5R26 10F1 METRIC
WP, 480-93-00 LOCATION Plalls Access, ST, 10+362.5, O/S 26R ORIGINATED BY SL
HWY 11 BOREHCLE TYPE  Dynamic Cone Penetration Test (DGPT) COMPILED BY _ WM
DATUM  Gecdetic DATE 24.11.04 - 24.11.04 CHECKED BY MA
DYNAMIG GONE PENETRATION
SOIL PROFILE SAMPLES | o W IRESISTANGE PLOT . | rewares
H oo o -2% LasTIC vove | b
= o |=8] 8 20 40 60 80 100 L conrenr T £ B &
=3 LIZ2E] 2 \ . b wp w wi| @8 | GRanszEe
ELEY DESCRIFTION Sla| & | 2|28 B [CHEARSIRENGTHKPa e DISTRIBUTION
DEFTH <|= 'E >[2 3| £ |© UNCONFINED  + FIELD VANE ¥ %)
E z Zle@| @ [eo QuokTRIAXAL x tasvane | WATER CONTENT (%)
© uw 20 40 G0 80 100 20 40 60 wim? |GR sA S CL
0.0 DCPT from surface
\
‘\7
52| ENDOF DCPTATS.16m,
CONE REFUSAL AT 5.2 m.
BOREHOLE GROUTED WITH
BENTONITE HOLE PLUG.
+3 % 3. Numbersreferto 15{23:5




ONTMT4 2316,GPJ  21/02/05

Ministry of
Transporiation

i
LA

Ontario THUREES
RECORD OF BOREHOLE No PLT 10+375 CL 10QF 1 METRIC
W.P. 480-93-00 LOCATION Platts Access, 57. 10+375, CL CRIGINATED BY GA
HWY 11 BOREHOLE TYPE  Hollow Stem Augers COMPILED Y WM
DATUM _Geodetic DATE 10.01.05 - 10.01.05 CHECKED BY MA
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES | o w  |RESISTANGE PLOT . o | remarss
E W £ —}1_‘ PLASTIC | RE vavo |
= wm | =< % % 20 40 80 a0 400 LimE CONTENT Ty = 0 &
o= w2l z . ! ! 1 . wp w w| =¥ GRAIN SIZE
ELEY (ON Ela Hé 2|25 G |SHEAR STRENGTH kPa Y DISTRIBLTION
DEPTH DESCRIPT 2|2 | 5|3&| = |o unconrmen  + FELDVANE y %)
£z z[2°] @ | quckTRivaaL x LABVANE | WATER CONTENT (%)
Tz 20 40 80 8O 100 20 40 60 kwm? |GR SA st CL
80] sty SAND, some gravsl to gravelly,
trace roollets, trace iron oxide staining i1l ss 15 °
Compact to Dense
Brown
Wet
2] 85| 4 21 41 30 7
1.5 END OF BOREHOLE AT 1.52 m.
AUGER REFUSAL AT 1.52 mON
PROBABLE BEDROCK OR
BOULDER,
BOREHOLE OPEN TO 1.52 m AND
WATER LEVEL AT 0.61 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
i J‘ w 3. Mumbers refer io 15,%;::5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4 2316.GPJ 18/02/08

Ministry of
Transportation

)
L10Y

Ontario el
RECORD OF BOREHOLE No PLT 10+387.5L20 10F1 METRIC
W.P. 480-93-50 LOCATION Platts Access, ST, 10+387.5, O/S 20L CRIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodatic DATE 10.01.05 - 10.01.05 CHECKED BY _ MA
DYNAMIC, CONE PENETRATION
SOIL PROFILE SAMPLES g " g RESISTANCE PLOT pasme | MATURAL Loun - REMARKS
MOISTURE [ I
e w22 8 20 40 63 B0 100 |™T o  MTE 5 O &
Six wlze| 2 e e O wp w w| 58 | cramsizE
ELEV DESCRIPTION ela| & | F|85| 2 [|SHEARSTRENGTHKPa e DISTRIBUTION
DEPTH SCRIP 121 F | 3|23]| £ [o unconrmer  + FELDVANE v %)
E = 2|29 L |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
i 20 4 60 80 100 20 40 60 wim3 |GrR sA sI CL
00| SAND, trace silt 1o sity, trace gravel
Compact lo Dense 1 55 12 a
Brown
Wet
2185 | 35 o
3| ss | 40 o 4 65 28 3
23] END OF BOREHOLE AT 2.29 m.
AUGER REFUSAL AT 2.29 m ON
PROBABLE BEDROCK CR
BOULDER.
BOREHOLE OPEN TO 2.29 m AND
WATER LEVEL AT 0.4 m UPON
COMPLETIGH.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS,
+3 3. Numbers referlo

Sensitivity

20
‘5‘33'5 (%) STRAIN AT FAILURE




ONTMT4 2316.GPJ  21/02/05

Ministry of
Transpartation

Cntaria

)
A

THURBER

W.P.
HWY

480-93-00

1

DATUM _Geodetic

RECORD OF BOREHOLE No PLT 10+387.5 R20

LOCATION

Platls Access, ST, 10+387.5, O/S 20R

10F1

METRIC

ORIGINATEDBY GA

BOREHOLE TYPE _ Hollow Stern Augers

DATE

COMPILED BY _ WM™

10.01.05 - 10.01.05

CHECKED BY MA

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRAT PLOT

NUMBER
TYPE

"N VALUES

GROUND WATER

CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

20 40 &0 80
1

100
£

SHEAR STRENGTH kPa

O UNCONFINED

& QUICKTRIAXIAL X LAB VANE
20 40 g0 80 100

+ FIELD VANE

NATURAL
MOISTURE
CONTENT

wp w

PLASTIC
LT

00—

WATER CONTENT (%) ¥

20 40

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

LiQiip
LT

WL

UNIT
WEIGHT

60 km3 JeR sA st cL

0.0

SAND, trace sit, accasional roollets
Compact

Brown

Moist

13

07

Sandy SILY, some clay, occasional
iron oxide staming

Compact

Brown

Moist

21

2.1

SAND, trace to some gravel, trace silt
Dense

Brown

Wet

30

0 31 54 15

END OF BOREHOLE AT 213 m,
AUGER REFUSAL AT 213 mON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 2.13 m AND
WATER LEVEL AT 1.83 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

XS:

Numbers refer to
Sensitivity 0

20
15€05

{%) STRAIN AT FAILURE




ONTMTA 2318.GPJ 18/02/05

Ministry of L
Transportalion D D
RECORD OF BOREHOLE No PLT 10+387.5 R21 10F1 METRIC
W.P. 480-83-00 LOCATICN Platts Access, ST, 104387.5, O/S 21R ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (CCPT) COMPILED BY WM
DATUM Geodstic DATE 10.61.05 - 10.01.05 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = Y IRESISTANCE FLOT e NATURRL - REMARKS
H o) = e PLASTIC MOISTURE LIQuID - T
= a|<E (c?)) 20 40 60 80 16O e CONTENT Tl = 0 &
S| glzel 2 . : ‘ L i e w w | 3 g GRAIN SIZE
ELEV z B oW 3 S5 g SHEAR STRENGTH kPa o DISTRIBUTION
BEPTH BESCRIPTION AEIREE: S&| = |o unconrmen 4+ FELDVANE v %)
El= 220 @ |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
o w 20 40 8D 80 100 20 40 80 wim3 |GrR A 81 oL
0.0 DCPT fram surface.
-_-—-h-—-_
1.9 END OF DCPT AT .83 m,
CONE REFUSAL AT 1.93 m.
FEVER Numbers refer to

Sensitivity

20
“"“?35 (%) STRAIN AT FAILURE




ONTMT4 2816.GPJ  21/02/05

[\rf!inislry gfat' L
ransportation
Ontario D D
THURBER
RECORD OF BOREHOLE No PLT 10+400 CL. 1 0F 1 METRIC
WP, 480-93-00 LOCATION Platts Access, ST. 10+400, €L ORIGINATED BY GA -
HWY 11 BOREHOLE TYPE  Hollow Stem Augers COMPILED BY WM
DATUM _Geodelic DATE 10.0105-10.01.06 CHECKED BY ___ MA
SOIL PROFILE SAMPLES DYNAMIC CONE PENETRATION
@ ; RESISTANCE PLOT masme | ATORAL . REMARKS
Lerl
£ nl2E| & 20 40 B0 80 Moo |1 ewme  uw| 55 &
SE w | 9122 B [snemmommomis P v wo| 2% | GRansize
ELEV DESCRIPTION - | 2 s zlzg| e a S ——— DISTRIBUTION
DEPTH < |5 > 8 5 < O UNCONFINED -+ FIELD VANE ¥ %)
% E Z12°9] @ [e QuckTRIAXAL x LaBvane | WATERCONTENT (%)
w 20 40 60 80 100 20 40 ep kNm 3 |eR sA S CL
0.0 Silty CLAY, trace organics and i
rootlets, occasional iron oxide staining 11 588 | 14 °
Stiff to Very Stiff
Brown
2| 88| a0 t—el D 2 59 39
15 SILT, trace sand, trace clay
Dense to Cormpact 3| 83 0 a
Grey
Wet
4| 88| 20 0 0 2 B2 8
28 END OF BOREHOLE AT 2.90 m.
AUGER REFUSAL AT 2.90 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TG 2.90 m AND
WATER LEVEL AT 2.44 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

+

3

3.

20
Nurnbers refer to 152h5

Sensitivity 10

(%) STRAIN AT FAILURE




Hwy 11 Katrine

THURBGSD 2316.GPJ 21/02/05

FIGURE J1
GRAIN SIZE DISTRIBUTION
Silty CLAY to Clayey SILT
Size of apenings, inches U.5.5. Sieve size, meshesfinch
& 4‘1.3- 3" 1:;2- 1: 3{4- 1;?-3@- 34 a0 18 30 4G 5060 00 200
100 ' ‘ ""*iﬂi:;&h
)
5 g\ X
N
. b
z AN
£ so
. 3
E 50
[V
B LA
& 40
f S
30 N
20
R
10
o
100 10 1 0.4 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE IMEDIUM[ FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® PLT10+300CL  1.83 '
T PLT10+312.5R18 2.59
A PLT 10+400 C1. 1.07
Date . February 2005 D D Prepd ... WM
Project 480‘93'00 Chkd. ....... MA

THURBER




Hwy 11 Katrine

THURBGSD 2316.GPJ 21/02/05

FIGURE J2
GRAIN SIZE DISTRIBUTION
SILT to SILT and SAND
Size of openings, inches. 1.5.5. Sieve size, meshesinch
00 O Ay 3 e 1 2‘?‘_1 4 810 18 :;:?; 40 50% { - 200
™
™
80 ™ \k\ N
-
k\‘ﬂ.\\ \ b
80
N fi\
70 \‘\ \
g AN ME\
LI N i
i kA
£ '\\ EP
;. A
o
E
. N
' \%gg‘
20 \ ﬁ\ =
&
10 ! %;é
L
0 T
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE { MEDIUM | FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH {m) ELEV. (m)
® PLT 10+300 CL 3.35
X PLT10+3125R18 4.88
A4  PLT10+36251L23 1.07
* PLT10+387.5R20 1.07
© PLT 10+400 CL 2.59
Date .February 2005 D D Prep'd ... WM
Project .480-93-00 " Chkd. ....... MA .

THURBER




THURSGSD 2316.GPJ 21/02/05

Hwy 11 Katrine

FIGURE J3
GRAIN SIZE DISTRIBUTION
SAND to Silty SAND
Size of openings, inches L5.5.5. Sieve size, meshesfinch
& 4!%- 3" e 1" Yo Yy a4 B10 16 % 40 5080 100 200
100 g
E ;”i~:¢§\-s;\
90 | ~
%\ \t:gtx
80 \;&_ PR
NN
N ‘m\
70 Wi ]
N
2 NS
= 60 - N
i NN
N
% 50 ﬂ &‘\
N \
S N
& N\ \
e y h
i \ \ {
30 5
')
LEAN
20 N =]
sy | |
10 % - Fhal <
.’\'E'ﬁ;.‘ ﬂ\@
a e
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
copelE| COoRse FINE COARSE | MEDIUM | EINe SILT and GLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL. BH DEPTH (m) ELEV. {m)
® PLT 10+325 CL 3.35
T PLT10+337.5126 1.83
A PLT10+337.5L26 3.35
* PLT 104350 CL 2.55
) PLT 10+375 CL 1.07
e PLT 10+38751L20 1.83
pate _February 2005 D D Prep'd ... WM.
Project .480-93-00 Chkd MA

THUHRBER




THURBALT 2316.GPJ 21/02/05

Hwy 11 Katrine

ATTERBERG LIMITS TEST RESULTS

FIGURE J4

PLASTICITY INDEX

60
CH
50
40 //
Cl .‘\Qr
N
Ry
30 7
cL /
20
Y
ca/

0 s

cL

CL-ML / MI-O1 MH-OH

ML oL

0
g 10 20 30 40 50 [21y] 70 80
LIGUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
* PLT 10+300 CL 1.83
Xi PLT 104400 CL 1.07
February 2005 D D Prepd ... WM
480-93-00 Chkd. . MA

THURBER




RIC

ARE IN METRES

HWY 11
CONT No
WP No 480—-93-00

MILLIMETRES
\@ ERWISE SHOWN PLATTS AGCESS SHEET
=y ARMCOUR TOWNSHIP
W STATION 10+300 TO 10+400
ﬁ Ci, RIGHT TOE , LEFT TOE
Ta] BOREHCLE LOCATIONS AND SOIL. STRATA
. !
o © e +387.5R21 Marshall
e a o +387.5R20 Macklin
- T e Monaghan
O :.') - LOMSULTING ENGINEERS » SURVETGRS. » PLANNERS
O E 5T C
eI o * THURBER ENGINEERING LTD.
. ) - H o A
Q e RS —315 THURBER
R e 8
Lob & — 310
R o0 < — -
=& i} e
B RS ‘w%__" N —‘1‘ © 305
- N ; o . E—
- e o
(o} ™. ’
== M Sl T390
-i.:?_“ : '2 H
. ® L — 295
| Bk
m
LEGEND
PL ‘ Bore Hote
5 o {Br Dynomic Cone Penetration Test {cone)
E—_“-—w—szo or Prabe Hole
Bore Hole & Cone
+387.5L20 e
N Blows/0.3m (5td pen Test, 475J/blow}
35 - CONE Blows/0.3m (60" Cone, 475J/blow)}
PLT 10+4300C /“/ PH Pressure, Hydraulic
+ Le o 10"'325(;*31 0 Z  |WLin Piezometer at Time of
Investigation {Date)
Heod Artesion Woter
320 - PROP(B—305 T Piezometer
ACCE¢gnse z Wl in Open Borehole Upon Gompletion
: 300 of Drilling
\ 0% Rock Quality Designaotion (RQD})
SILTY CLAY TO N TOPSOIL A/R Auger Refusal
|
310 CLAYEY SILT %ﬁ: VA Eﬁlns;r‘l\iiw295 C/R Cone Refusgl
Stitt to Hard ﬁ? e A SURTAS NG STATION OFFSET FROM
SHT A R PEAT cL
Loose 11 T % 10+300 CL 104300 Cl,
305 : - 1043125 L18 104312.5 L18
SAND TO : 10+312.5 R18 10+312.5 R1B
SILTY SAND 10+325 CL 10+325 CL
300  Loose to Dense - 10+337.5 126 10+337.5 L26
t0+337.5 R26 10+337.5 R26
104350 CL 10+350 CcL
‘ 10+362.5 123 104+ 362.5 23
295 10+360 1043625 R26 10+362.5 R26
104375 CL 164375 cL
10+387.5 120 10+ 387.5 £20
— NOTE—

The boundaries betweent soil strota have been
established only ot Bore Hole locations. Between
Bore Holes the boundaries qre assumed from
geological evidence.

bl
Zz
o
jal
C; [ 4AH, 05] MA|ISSUED AS DRAFT FOR REVIEW
~ = OATE | BY BESCRIFTION
2 , [|DESIGN MA_ JCHK AEG |CODE CHEDC jLoaD [DATE JaN, 2005
_|DRAWN TS [CHw wA__|SIE ISTRUCT " [SCRewE —Jowé 3




Highway 11: Highway 518 West to Highway 520
High Fills, Deep Cuts and Swamp Crossings

Appendix K

Municipal Service Road, Station 9+600 to 9+815

-

THURBER



ONTMT4 2316.GPJ  08/03/05

Ministry of
Transpartation

)
[I0Y

Qnlario o
RECORD OF BOREHOLE No MSR 9+592.51L13 10F1 METRIC
WP, 480-93-00 LOCATION Municipal Senvice Road, ST, 9+592.5, Q7S 113 ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ NW Casing COMPILED BY WM
DATUM Geodetic DATE 16.06.04 - 16.06.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
S0OIL PROFILE SAMPLES i " ; RESISTANCE PLOT e HATURL o . REMARKS
= MSHISTURE - I
— nl|ZE| & 20 40 &0 B0 100 L CONTENT Rl IR &
9le wlzg| z ) h ! i i wp w v | 28 | GRANSIZE
ELEV Ela g E 25 g SHEAR STRENGTH kPa S DISTRIBUTION
BEPTH DESCRIPTION <12 8| 3|28 & [o unconrmen  + FiEwovANE y )
E = 2|29 @ | QuekTRIAXAL % LAsvANE | WATERCONTENT (%)
< o 20 40 &0 80 100 20 40 &0 kNim 2 @R sa 81 cL
00/ ropsoi o
Dark Brown i
0.3 SAND, trace si, frace gravel, with 57
cobbles and boulders %
Very Dense .,b: . -
Brown :‘.,’
Moist 7o’
ago-
<ood
.'p . 55 RUN #1
'.0' : k| RUN Boulder
Tels RUN #2
':D: 2 | RUN Boulder
atel RUN #3
B s RUN Boulder
K
2%
.t 3] 88 <
o8,
bl
-8 RUN #4
Cobbles
=1 4 | RUN
.
vl 4| oss | sw o
5.1 Fresh, massive dark grey, strong o 5 | RUN = sU:—E;iﬂ
very strong GNEISS, cceasional Fi “ i :n‘
mechanical breaks > SCR=56%,
o] RQD=79%,
& | RUN UCS=154.8MPa
0 RUN B#
TCR=100%,
o |scR=1c0%,
RQD=100%,
0 UCS=165.7MPa
7 | RUN RUN 7#
H 0 {TCR=100%,
i SCR=100%,
H T JRGD=100%,
= UCS=175.1MPa
H- T |rRUN B
TCR=100%,
o -
s | ruN SCR=100%,
RQD=100%,
$ ¢ lucs=1e0sMPs
85  ENDOF BOREHOLE AT 8.46 m,
Pigzometer instaltation consists of 19
mim diameter Scheduls 40 PVC pipe
with 2 1,52 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH
(m)
1806.04 330
2406.04 341

+ 7. X

3 3.

Numbers refer to
Sensitivity

20
B85 () STRAIN AT FAILURE




ONTMT4 23168.GPJ  04/02/08

_I}_mnistry ﬁf ’ E
ransportauon
Ontario D D
THURBER
RECORD OF BOREHOLE No MSR 9+612.5L.28 10F 1 METRIC
W.P. 480-93-00 LOCATION Municipal Service Road, ST, 8+612.5, /S L28 ORIGINATED BY SL
HWY 1 BOREHOLE TYPE _ NW Casing COMPILED BY WM
DATUM _Geodetic DATE 14.06.04 - 14.06.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES ﬁ w ; RESISTANGE PLOT - NATURAL ous . REMARKS
MOISTURE -
5 «|23] 8 20 40 &0 8 100 |7 comewr UM 5D &
2Bl o] 22| 3 Py ————— wp w w, | 5@ | oransize
_ELEV DESCRIPTION f: ] 2 3 % = g SHEAR STRENGTH kPa 5 DISTRIBUTION
DEPTH <12 =132 g L | © UNCONFINED + FIELD VANE Y (%)
E = 2|9 @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
w 20 40 &0 80 100 20 40 60 kN 3 |GR SA 81 CL
80| ToPSOIL, some wood fragments =2 4§ ss | sor o
Black e .050
04 SAND, trace to some silf, with ;
cobbles
Very Dense
RUN #1
Brown Cobbies
wat 1 | RUN
i 230 B0F o
075
RUN #2
2 | RUN Cobbles
RUN#3
Cobbles
3 | RUN
3| ss | s |- a
150
Fl
35 Fresh, massive dark gray, strong ] 3 RUN 4#
GNEISS, occasional mechanical TCR=100%,
breaks SCR=100%,
4 | RUN ' |roo=s,
’ UCS=144.8MPa
RUN 5#
0 ITCR=100%,
] SCR=100%,
M 9 |rap=100%,
o H UCS=177.0MP;
& | RuN - o 8
H o
0
RUN 6#
9 rer=100%,
6 | RUN SCR=100%,
9 |rap=toos,
68  ENDOF BOREHOLE AT 6.58 m. UCS=147.TMPa
Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
with a 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH
m
1806.04 503
240604 501
+3 %3, Numbers refer to

Sensitivity

20
‘5*}35 {%) STRAIN AT FAILURE




ONTMT4 2316,GPJ) 04/02/05

Ministry of E
Transporlation D D

Ontaric e
RECORD OF BOREHOLE No MSR 9+637.5L15 10F1 METRIC
W.P. 480-93-00 LOCATION Municipal Service Road, ST. 9+637.5, O/S L15 ORIGINATED BY _SL
HwWY 11 BOREHOLE TYPE __NW Casing . COMPILED BY WM o
DATUM _Geodetic DATE 15.06.04 - 15.08.04 CHECKED BY MA
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES 5, Y |RESISTANCE PLOT = raic M| | REMARKS
MOSTURE -
5 n[sZ| 8 20 4 € 80 100 et conenty M| 3 B &
7| & wi=gl =z e —————— wp w w| S8 | cramsize
ELEV & o] ”" 3 g =1 8 SHEAR STRENGTH kPa S DISTRISUTION
GESTH BESCRIPTION A 5[522| & |o unconemer -+ FEDvANE ] y )
E z z|&C| L |® QUCKTRIANAL X LABVANE | WATER CONTENT (%)
@ m 2 40 80 80 100 20 40 60 ki3 JGR SA SI CL

99 70PSOIL (moss) ~

0.2 SAND, trace sit, trace gravel, with L 1 55 o
ccbbles
Yery Dense
Brown S
Wet -l 2| ss Jo!

O =T
2}

17 Fresh, massive, dark grey, strong RUN 1#
GNEISS, occasional mechanical >5 1TCR=57%,
breaks SCR=67%,

| RUN *5  {rap=42%,

HCS=138.7MPa
>5

RUN 2#
TCR=100%,
SCR=58%,
RQDC=58%,
UCS=155.9MPa
RUN 3#
TCR=100%,
SCR=100%,

o [ROD=100%,
UCS=153.8MPa

2 | RUN 5

3 | RUN

NYNUY NS YN

47 END OF BOREHOLE AT 4.67 m.
Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
with a 1.52 m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH
(m}
18.06.04 1.89
24.06.04 228

3 43, Numbers rafer to 2
T sensitiviy 5 (34) STRAIN AT FAILURE



ONTMT4 2316.GPJ (4/02/05

Ministry of
Transporiation

/M
(1)

Ontaric firsped
RECORD OF BOREHOLE No MSR 9+662.5 L36 10F1 METRIC
W.P. 480-93-00 LOCATION Municipal Service Road, ST, 9+662.5, OfS L36 ORIGINATED BY S .
HWY i1 BOREHOLE TYPE _ NW Casing COMPILED BY WM
DATUM  Geodstic DATE 16.06.04 - 16.06.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES 5 » “é RESISTANCE PLOT pasr | NATURAL i - REMARKS
= o | = Z| 8 20 40 60 80 100 | eemn  w] 5& &
Sie wlzgl = L ! ‘ : : wp w w | 58 | cransze
ELEV DESCRIPTI Eia Hé 2|22 | & [SHEARSTRENGTHXPa o DISTRIBUTION
DEPTH CRIPTION Bts| & 5132 2 |o unconemen  + FELDvANE y )
El= 2€9] & |e QUCKTRIAXIAL x taBVANE | WATER CONTENT (%)
[y 20 40 60 80 100 20 40 60 wwm2 lor 58 81 0L
80| TOPSOIL, with wood fragments and =
0.2 roatlets b | ss o
Dark Brown
Moist
SAND, trace to sorme silt, with
05 cobbles 2 55
. Very Denss El
Brown RUN 1#
\:ieth — t | o 4 |rer=100%,
resn, massive dark grey, strong to — 0,
medium strong GNEISS ionat 2 [SCR=100%,
g , occasiona RQD=80%
mechanical breaks o UCS=144 éMPa
Q RUN 24
2 | RUN O ITCR=100%,
SCR=100%,
2 IraD-97%,
UCS=145.4MPa
o |rRuna
. TCR=63%,
- 1 |SCR=63%,
H ROD=63%,
3 | RUN - 0 |ucs=1912MPa
42 END OF BOREHOLE AT 4.22 m.

Piezometer instalfation consists of 19
rmm diameter Schedula 40 PVC pipe
with a 1.52 m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH
o

218

292

18.06.04
24,0604

. X

Numbers refer to
Sensitivity

2G
‘5*335 (%) STRAIN AT FAILURE




ONTMT4 2316.GP) 09/3/05

Iinisiry of
Transportation

—
10

Cntario URABER
RECORD OF BOREHOLE No MSR 9+687.5L16 10F1 METRIC
WP, 480-93-00 LOCATION Municipal Service Road, S7. 9+687.5 O/§ L16 ORIGINATED BY =
HWY 11 BOREHOLE TYPE _mNWCasing COMPILEDBY _ wM_
DATUM Geodetic DATE 17.06.04 - 17.06.04 CHECKED 8Y MA
DYNAMIC CONE PENETRATION
S0IL PRCFILE SAMPLES o g RESISTANCE pLoT} ATURAL - REMARKS
[m PLASTIC L
=9 o T BT MOISTURE wir| =& &
£ a |23 @ 20 40 80 &0 100 & CoNTENT 50
c 3 W 22| 2 I L ; . : we w w | 58 GRAIN SIZE
ELEV BESCRIPTION & mlow 2 25 g SHEAR STRENGTH kPa P SO DISTRISUTION
BEFTH z|3 £ g 28| = [o unconFnER  + FIELDVANE ¥ %)
El= || L [ QUCKTRIAXAL x LABVANE | WATERCONTENT (%)
© il 20 40 &0 80 100 20 40 60 wvm? |GR s& 81 oL
00 ropsoL i~
01 sanDandsILT i lss!| s s
i.oose
Brown
Moist
0.8 Gravelly SAND, some silt, occasional
cobbles 2 55 64 o 35 52 13
Very Dense (81+CL)
Brown Fl
Moist 3 | S8 | 50/ RUN 18
15 Fresh, massive, dark grey, strong to 1| RUNT 125 1 TCR=100%
medium gtrong GNEISS, cccasional 0 SCR=100%,
rmechanical breaks RQD=100%
\< 2 UCS=70MPa
RUN 2#
2 | RUN 2 TCR=100%,
SCR=100%,
1 RQD=92%,
UCs=101.3MPa
0
4 = RUN 3#
| o |ycr=go%,
|= SCR=90%,
H ¢ |rop=s7a.
H UCS=133.8MPa
3 | RUN H 1
E‘ 3
H 0
4.8 END OF BOREHCLE AT4.78 m.
Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
with a 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH
{m)
18.08.04 1.87
24.06.04 2.29
28.02.05 1.64
{
H
1
;
20
3 3, Numbers refer to
T Sensitiviy SPS (o4) STRAIN AT FAILURE




CNTMT4 2316.GPJ 04/02/05

Sensitivity

20
15%"5 {%) STRAIN AT FAILURE

Ministry of L_-“:j'
W Transporlation D D
Ontario TREeR

RECORD OF BOREHOLE No MSR 9+712.5L32 10F1 METRIC
WP, 480-93-00 LOCATION Municipal Service Road, ST. 9+712.5, O/$ 1.32 ORIGINATED BY _WRW
HWY 1 BOREHOLE TYPE _ NW Casing COMPILED BY WM
DATUM Geodetic DATE 17,06.04 - 17.08.04 CHECKED BY MA
CYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g Y |RESISTANCE PLOT were Mmoo REMARKS
« MOISTURE - I
[ o | = % 8 20 40 (0] BQ 100 LT CONTENT el 5 Q &
2le L1ZE| z P ——— — wp w wo| S8 | eramsize
ELEV DESCRIFTIO sle| B | || 2 [SHEARSTRENGTHkPa —_— DISTRIBUTION
DEPTH N S12| £ | 3|25 = |o UNCONFINED  + FIELDVANE ¥ %)
£z 2|2 C| U |e QUCKTRIAL x LABVANE | WATER CONTENT (%)
m 200 40 60 80 100 20 40 60 kNim3 {GR SA S CL
00| _ roesow —
0.2 SAND, fine grained, trace silt, race 1 ss 2 o
organics
Very Loose
0.6 Brown
SAND, trace sitt, trace gravel, with 2 85 3
cobbles 050
Very Dense
Brown
Moist
3 88 50/ =
1.8 Frash, massive, dark grey, strong e 2 RUN_WH
GNEISS, occasional mechanical TCR-23 f"
breaks ) SCR=8%%,
+ | RUN RQD=B4%,
§ 0 UCS=135.4MPa
\é ' RUN 2#
T |rcr=100%,
SCR=100%,
¢ {rap=oru,
UCS=123.9MPa
2 | RUN - !
& i
[
RUN 3#
% lrcr=100%,
3 | RUN SCR=100%,
' |rap=100%,
UC$=135.5MPa
52 END OF BOREHOLE AT 5.16 m.
Piezometer installation consists of 12
mim diameter Schadule 4C¢ PV pipe
with & 1.52 m siatted screen.
WATER LEVEL READINGS:
DATE DEPTH
{m}
18.06.04 1.28
24.06.04 1.47
IR Ve Numbers refer to




ONTMT4 2318.GPJ 09/03/05

Minisiry of E:a
ransportation D

Ontario
THUABER
RECORD OF BOREHOLE No MSR 9+737.5L14 10F1 METRIC
W.P. 480-93-00 LOCATION Municipal Service Road, ST. 9+737.5, O/S L14 ORIGINATED BY WRW
HWY 11 ___ BOREHOLE TYPE _ NW Casing . COMPILED BY  wM
DATUM Geodetic DATE 18.06.04 - 18.06.04 CHECKED BYM MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o " Y [RESISTANCEPLOT —— e oo [ ReMARKS
T MOISTURE ~ I
5 o] = z| 2 20 40 60 B0 100 WM et W 5 @ &
= | & ER - ' : : : ! wp w w | 5T | cramsize
ELEV CESCRIPTION ol I ; 2 o5 g SHEAR STRENGTH kPa DISTRIBUTION
DEPTH < £z 128 £ |o uNconFINED  + FIELD VANE Y %)
I Z|E9| W e QUICKTRAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 &0 100 20 40 &0 kNim3 IGR SA SI CL
00 topsorn
a1 Sandy SILT, trace gravel, trace clay, 1 55 a
trace rootlets
Very Leose to Very Dense |
Brawn 11z | ss ° 7 34 56 3
RUN #1
1 | RUN Cobble
RUN #2
2 1 RUN Cobbles
RUN#3
cobbles and boulders throughout Cobbles
3 { RUN
27 Fresh, massive, dark grey, strong RUN 4#
GNEISS, occasional mechanical TCR=74%,
breaks SCR=56%,
RQD=22%.,
4 [ RUN UCS=122.2MPa
% Fl
RUN 5#
= 0 |rcr=9a%,
5 | RUN ] SCR=83%,
E t RQD=93%,
H UCS=135.2MP2
E o RUN &#
1 TCR=100%,
E 1 SCR=100%,
n RQD=32%,
5 | RUN E o UCS=133.4MPa
§ H 1
- 3
8.3 END OF BOREHOLE AT 8.32 m.
Piezometer installation consists of 19
mm diameter Schedule 40 PYC pipe
withi a 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH
(m)
24.06.04 4.86
280205 Dry

20
3 3. MNumbers refer lo
TR sensitwity 155 (o4 STRAIN AT FAILURE



ONTMT4 2316.GPJ 04/02/05

_I\E’Iir:istry gf i ﬁ:‘j
ransportation

Onlario oy

RECORD OF BOREHOLE No MSR 9+762.51.26 10F1 METRIC

W 480-93-00 LOCATION Municipal Service Road, ST. 9+762.5, O/S L26 ORIGINATED BY _wWRwW
HWY 11 BOREHOLE TYPE  NW Casing COMPILED BY WM
DATUM _Geodeatic DATE 21.06.04 - 21.06.04 CHECKED BY MA W
DYNAMIC CONE PENETRATION
SOIL PROFULE SAMPLES x u_.J RESISTANCE PLOT
}E @ z PLASTIC NATURAL vawo | E REMARKS
MOISTURE
5 w = % 8 20 40 &0 80 100 LT COMTENT LM z O &
el W] Yl2E| 3 P —— wp w w | 5¥ [ oransize
ELEV DESCRIPTION = g & Z|82| & SHEAR STRENGTH kPa \ o DISTRIBUTION
DEPTH < |5 [ > 8 5 % C UNCONFINED + FIELD VANE ¥ (%)
El= =229 @ |e auckTRivea, x LABVANE | WATER CONTENT (%)
[ 20 40 60 8O 100 20 40 60 KNmS {GR SA S CL
00 TOPSOIL. trace rootists, wood ]
fragments ] 1 s 2 °
Very Loose EE
Dark Brown e
0.6 SAND, trace to some silt, trace o
2
rootlets, frace gravel, cobbles 58 fi
Very Dense :
Brown
Moist Fl
1.4 Fresh to slightly weathered, massive, RUN 1

TCR=100%,
SCR=100%,
RQD=84%,
UCS=122.6MPa

dark grey, strong GNEISS, cccasional
mechanical breaks

1 | RUN

: LCS=141.8MP:
2 | RUN Rl 2 MPa

RUN 3%
TCR=100%,
SCR=100%,
RQD=83%,

1 |ucs=130.9Mpa

T LI

3 | RUN

RUN 2#

) 1T | ror-s3%,

LT SCR=03%,
% 1 *  |rap=sa,

5.1 END OF BOREHOLE AT 5.1 m.
Piszometer installation consists of 19
mm diameter Schedule 40 FVC pipe
wilh a 1.52 m slotted screen.

WATER LEVEL READINGS:
DATE  DEPTH

(m}
240604 182

13 3. Numbers referto 15$5

Sensitivity (%) STRAIN AT FAILURE




ONTMT4 2316.GPJ 04/02/05

Ministry of
Transportation

—
A0

Ontario
THUABER
RECORD OF BOREHOLE No MSR 9+787.5L14 10F1 METRIC
WP, 480-93-00 LOCATION Municipal Service Road, 5T, 9+787 .5, (U5 L14 ORIGINATED BY WRW
HWY il BOREHOLE TYPE _ NW Casing COMPILED BY _wMm
DATUM _Geodetic DATE 18.06.04 - 18.06.04 CHECKED BY MA
S0IL PROFILE SAMPLES | o w [RESETREE R oT A TION REMARK
Byl 2 —_ Pt MO leun | b S
E m|=3| & 20 40 80 80 100 |'™ comew M7 £ 8 &
Slel | 42| 2 M wp w w | 58 | cransze
ELEV DESCRIPTION = 2 % 3z =h g SHEAR STRENGTH kPa [ SR— DISTRIBUTION
DEPTH <[5 123 £ | O UNCONFINED + FIELD VANE ¥ (%)
E = z|EC| @ [o cuckTrRiawaL x tagvang | WATER CONTENT (%)
w 20 40 60 B0 10O 20 40 GFD km2 |GR sA 81 CL
00 . ToPsoilL .
0.1 SILT, some sand, trace gravel, with 1 ss 4
cobbles and bouldars
Loose to Very Dense
Brown 2 55 50/ [}
Muaist to Wet 25
RUN #1
1 | RUN Cobble
3 S8 S50/ o 317 77
100
RUN#2
2 | RUN Cobbles
RUN #3
Cabbles
3 | Run
FI
4.0 Fresh, massive, dark grey, strong 4 | RUN 4 RUN 4%
GNEISS, occasional mechanical § = TCR=100%,
breaks u 1 SCR=89%,
E ROD=0%,
5 | RUN - 0 [ucs=103.2MPa
H. RUN 5#
= 2 [vcr=100%,
H 5 |scRegt%,
-y ROD=81%,
& | RUN H 5 |ucs=1742MPa
‘H RUN 6#
H 2 |TCR=100%,
E s SCR=84%,
- RQD=75%,
E ‘ 2 UCS=189.2MFa
I3 RUN 7#
7 | RUN o »5 |TCR=83%,
SCR=52%,
»5  |ROD=33%,
UCS=173.3MPa
5
7.3 END OF BOREHOLE AT 7.28 m.
Piezometer installation consists of 19
rmim diameter Schedule 40 PVC pipe
with a 1,52 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH
{m}
24.06.04 Dry

+

3

X

3.

Numbers refer to
Sensitivity

20
15*1%5 (%) STRAIN AT FAILURE




ONTMT4 2316.GPJ 09/03/05

Ministry of
Transportation

—
|

Ontano THURBER
RECORD OF BOREHOLE No MSR 9+812.5L24 10F2 METRIC
W.P. 480-93-00 LQCATION Murnicipal Service Road, §T. 9+812.5, O/S 124 ORIGINATED BY _WRW
HWY 11 BOREHOLE TYPE _ NW Casing COMPILED BY _ WM
DATUM _Geodatic DATE 22.06.04 - 22.06.04 CHECKED BY ___ MA
DYNAMIC CONE PENETRATION
30IL PROFILE SAMPLES o« W |RESISTANCE PLOT —_. — L REMARKS
w w0 = - PLASTIC Lo T
= [} LIMIT MOISTURE it} = &
= w235 & 20 40 80 B0 100 GONTENT Z 9
2ig glZEl = L wp w w | 38 | cramsize
ELEV BESCRIPTION Bim g 2|28 | & [SHEARSTRENGTHKPa A % | pistriBUTION
BEPTH Zi51 & | 3|28| £ [o UNcONFNED  + FIELDVANE y %)
£ s 2|2 C| @ [e ovckTRIAXAL x LaBVANE | WATER CONTENT (%)
< m 20 40 B0 B0 100 20 40 60 kum? {Gr 54 81 oL
00| rtopsoi, =

0.1 Sandy SILT, trace gravel, trace clay, I q 55 3 5
with cobbles
Loose to Very Dense
Brown
Moist to Wet 2| 8§ | 43 b 0 28 70 3

3 S5 50¢ a
125

2.1 Silty SAND, some gravel
Very Dense 4 1 55 [ 50 o 13 80 27
Brown 100 (SIHCLY
Wet .

27 SAND and GRAVEL, with cobbles N

. L L
and boulders "
Very Dense s 075
Wet :ﬂ:_
e
b
R
o:o:{
E::b: 5 S wicth C
o6 |
g2
KA
o:e:d
A
e
ale RUN 1#
n:e?: TCR=85%,

6.9 Fresh, massive, dark grey, strong to ! RUN SCR=30%,
medium strong GNEISS, occasional FojRaD=2%,
mechanical breaks UGS=30.6MPa

>5 RUN 2#
TCR=T1%,
2 | RUN 5 |SCR=47%,
p RQD=15%,
UCS=134.8MPa
2 RUN 3#
TCR=63%,
SCR=63%
3 | RUN >5 '
ROD=45%,
UCS=124.7TMPa
Iy RUN 4#
H C | ToR=100%,
- SCR=100%,
H U rab=toom,
_ UCS=154.2MPa
4 | RUN 0
Continued Next Page 20
13 Numbers refer to 15,3}5
' Sensitivity To (%) STRAIN AT FAILURE



ONTMT4 2318.GPJ 08/03/05

%:‘Iimislry ﬁff A
ransporiation
Onlario Qﬁg
RECORD OF BOREHOLE No MSR 9+812.5L24 20F2 METRIC
WP, 480-53-00 LOCATION Municipal Service Road, 8T. 9+812.5, (S 124 ORIGINATED BY  WRW
HWY 1t BOREHOLE TYPE _ NW Casing COMPILED BY WM™
DATUM Geodetic DATE 22,06.04 - 22.06.04 CHECKEDBY ___MA
DYNAMIC CONE PENETRATION
SCIL PROFILE SAMFLES . W |RESISTANCE PLOT& ATURAL - REMARKS
E 1) 8 PLASTIC MORTURE LiQuin - T &
= wm | = % & 20 40 B0 80 100 LT CONTENT LM z O
a5 B1Eg] z e ———— wp w wel 39 | cramsize
ELEV DESCRIPTION & m Léj r 25 g SHEAR STRENGTH kPa ey DISTRIBUTION
DEPTH |21 & > |2 & = |O UNCONFINED ~ + FIELDVANE ¥ %)
El= z |20 @ |e quexkTRxAL x Lapvang | WATERCONTENT (%)
m 20 40 B0 80 100 20 40 80 kim 2 |GrR sA 81 cL
‘<< H ;
10.6 END OF BOREHOLE AT 10.59 m.
Piezometer installation cansists of 19
mm diameter Schedule 40 PVC pipe
with a 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH
{m)
240604 B76
28.02.05 Damaged
20
+3 %3 Numbers refer to 15¢ 5

Sensitivity T (%) STRAIN AT FAILURE




THURBGSD 2316.GPJ 04/02/05

Hwy 11 Kafrine

FIGURE Kt
GRAIN SIZE DISTRIBUTION
SILT to Silty SAND, Gravelly SAND
Skze of openings, inches U.5.8. Sieve size, meshesfinch
6" 4l 3" e 17 3 el 3 4 810 18 30 40 5080 100 200
100 [~ ‘ O ST T T
Sf‘%‘“‘*‘“#&:‘{ |
%0 N [ AN i
)
™
50 \ \Q\& E\
| 7‘\“
70 . { W “\
Z 9! A
£ N N
— 60 A 1 X
; \\ & R
ir 50 \.\
5 N \2
o}
S a0 \ \
LiE
o
A
“’ NI
20 \ \
. \l
10 ]
o ;%%
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
cosple| CoARsE | EmE coarst [mepum|  Fine SILT and CLAY
SiZe GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® MSRO+687.5L16 0.99
™ MSRO+737.5L14 0.74
A  MSRO+7875L14 1.75
* MSRO+81251L24 0.90
© MSRO9+81251L24 2.34
pate . February 2005 D D Prep'd ... WM
Project .480-93-00 Chkd MA

THURBER




1oP OF

SRR

N

3 . .

pliSR 9+582:5L13

9+612.5.28

cuT
‘MSR 94662.5L36

-

METRIC

DIMENSIONS ARE IN METRES
AND /OR MIiLLIMETRES

HWY 11
CONT No
WP No 480-93-00

UNLESS OTHERWISE SHOWN

MUNICIPAL SERVICE ROAD
STATION 94600 TO 9+815

SHEET

LEFT MID—-HEIGHT AND TOF COF CUT
BOREROLE LOCATIONS AND SOIL STRATA

Marshall
Macklin
Monaghan

CONSULTING ENGIKEERS « SURVETORS « PLANNERS

L 13
DD THURBER ENGINEERING LTD.

THURBER

\\
e
/ DISF\}'RIC'I'S(?F o
PARRY UN
SR 945925013 MSR 9+637.5L15 @ISR 9+687.5L16 QSR 9+737.5L14 MSR 9+787.5L14 GEOG TWP ARMOUR
APPROXIMATE EXISTING LAN T
5 , SANDY SILT TO SILT b "
32 TOPSOI. SAND &nd SILT 2 WITH COBBLES AND BoﬁwERs 325 N D
Loose N /Yery Dense LE GE
320 N e o TR ST — e N . il '.' Bore Hole
24- %wiﬁq 2 ;‘_TKS\‘Q Ji sy 0 - — — T gu‘f—r‘ 320 #,,.4"”;%1;-,01' £S5 $ Dynomic Cone Penetration Test (cone)
- )u‘r &h S A 24—JUN= 111294125 or Prebe Hote
— : P14 4 Y22k 504106
13 W : i % 1 Siz LEl m—‘}ﬂ 315 4,8 Bore Hole & Cone
15 _g;%;;i PROPOSED MUNICIPAL BEDROLR JIETR N Blows/0.3m (Std pen Test, 475J/blow)
fara SERVICE ROAD GRADE = CONE  |Blows/0.3m (60" Cone, 4754/biow)
7 — S— ol o
ZAEIZNN . - ,
o z WL in Piezometer ot Time of
OU/:BEDRDCK o 305 Investigation {Dote)
Heod Artesion Woter
| Piezometer
300 S+600 9_1_700 9-;-80(51)00 z WL in Open Borehole Upon Compietion
PROFILE MIDHEIGHT OF CUT OF MUNICIPAL SERVICE RD o oriing
s o o 20 HOR 90% Rock Quality Designation (RQD)
R - wn A/R Auger Refusal
. 18m  VERT C/R Cone Refusal
NO staion | OFFSET FROM
MSR 9+612.5028 MSR 9+662.5L36 MSR 9+712.5L32 M MSR 9+5925 L13 9+592.5 L1
Y 3 Y Ty SR 9+762.5.26 ‘MSR 9+812.51L24 VER SiEis5 198 STEIE 58
MSR 9+637.5 Li5 9+4637.5 L15
APPROXIMATE EXISTING MSR 9+6BZ.5 136 9+662.5 L%
MSR 9+687.5 L16 9+687.5 L16
GROUND SURFACE SAND MSR S+712.5 L7 9+712.5 (32
325 " N WITH COBBLES AND BOULDERS M&R 9+737.5 L14 94+737.5 Li4
T 1y . Very Dense 24-JUN—04] N 325 NG G1762.5 (36 762.5 %
- 24=JUN—G#7 e T — N e o — SILTY SAND TO SANDY SILT 7625 L 8+762. L
- N e = — #'"%5[ 56-—______ v D MSR S+787.5 L14 9+787.5 L14
320 =at 24— JUN—B4 Y. 36, r‘wm§ Z a§ ;“§ = _ / ery Dense 20 MSR 9+B12.5 L24 9+812.5 L24
o N g 1253 SIS ti =
ORI 11 7 Pz L SAND AND GRAVEL — NOTE~—
315 24‘?” /3 egw BOULDERSMS Th{e bl:;o:ngorie? bettwgen soil strotut have Bbc-ien
X %E 198 5 ar ense established only ot Hore Hole iocotions. Between
BEDROCK FROPOSED MUNICIPAL 2 L L Bore Holes the boundaries are ossumed from
310 | SERV[CE ROAD GRADE 91_700 24 -JuN-01¥ 1g=§ - geological evidence.
Srg0n T e - - T e S 800 _;igd%”"'-ﬁEB-RGC—I%WWG10
w
PROFILE TOP OF CUT OF MUNICIPAL SERVICE RD 2
5 ] 10 20m  HOR E, JAN, 05] MAE ISSUED AS DRAFT FOR REVIEW
DRAWING NOT TO BE SCALED ® TDATE | BY BESCRIPTION
25 o 5 10m  VERT ; 100 mm ON ORIGINAL DRAWING DESIGN MA__ JCHK AEG [CODE CHEDC LoAC [DATE JAN, 2005
DRAWN HS  |[CHK MA__[SITE [STRUCT [SCHEME ToWG K1




Highway 11: Highway 518 West to Highway 520
High Fills, Deep Cuts and Swamp Crossings

Appendix L

Highway 11, Station 12+930 to 12+940

—
[

THURBER



ONTMT4 2316,GPJ  27/01/05

Ministry of
Transportation

-
0

On‘ano THURBER
RECORD OF BOREHOLE No 12+935 CL 10F 1 METRIC
W.P, 480-83-00 LOCATION Anmour Township, ST, 12+935, CL ORIGINATED BY St
HWY 11 BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM _Geodetic DATE 11.06.04 - 11.06.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL FROFILE SAMPLES | o 4 RESKTANCEFLOT e | o | remarcs
F—" 2] o MOISTURE | T &
[ w i< g 51 20 40 60 ar 100 LR CONTENT LM z &
Slg|l w | B12El 2 ‘ . ' : ‘ wp w w | 58 | GRANSIZE
ELEV CESCRIFTION & g e = g ot 8 SHEAR STRENGTH kPa ' o BISTRIBUTION
DEPTH <i5 - > 8 % g O UNCONFINED + FIELD VANE ¥ (%)
E = FlEC| & [e ouckTRIWOAL x LABVANE | YWATER CONTENT (%)
© @ 20 40 80 BC 100 20 4 & kum3 Jor sa 81 oL
0.0 DCPT from surface.
39 END OF DCPTAT 3.94 m.

CONE REFUSAL AT 3.94 m.

+3.x%

Numbers refer to 153‘5

Sensitivity 18

(%) STRAIN AT FAILURE




ONTMT4 2316.GPJ 27/01/05

Ministry of
Transportation

—
(0

Ontario e
RECORD OF BOREHOL.E No 12+935 R18.75 10F1 METRIC
WP, 480-93-00 LGCATION Armour Tewnship, ST. 124935, /S 18.75R CRIGINATED BY _SL
HWY 11 BCREHOLE TYFE  Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 09.06.04 - 09.06.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E IJ_&JJ RESISTANCE PLOT e AETURAL - - REMARKS
0 MOISTURE - I
- alzz]| & 20 4 &0 B0 100 "™ fews W] 55 &
Sie T = ‘ ey ey i we w wei{ 32 | oraNsIZE
ELEV & u g 2 % = g SHEAR STRENGTH kPa ——————— DISTRIBUTICN
DEPTH DESCRIPTION 12| F | 3|23] & [o unconemep  + FELDvanE ] Y %)
1= 2|20 @ |e QUcKTRIAXAL = LABvANE | WATERCONTENT (%)
° [ 20 40 80 =] 100 20 40 60 J-;I‘*E.'rn3 GR SA SI CL
00, TOPSOIL -
01 Sandy SILT 1 55 18 a
Compact
Brown
Wet
0.8 Clayey SILT, trace sand
Herd 2| 55 | 54 o
Brown
15 Silty CLAY
Very SHff to Stif 3] ss | 19 o
Brown
4 58 12 [sl
5 85 " o
3] S8 1 o]
6.1 BILT, occasional clay layers,
occasional sand seams 7 | ss 5 o
Laose to Compact
Brown
Moist
8 S5 28 o
8.2 END OF BOREHOLE AT 8.23 m.
BOREHOLE CPEN TO 7.01 mAND
DRY {JPON COMPLET:ON.
BOREHOLE GROUTED TO
SURFACE.
+3 %3, Numbers refer o 2

15685
10

Sensitivity

(%) STRAIN AT FAILURE




ONTMT4 2316.GPJ 27/G01/05

Ministry of
Transportation

C
103

Ontario
THURRER
RECORD OF BOREHOLE No 12+935 R47 10F 1 METRIC
W.P. 480-93-00 LOCATICN Armour Township, ST. 124835, O/8 47R ORIGINATED BY 5L
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY Wi
DATUM _Geodelic DATE 09.05.04 - 09.08.04 CHECKED BY _ MA
DYNAMIC CONE PENE T RATION
SCIL PROFILE SAMPLES é ; RESISTANCE PLOT rere | MU ove - REMASKS
0N MOISTURE - I
'5 A EL % 20 40 60 &0 0 ™7 comar M| 3O &
18| w| 5|55 B [shcanctrenctimra P ¥ wo| P % | GRAINSIZE
ELEV DESCRIPTION |85 | 222 ¢ a e 0 DISTRIBUTION
DEPTH Z|3 >|28| £ [0 uncoNFINED  + FIELDVANE ¥ )
El2 Z|£°| 4 |e QuckTRIAXAL x tagvane | WATER CONTENT (%)
o 20 40 60 80 100 20 40 60 kN/m? |6rR 54 s1 CL
401 topsol — ]
0.3 Clayey SILT, trace sand seams 1 58 8 °
Very Stiff to Firm
Brown fl
2| 88| 20 o
3188 | 17 a
4|85 9 d
5 58 7 o
4.3 SILT, trace sand, trace clay
Loose to Compact
Brown
Moist to Wet & S5 5 ol
7|8 | 18 o
g | 85| 24 o
82|  ENDOF BOREHOLEAT823m.
BOREHOLE OPEN TO 5.94 m AND
WATER LEVEL AT 2.44 m UPON
COMPLETION.
BOREHOLE GROUTED TO
SURFACE.

+

3

X

3.

Numbers refer to
Sensitivity

20
15*1%5 (%} STRAIN AT FAILURE




HWY 11
METRIC CONT No

DIMENSIONS ARE IN METRES
AND/OR MILLMETRES WP No 480-93-00
UNLESS OTHERWISE SHOWN

HIGHWAY 11 MAINLINE SHEET
ARMOUR TOWNSHIP
STATION 124930 TO 124940
SECTION AT 124835 NBL
BOREHOLE LOCATIONS AND SOIL_STRATA

Marshall
Macklin
Monaghan
L1
DD THURBER ENGINEERING LTD.

THURBER

,,,,, 11 MEDIAN...

s
-

~

KEYPLAN
e e—

LEGEND

Bore Hole

or Probe Hole
Bore Hole & Cone

ﬂ} Dynomic Cone Penetrotion Test {cone)

N Blows/0.3m (Std pen Test, 475J/blow)
CONE Blows/0.3m (60" Cone, 475J/blow}
PH Pressure, Hydrouiic

x WL in Piezometer ot Time of

Investigation (Dote)

12+9350L$ _‘_124‘935[:&’1875 12 R 7 Heod Ariesion Woter
* +935R4 T Piezometer
WL in Open Borehole Upon Completion
of Drilling
s — SANDY SILT 315 90% Reock Quality Designation (RQD)
Compact TOPSQIL A/R Auger Refusol
10 CONE P Dy i Y, / C/R Cone Refusal
o 3G 1 vy = o T 310
= it 9747 {; 717 SILTY CLAY TO NO stanon | O o
: CLAYEY SILT 124935 CL 124935 cL
: ta 1 . .
305 TR 18 |||‘é*’/4{**/”‘?1 5 [ i, '%IIYTerY Stiff 124935 R18.75 124935 R18.75
1 H [ S—
T HH ‘ t 1% e H loose fo Compact 124535 RA7 R
PROPQSED ‘
300—ROAD—GRADE 300
SECTION A-A — NOTE—
5 0 19 20m  HOR The boundaries between soil sirata have been
i ; i estoblished only ot Bore Hole locations. Between
25 © B 10m  VERT Bore Holes the boundaries agre assumed from
geologicol evidence.
wr
Z
<
wr
TN, 051 MA | ISSUED AS DRAFT_FOR REVIEW
DRAWING NOT TO BE SCALED © I"DATE | BY DEGCRIPTION
) 100 mm ON ORIGINAL DRAWING . [DESIGN WA TorK ALG TCGDE CHBDT [LoAD [GATE JAN, 2005
. ' [DRAWN HS [CHK MA _|SITE [STRUCT [SCREME _|OWG L1




Highway 11: Highway 518 West to Highway 520
High Fills, Deep Cuts and Swamp Crossings

Appendix M

Highway 11, Station 13+160 to 13+150



ONTMT4 2318.GPJ 0S/A3/05

Ministry of —
Transportation D D
Ontario YrLames
RECORD OF BOREHOLE No 13+100 L14 10F2 METRIC
W.P. 480-93-00 LOCATION Armour Township, ST, 13+100, O/S 14L ORIGINATED BY wrw
HWY ik} BOREHOLE TYPE _ Hollow Stemn Augers/Dynarmic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM _Geodetic DATE 24.06.04 - 24.06,04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
é © 2 RESISTANCE PLOT %‘ eLasTIC b:‘:n:;‘i?z; wave b ':I—: REMARKS
= n <2l B 20 40 80 80 100 "™ awme M| 58 &
215 L1ZE] 2z e ——————— wp w wo | 5L | oramsize
ELEV Eia| £ | 3|25] & [SHEARSTRENGTHKPa — DISTRIBUTION
DEPTH DESCRIPTION iz B B Z&] < |o UNCONFNED  + FIELDVANE y %)
E = Z | xO| & |® QUOKTRIAXIAL x LABVANE | WATER CONTENT (%)
@ il 25 40 60 80 100 20 40 B0 kw2 lor sa 81 cL
0.0 SILT, some sand, race rootiels, frace Topsoll stripped
. during access
woad fibers 1 55 3 o preparation
Very Loose
Brown
0.8 SILT, some clay, trace sand
Compact 2| ss5 | 19 b
Brown
Wet
3| 88 19 o 0 3 85 42
4 88 19 [e]
5 88 " q
35 Sandy SILT, irace clay
Very Loose to Compact
Brown
Wet
] S8 3 o] 0 2 7 3
71 88 14 H o
8 85 14 o
- -
DCPT from .23 m [
\\
—
8.7 END OF BOREHOLE AT 8.69 m.
CONE REFUSAL ON PROBABLE
SEDROCK OR BOULDER.
Continued Next Page 20
+3 2. MNumbers refer to 15805
' ' s (%) STRAIN AT FAILURE

Sensitivity



ONTMT4 2318.GPJ 08/03/05

I\TAinislry of [ 1
ransportation
Cntario Qn
RECORD OF BOREHOLE No 13+100 L14 20F2 METRIC
W.P. 480-93-00 LOCATION Arngur Township, ST. 13+100, O/5 144 ORIGINATED BY WRW
HWY 11 BOREHOLE TYPE __Hollow Stem Augers/Dynamic Cone Penetration Test {DCPT) COMPILED BY WM
DATUM  Geodetic DATE _ 24.06.04 - 24.06.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o E‘J RESISTANCE PLOTE____ MATURAL - REMARKS
- E @ L PLASTIC MOISTURE Liouig - I
- anl<Z| 8 20 20 60 8 100 | comw M S D &
=g i LIZE| z \ et ———{ wp w w | SE | GRANSEZE
FLEV ESCRIPTIO Clal ¥ | 3125| @ [SHEARSTRENGTHKPa e * | bisTRIBUTION
DEPTH CRIPTION Ak E g 32| T [o unconmnen  + FiELDvaNE v %)
ElZ 212 C| @ [e QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
@ i 20 40 80 80 100 20 40 &0 kom3 jor sA S oL
Piezometer installation consists of 19
mm diameter Schedule 4¢ PVC pipe
with a 1.52 m slotted screen.
WATER LEVEL READINGS:
BATE DEPTH
{m})
+ ¥ 5 3. Numbers refer to

LA

Sensitivity

20
55 (o STRAIN AT FAILURE




ONTMT4 2318.GPJ 30/01/05

Ministry of
Transportation

Ontario

—
[0

THUBEKR

W.p. 480-33-00

HWY i1

DATUM _Geogetic

RECORD OF BOREHOLE No 13+100 R18.75

LOCATION

Armour Townshio, ST, 13+100, 0/S 18.75R

10F

1

METRIC

ORIGINATED BY SL

BOREHOLE TYPE  Hollow Stem Augers

DATE

COMPILED BY  wM

11.08.04 - 11.06.04

CHECKED BY

MA

30H. PROFILE

SAMPLES

ELEV
DEPTH;

DESCRIPTION

STRATPLOT

NUMBER
TYPE
"N VALUES

GRCOUND WATER
CONDITICNS
ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT
40 80 80

20 100
Il 1 1 I,

1
SHEAR STRENGTH kiPa
© UNCONFINED + FIELD VANE
& QUICK TRIAXIAL X LAB VANE
20 40 80 80 100

NATURAL
MOISTURE
GONTENT
wp w W
—_———

#Lastic
LmIT

Liqui
Lt

WATER CONTENT (%}
20 40 60

UNIT
WEIGHT

kijm 2

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

GR 8A 81 CL

0.0

TOPSOIL

0.2

Clayey SILT, trace sand, frace gravel,
accasional topsoil staining

Soft to Stiff

Brown

22

SILT, some sand seams
Compact

Brown

Wet

3.0

Silty SAND, trace gravel, occasional
cobbles

Dense

Brown

Wet

4.0

END OF BOREHQLE AT 4.01 m.
AUGER REFUSAL AT 4.01 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 1.91 m AND
WATER LEVEL AT 1.91 m UPON
COMPLETION.

BOREHOLE GROUTED TO
SURFACE.

+3,>(3:

Numbers refer to
Sensitivity

20
4% (%) STRAIN AT FAILURE




ONTMT4 2318.GPJ 08/03/05

Winistry of
Transportation

—
[N

Ontario
THURBER
RECORD OF BOREHOLE No 13+112.5 CL 1 OF 4 METRIC
W.P. 480-93-00 . LOCATION Arrnour Township, 8T. 13+112.5, CL . ORIGINATED 8Y SL
HWY 11 . BOREHOLE TYPE _ Hollow Stern Augers COMPILED BY WM
DATUM _Geodelic DATE 11.06.04 - 11.06.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES = o |RESISTANCE PLOT = e WAL - | REMARKS
= © S — MOISTURE - I
5 o |ZZ2] 9 20 40 80 80 100 R content M7l S O &
Slg L %|ZE z ‘ : : : : wp w wo| 35 | eramsize
ELEV DESCRIFTION ol I 2a| 2 |SHEARSTRENGTHkPa LD S DISTRIBUTION
DEPTH |2 > |2 38| £ |O UNCONFINED  + FIELDVANE ¥ %)
E Z FlEC) @ |e QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
r 20 40 80 BC 100 W 40 60 wim3 [GrR sA 81 oL
001 TopsolL ~
0.2 Clayey SILT, trace gravel, trace sand 1 S 3 Q
Soft to Very Stiff
Brown
2188 12
3188 | 28 ©
2.1 END OF BOREHOLE AT 2.08 m.
AUGER REFUSAL AT 2.08 m ON
PROBABLE BEDROCK OR
BOULDER,
BOREHOLE OPEN TG 2.08 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

|

+

3

L X

3.

Numbers refer ta
Sensitivity

20
15*1%‘5 (%) STRAIN AT FAILURE




ONTMT4 2316.GPJ 30/01/08

Ministry of —
Transportation D D

Ontano THUREER
RECORD OF BOREHOLE No 13+112.5 L47 10F1 METRIC
W.P. 480-93-00 LOCATION Armour Township, 5T. 13+112.5, O/iS 47L ORIGINATED BY WRW
HWY Al BOREHOLE TYPE _ Dynamic Core Penetration Test (DCPT) COMPILED BY WM
DATUM  Geodetic DATE 23.06.04 - 23.06.04 CHECKED 8Y MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 2 Y [RESISTANCE PLOT = asme | METRAL - REMARKS
=] g MOISTURE ol &
b w25 & 20 40 B0 80 100 LM GONTENT Tl s 0
SlEl L | YI2E] 2 bl wp w we| 5% | oramsizE
ELEV DESCRIPTION & % & 3 % 8 g SHEAR STRENGTH kPa A - DISTRIELTION
DEFTH <{5| £ L 5 < O UNCONFINED + FIELD VANE . ¥ (%)
£12 (20| @ je quickTRiAwAL X LABVANE | WATER GONTENT (%)
o i 20 40 B 80 100 20 40 &0 kim3 lor 82 81 L
o

DCPT from surface.

31 END OF DCPT AT 3.10 m.
CONE REFUSAL AT 3.10 m.

1+ 3 3. Numbers refer to 152@_5
T T T Sensitivity W7 (%) STRAIN AT FAILURE




ONTMT4 2316.GPJ  30/81/05

Ministry of
W Transportation

—
LI

Onlan.n THURBRER
RECORD OF BOREHOLE No 13+112.5 R43 10F 1 METRIC
W.P. 480-93-00 _ LOCATION Armour Township, ST. 13+112.5, O/S 43R ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT} COMPILED BY _ WM
DATUM _Geodetic DATE 11.06.04 - 11.06.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E é RESISTANCE PLOT - HATURAL euD b REMARKS
= Z 2 9 20 Ly MOISTURE war | E % &
o 5 7] 40 60 80 100 CONTENT z o
9 N wl=g] 2 : 1 L . I wo w wo| 38 | GRANSIZE
ELEV DESCRIPTION & e 2 25 g SHEAR S5TRENGTH kPa DISTRIBUTICN
DEPTH |3 & 125 = |o unconmneD  + FIELD VANE ¥ %)
% 2 Z|eO| L |e ouickTrRiaXAL x LaBvANE | WATERCONTENT (%)
o o] 20 49 80 80 100 20 40 60 wm? |Gr 84 81 CL

08 DCPT from surfgce.

a1 END OF CCPT AT 9.14 m.

3

+¥. X

ER

Numbers refer to
Sensitivity

20

15445
16

(%) STRAIN AT FAILURE




Ministry of " ;
Tm'?rlwiup};naiion Foundation Design
Ontasia
SITE 3 RECORD OF BOREHOLE No 13+119 10F1 METRIC
W.P. 314-99-00 LOCATION Highway 11, Katrine, ON - Coords N 5 049 171.0; £ 315 764.5 ORIGINATED BY RA
gt A
DIST 52 HWY 1 BOREHOLE TYPE _ Continuous Panetration with Split Spoon & madified D.C.P.T. COMPILED BY CT
DATUM _Geadetic DATE 13.07.01 CHECKED BY 20
JMODIFIED DYNAMIC GONE PENE-
SOH. PROFILE SAMPLES & %) |TRATION RESISTANCE PLOT woae b | Remarks
fom o |52 o umr UOHTURE mar | & 5 &
B Bl1£8| 20 40 60 80 100 coNTENT Zz4d
21&5l Ll 213 =z : : . g . wp w w f & | GRAINSEZE
Lo | & Z125| & [ISHEAR STRENGTH kPa
ELEY DESCRIPTION |2 21z8| & P et DISTRIBUTION
DEPTH HEIRS 5 |38 < [o unconEnED  + FIELD VANE y %)
El= F1ZO| @ [e auekTrRIAXAL X LABVANE | WATER CONTENT %)
301.7| Graund Surfacs ' w 20 40 80 B0 100 20 40 €0 wm? ler sa & oL
0.0 200 mm Topsoll
F 1| &8 1 !- 1 ** No recove
SILT - ry
saime clay, somewhat organic, brown 301 bulk sampte
soma root fibres to 0.8 m,  ----- 2] 8§ 3 o cellected
very softto softto 1.2 m, grey
hard balow, wet 3fss | 40 <) 013 77 10
29?3 300
Y: SILTY SAND, some gravel, trace 47 4 [ 55 |z5m21 b 22 43 30 %
21 clay, vary dense, grey, wet P
299.3 lE ™
24 End of modified DCPT 25/21 denotes
Water level at 0.3 mon 14.07.¢1 25 blows for 21
*Mcdified Dynamic Cone Penatration cm penetraticn
Testperformed rom2.imto 2 4 m.
*Modified N-values and Dynamic
Cone Penetration Test (31.8 kg
hammer dropping 0.76 m; recorded
value divided by 2 }
3 53, Numbers referto 535
' . p4 (%) STRAIN AT FAILURE

Sensitivity



Ministry of . .
Trlanst{l:)yoriarlion Foundation Design
Cntario

SITE3 RECORD OF BOREHOLE No 13+122 SBL 10F % METRIC
w.B. 314-69-00 LOCATION Highway 11, Katrine, ON - Coords N 5049 162.3; E 315748 4 ORIGINATED BY RA
DIST 52 HWY 11 BOREHOLE TYPE _ Continuous Penetration with Split Spoon & megified D.C.2.T. COMPILED BY G.T
DATUM _Geodetic DATE 18.07.01 CHECKED BY Z0
MODIFIED DYNAMIC CONE PENE-
SOIL PROFILE SAMPLES |« 4 {TRATION RESISTANGE PLOT w1 | Resarks
o0 ’4-! UZ’ 15 LT wosTURE wr] E& &
bt 2138 2 D 4 60 80 100 CONTENT e
#lElw| 3|58 Z YT T — we w wi| 98 | cramsize
EIEY DESCRIPTION ml2l & | £1zg| 2 [SHEARSTRENGTHKPa ey DISTRIBUTICN
DEPTH S|13| £ | 2]|838] < |o unconrmneD  + FiELD vANE Y %)
£l FLIE O] T |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
301.7! Ground Surface ) o 20 40 80 80 100 20 40 60 kuim3 Jer sa s1 oL
0.0 200 mm Topscil
SILT: Sandy, some clay, somewhat 1 S..S 1 ! o “*No recavery
301.0 organic, some root fibres, very L 0% bulk samgpie
L A jo0S, hrown /o2 ss| 4 o cotiectad
SAND: with organics and =
300.2 dacomposad wood, some sift and 4 3 | 55 | 28 °
1.8 \ clayey sit seams/lenses, very loose | [ 300/
1. 4 19 &3 17 ¢
SILTY SAND: some gravel, r ss %
209.0 compact fo very dense, wet 3 ql 51 85 | 25m °
T T+ 1 4117 plot]
28| End of modified Dynamic Cone =258
Penetration Tast denotes
Water level at 0.4 m two hours after 25 blaws
complaticn for 8 cmA
*Modiied Dynamic Cone Penetration penetration
Test performed from 2.7 mio 2.8 m.
* Modified N-Yalues and Dynamic
Cone Penetration Test (31.8 kg
hammer dropping 0.76 m; recorded
value divided by 2)
3 3, Numbers refer to i
R ‘5*1%5 (%) STRAIN AT FAILURE

Sensitivity



ONTMT4 23168.GPJ 20/01/08

Winistry of
Transporiation

—
LI

Ontario vy
RECORD OF BOREHOLE No 13+125 L17 10F1 METRIC
W.P. 480-93-00 LOCATION Armour Township, ST. 13+125, QIS 17L ORIGINATED BY _WRW
HWY 11 BOREHOLE TYPE _ Hollow Stern Augers COMPILED BY WM
DATUM  Geodetic DATE 23.06.04 - 23.08.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
S0l PROFILE SAMPLES | 4 4 RESISTANGE PLOT —. . N
E o 7 - PLASTIC Liouib - L
[ w22 B 20 40 60 80 100 LT content M S o &
e 4152 =2 ! L ‘ ‘ L wp w we | 38 | eramsizE
ELEV DESCRIPTION &z g 2 |28| 2 [SHEARSTRENGTHkPa e DISTRIBUTION
DEPTH =5 12| F| 5158 £ |o UNCONFINED  + FIELDVANE ] ¥ %
El= 12O § |e QUICKTRIAMAL x LABVANE | WATER CONTENT (%)
@ o 20 40 80 80 100 20 40 &0 kwm3 |GR 8a S CL
03 TOPSOIL, some rogtlets —
Dark Brown AT 5 ss 2 o
O3 sity SAND, trace organics, trace 1
rootiets, trace clay, occasional wood
fibers
Very Loose
Dark Brown 111zt ss] 2 o
Mofst 1
1.7 SAND, some silt to silty, some grave! .?.: 3 S8 8 5
to gravelly *.%
Compact to Very Dense . :.'
Brown :.?:
Moist .;.:
0 I IR e 2356 2
"oty (SI+CL)
28 END OF BOREHOLE AT 2.82 m.
AUGER REFUSAL AT 2.62 rm ON
PROBABLE BEDROCK OR
BOULDER.
BOREHCLE BACKFILLED WITH
DRILL CUTTINGS.
3 3. Numbers refer to Y
TR Sensitivity 1ES (%) STRAIN AT FAILURE




¥,‘g§,§"ggg’aﬁon Foundation Design
Ontaric
SITE 3 RECORD OF BOREHOLE No 13+125 10F1 METRIC
WP, 314-99-00 LOCATION Highway 11, Katrine, ON - Coords N 5049 175.7;, E 315 760.8 ORIGINATED BY R.A
DEST 52 HWY ! BOREHOLE TYPE _ Continuous Penelration with Split Spoort COMPILED BY G.T
DATUM Geodetic DATE 17.07.04 CHECKED BY zZo
[MODIFIED DYNAMIC CONE PENE-
SOIL PROFILE SAMPLES | | 4 |iRATION RESISTANGE PLOT —— ~ | REMARKS
[ Lo PLASTIC L tuRe vavo |
E g1s3| 4 20 4 & 8 100 |"  comea | 8 &
&1 . JI5E) = L L L ! L wp w wi | 2% | GraNszE
ELEV DESCRIETION E12] 2| €|zg] 2 [SHEARSTRENGTHKPa —— DISTRIBUTION
DEPTH 513 [ 1385 < | © UNCONFINED + FIELD VANE ¥ )
El® F1EC| @ |e quckTRIAXIAL X LABVANE | WATER CONTENT (%)
301.7] Ground Surface ) w 20 40 60 80 105 20 40 60 kvm? |6R sA &1 cL
0.0 200 mm Topsoll - N
ST 1 55 1 o * Nu recovery
with some clay, somewhat organic, bulk sample
a1 collected
soma root fibres, very soft, 2| 88 3 o
brown,wet  ro-c-oc
300.4 with sanid | | { b o 086 31 3
300.2]  SILTY SAND: tracs of orgarics, 1d3s | S5 [ 3
15 very loose, grey, wet
E£nd of borehole
Spiit Spoon refusal et 1.5 m probably
on treg-stump.
Borehole moved 2.0 m west and
axtended to 1.8 m without sampting
(see Borehole 13 + 125A)
"Modified N-values {31.8 kg hammer
dropping 0.76 m; recorded value
divided by 2).
*** Water level not measured due to
obstruction
+ 3 % 3. Numbers referio 1525
el o {%) STRAIN AT FAILURE

Sensitivity




Ministry of
Transportation

Foundation Design
Ontario
SITE 3 RECORD OF BOREHOLE No 13+125A 10F 1 METRIC
WP, 314-99-00 LOCATION Highway 11, Katrire, ON - Goords N § 049 174.5: E 315753.2 ORIGINATED BY RA
DIST 52 HWY 11 BOREHOLE TYPE _ Continuous Penetration with Split Spoon & modified D.G.P.T, COMPILED BY _ GT
DATUM _Gaodstic DATE 17.07.01 CHECKED BY Z.0
MODIFIED DYNAMIC CONE PENE-
SOIL PROFILE SAMPLES 16 | 4 |TRTioN RESISTANCE PLOT . e | Remarks
[y ;] S - PLASTC MOISTURE uceun = I &
3P Bl 2|2 ¢ & ® w |% cmr )20
glulw| 2laE] 8 [sEar NGTH P wp w wo| ¥ | cransize
_ELEV BESCRIPTION bu g [ z £ % faet STRE a et DISTRIBUTION
GEPTH F1E [ T 185] £ |O UNCONFINED  + FIFLDVANE y %)
ElZ FlzO| § |e quickTRXAL X LABVANE | WATER CONTENT (%)
301.7} Ground Surface - ul 20 40 8 80 100 0 40 8 kwm3 |GR sa st oL
0.0
h A
Borehole axtended to 1.8 m without
sampling 3
{see BH13+125 for Soif Stratigraphy)
209.9 300,
1.8 . -
SILTY SAND: sornci gravel and l 4| ss |soms 5
260.4 clay, race of organics, dense, grey, wet )
2.3 [—]
2ag4|  Endof borehole B
2.6 End of modified OCPY
Water level at 0.3 m on 18,07.01
*Medified Dynamic Cone Penetration
Tast performed from 2 3mie 2.6 m.
*Modified N-vatue and Dynamic
Cone Penetration Test (31.8 kg
hammer dropping 0.76 m; recordad
value divided by 2)
3 3. Numbers refer to @
+TRT ‘5'5%5 (%) STRAIN AT FAILURE

Sensitivity



ONTMT4 2316.GPJ  30/01/05

Ministry of
Transporiation

Ontario

—
[0

THURBER

W.P.
HWY

480-83-00

11

DATUM Geodgtic

RECORD OF BOREHOLE No 13+125 R16

_ LOCATION

10F1

Ammour Township, ST. 13+125, O/§ 16R

METRIC

ORIGINATED BY _SL

BOREHOLE TYPE _ Hollow Stem Augers

COMPILED BY WM

DATE 11.06.04 - 11.06.04

CHECKED BY _ MA

S0IL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

NATURAL
MOISTURE
CONTENT

PLASTIC
40 80 80 100 oM
Il 1

NUMBER
TYPE
"N" VALUES
GROUND WATER
CONBITICNS
ELEVATION SCALE

|
SHEAR STRENGTH kPa

O UNCONFINED + FIELD VANE
& QUICKTRIAXIAL > LABVANE

I 1 wp w

43 60 80 100 20 40

O]

WATER CONTENT (%)

REMARKS

&
GRAIN SIZE
DISTRIBUTION
(%)

Liodin
LIMIT

UNIT
WEIGHT

WL

-2

60

=

£

3
()

GR SA 81 CL

0.0

PEAT, some sand
Very Loose
Brown

Wet

(CE%E&EEEE STRATPLOT

0.7

SAND, coarse grained, trace silt
Very Loose to Loose

Grey

Wet

b
U

23

SILT, trace sand
Compact

Grey

Wet

30

ENC OF BOREHOLE AT 2.97 m.
AUGER REFUSAL AT 2.97 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 0.94 m AND
WATER LEVEL AT 0.74 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

+3 %3

Nurnbers refer to
Sensitivity

20

1545
10

(%) STRAIN AT FAILURE




Minlstry of

Transportation Foundation Design
Ontario
SITE 3 RECORD OF BOREHOLE No 13+130 10F 1 METRIC
W.P. 3140900 LOGATION Highway 11, Katrine_ ON - Coords N 5 049 179.7; E M5 757.7 ORIGINATED BY RA
DIST = HWY 11 BOREMOLE TYPE _ Continuous Penetration with Split Spocn COMPILED BY _ G.T
DATUM _Geodetic DATE 17.07.01 CHECKED BY 2.0
|MODIFIED DYNAMIC CONE PENE-
SOIL PROFILE SAMPLES | o 4 |TRATION RESISTANCE PLOT wATURAL e | REMARKS
ual = ==__|rene TR waue =
5 glgz] 9 20 4 e @ w0 |* Gme | 53 &
o] wlso bd | 1 1 f 1 T Egn]
- ﬁ JlakE z wp w wy = 2 GRAIN SIZE
o - 2 ]5&5] € [SHEAR STRENGTH kPa
ELEY DESCRIPTION P ${5%)| & b DISTRIBUTION
DEPTH si3| e 2 133| £ |o unconrineD  + FIELDVANE ¥ (%)
o £lEO| & |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
201.7| Ground Surface ' w 0 40 & 80 10 20 40 60 knim 2 fGR 5A St oL
0.0 -
300 mm Peat and Topsoll 1+ | ss 4 o 4+ No recovery
SiLY - bulk sampie
some cay, 301 collectad
frequent rootlets and organics, 2 ss 5 o
vary soft to 1.0m, fimm below,
3001 grey, wel Sl Bl °
16 End of borehole

Split Spoon refusal at 1.6 m,
probably on trea-stump.

Barehole moved hole 2 m west and
extended to 1.2 m without sampling
(see Borehole 13 + 130A).

* Modified N-value (31.8 kg hammer
dropping 0.76 n; recorded value
divided by 2).

== Water leval not measured due to
obstruction.

43

3.

Numbers refer to
Sensitivity

20
15{1!35 {*%) STRAIN AT FAILURE



#‘ﬂs;gaﬂgum Foundation Dasign
Qantario
SITE 3 RECORD OF BOREHOLE No 13+130A 10F 1 METRIC
WP, 314-93-00 LOCATION Highway 11, Katrine, ON - Coords N 5 049 178.5; E 315 756.1 CRIGINATED BY R.A
DIST 52 HWY 11 BOREHOLE TYPE _ gontinuous Penetration with Spiit Spoon & modified 0.C.P.T. COMPILED BY G.T
DATUM _Geodetic DATE 17.07.04 CHECKED BY .0
MOOIFIED DYNAMIC CONE PENE-
SOIL PROFILE SAMPLES | & | Y |TRaTioN RESISTANCE PLOT aTRAL e | remarss
Eel| & PLASTC  poerupe MOUR ) T
E @ g % a 20 40 &0 B0 100 bl CONTENT Tl 3 O &
z | & 3leE] 3 P e — wp w wo| % | craNszE
£LEY S lal ¥ z|z5| € |SHEAR STRENGTH kPa A DISTRIBUTION
DESCRIPTION =1= >|5z] &
DEPTH S|IS|F L 1o Q| £ O UNCONFINED  + FIELD VANE ¥ (%)
£l FIEO] & |o quckTRIAXIAL X LABVANE | WATER CONTENT (%)
301.7{ Ground Surface ’ u 20 40 € B W W 4 @ wimd JoR sA 81 CL
00 Borenole extendsd to 1.2 m without Y
sampling
{see BH 13+130 for Soif 201
Strati )
300.5 arepny
1.2 SILT: some clay, iraces of rootiets
1 8 5 183
269.9 and organics, fim, grey, wet 300
18 SILTY SAND: traces of gravel and { 121ss | 1 3 5t 41 5
clay, races of organics, some sandy . { o
silt zonesfayers, compact to 2.5 m,
- dense below, gray, wet ) l 13|85 | %0 209 = 223
Jag|  End of borehole e
33|  Endof modified DCPT
Water level at 0.2 m and hole open
10 1.5 m two hours after cormpletion
*Modified Dynamic Cone Penetration
Test performed from 3.0mto 3.3 m.
*Modified N-viaue and Dynamic
Cane Penetration Test (31.8 kg
hammer dropping 0.76 m; recorded
vaiue divided by 2).
20
+3.><31 Numbers refer to 15¢5

Sensitivity 10

(%) STRAIN AT FAILURE



‘,;'(:Qninss‘go?aﬁon Foundation Design
Ontario
SITE 3 RECORD OF BOREHOLE No 13+132 NBL 10F1 METRIC
W.P. 314-99-00 LOCATION Highway 11, Katrine, ON - Coonds N 5049 193.5; E 315 772.3 ORIGINATED BY R.A
DIST 52 HWY 11 BOREHOLE TYPE _ Continuous Penetration with Spiit Speon 8 modified D.C.P.T. COMPILED BY G.T
DATUM _Geodetic DATE 18.07.01 CHECKED BY Z0
MOOIFIED DYNAMIC CONE PENE-
SOl PROFILE SAMPLES | = 4 |TRATION RESISTANCE PLOT e M 1 REMARKS
5 BEHE 20 4 6 0 00 T|WT  ees  w| EB &
o g o = 2l = ] 1 i 1 1 wp w w | = E GRAIN SIZE
Eilal ¥ 2|2 5| & [|SHEAR STRENGTH kPa R QISTRIBUTION
ELEY DESCRIPTION ElE >|5z| &
DEPTH B = > {38 £ |© UNCONFINED + FIELD VANE T (%)
El® FIEOS| G |e quicKTRIAXAL X LABVANE | WATER CONTENT (%)
301.2| Ground Surface ul 20 4 60 80 100 20 40 60 kum3 |GR SA st €L
a.o 200 mm Topaoil
e 1]s8s| 1 30 =
sandy "
sy 7777 Y
some clay, 2 88 2 o 189
traces of orpanics 1o 1.8 m, 300
vary soft to 1.2 m, 3]sst 10 o 188
stiffbelow,
grey, wet PR PR I 208 b 00 |o 2 626
compact|
208.5 54
2.7 SILTY FINE SAND : | 5B 5¢ & o 0 5 36 8
with sandy silt zones, r. I 208
very loose fo compadt, L 61ss ™ ** spoon sinking
grey, wet ' [ under own weight]
297.3 o
28|  SILTY SAND: traces to some Cl 7881 207
gravel, trace clay, compac!, grey, wet . l
(Soil Stratigraphy infered below 4.3 m) g1 88| 1 v 1 recovery
206.3 g
49]  End of borstioie ]
206 7
295.4 h
56 £nd of modified DCPT
*Water level at 0.7 m (nol stabilized)
and hole open to 3.7 m on completion
*Modified Dynamic Cone Penetration
Test performed from 4.9 mte 5.8 m.
“Modified N-valua and Dynamic
Cona Penstration Test (31.8 ky
hammer dropping G.78 m; fecorded
vaiue divided by 2).
20
43 % 3. Numbers referto 15¢5

Sensitivity 10

(%) STRAIN AT FAILURE



ONTMT4 2316.GPJ  30/01/05

Ministry of
Transportation

-
00

Ontario uREER
RECORD OF BOREHOL.E No 13+137.5 CL 10F1 METRIC
W.P. 480-93-00 LOCATION Armour Township, ST. 13+137.5, CL ORIGINATED BY _wWRwW
BWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPTY COMPILED BY WM
DATUM _Geodetic DATE _ 23.05.04 - 23.06.04 CHECKEDBY __ MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © ; RESISTANCE PLOT x| MATURAL o - REMARKS
~ o 2 O LT MaIsTURE wr | B 5 &
) o] 5] 20 40 &0 80 100 CONTENT = u
S|x wize|l 2 ) ! ! : : wp w wo | D8 | cransize
ELEV Ela| €| 3|25 & [SHEARSTRENGTHKPa B DISTRIBUTION
BEFTH DESCRIFTION =]z % 533 | £ |o UNCONFNED  + FIELD VANE ¥ %)
E z O] @ |e quckTrIAXIAL x LABvaNE | WATERCONTENT (%)
9 i 20 20 60 80 100 20 40 & wim3 |er sa si oL

0.0 BCPT from surface.

H

26 END OF DCPT AT 2.57 m.
CONE REFUSAL AT 2.57 m,

+3, %2 Numt‘x_er.s refer to
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




ONTMT4 2316.GPJ 30/01/05

Miristry of 1
Transportation D D

Ontano THLIRBER
RECORD OF BCREHOLE No 13+137.5 R42 10F2 METRIC
W.P, 480-93-00 LOCATION Armour Township, ST, 13+137.5, O/S 42R ORIGINATED BY &L
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _ WM
DATUM _Geodetic DATE 10.06.04 - 10.06.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E - g RESISTANCE PLOT%_‘ i NATURAL Lo ; REMARKS
MOISTURE
[y w | < g 8 20 40 80 80 100 bl CONTENT el E 2 &
2|81 | 8 ﬁ El 3 |srEsr STF;E P - : wp w wo| 24 | ORANSIZE
T E
ELEV. DESCRIPTION clg€1¢| 2]1z8)] E NGTH kPa —_—— DISTRIBUTION
DEPTH < |3 “ = 8 s <>n: O UNCONFINED + FIELD VANE ¥ (%}
K Z[EO| © |e cquickTRIAXIAL x LABVANE | WATERCONTENT (%)
C i 20 40 GO a 100 20 40 60 kim3 |GR A SI CL
50 Topsow ~
02 Silty CLAY, frace sand 1 58 5 o
Firm to Stiff
Brown
2| 88 | 10 o
1.5 SILT, some sand seams, trace to
some clay 3| sg 8 a
Loose to Compact
Moist
4 85 20 2]
5 85 8 O
4.1 SAND, some silt
Loase 1o Very Loose
Brown
Wet
-] 58 5 o
7 88 5 o
-] 58 0 o]
g | 85 2 q

Conlinued Next Page v
+ 3 38, Numbers refer to 15805
" Sensitivity 57 (%) STRAIN AT FAILURE



ONTMT4 2316.GPJ 30/01/05

Ministry of
v Transporiation

—
LI

Qniaric THLURBER
RECORD OF BOREHOLE No 13+137.5 R42 20F 2 METRIC
W.P. 480-83-00 LGCATION Armour Township, ST. 13+137.5, OIS 42R ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Holiow Sterm Augers COMPILED BY WM
DATUM  Geodetic DATE 10.08.04 - 10.06.04 CHECKED BY MA
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES |, wl |RESISTANGE PLOT . REMARKS
Wy < aﬁ PLASTIC Lot =
T 3 LIMIT MOISTURE 1IMIT h = &
b o |23 & 20 40 80 80 100 CoNTENT e
Sz gl=g| =z e wr w w | 55 | cransIzE
ELEV PTION =l8| 8| 3|25 & [sHEARSTRENGTHKPa LA DISTRIBUTION
DEPTH DESCR 15| 7| $|22| & |o unconemen  + FELDVANE ¥ %)
E < zlec| o |e cuckTrRiaxist x LaBvanE | WATER CONTENT (%)
© lu 20 40 B0 80 100 20 40 80 kem3 ler sa s oL
Becoming Compact ]
10} 85 | 12 o
1] 88 | sv °
123 END QF BOREHOLE AT 12,34 m, 150
AUGER REFUSAL AT 12.34 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 9.70 m AND
WATER LEVEL AT 1.0 m UPON
COMPLETION.
BOREHOLE GROUTED TG
SURFACE,
+3 %3, Numbers refer to 1535
"7 Sensitivity To_ (%) STRAIN AT FAILURE




ONTMT4 2316.GPJ 08/03/0%

Miristry of |
Transporiation D D

Cntario oo
RECORD OF BOREHOLE No 13+140 L48 10F 1 METRIC
W.P. 480-93-00 LOCATICN Armiour Township, 5T, 13+140, O/S 481 CORIGINATED BY _WRW
HWY i1 BOREHOLE TYPE _ Holiow Stern Augers COMPILED BY WM
DATUM _Geodetic DATE 23.05.04 - 23.06.04 CHECKED BY MA . —
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ¥ W |RESISTANCE PLOT — ATURAL " REMARKS
- };L_I 1) é —_ PLASTIC MOISTURE [4=1FT] - T
= wlzgl 8 20 40 B0 80 100 M comtenr M} 5 O &
9| x g || z ; I I 1 1 we w w, | 24 GRAIN SI7E
ELEY )D_- S| ow 3 % 5 O  |SHEAR STRENGTH kPa — = DISTRIBUTION
BEPTH DESCRIFTION z12 A 22| % [O UNCONFINED  + FIELDVANE ¥ %)
s1% Z I EC| L |e QUOCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 6|0 80 100 20 4‘0 &0 m2 [GR SA 81 CL
TOPSQIL it
Clayey SILT, some sand, occasional 1 38 4 h
{opsuil lenses, trace rootlets
Firm
Grey
10 Sandy SILT to Sty SAND, some clay, 1] 2| ss | 14 Q
occasional iron oxide staining |
Compact to Loose
Grey
Moist to Wet
3 85 5 <] 5 28 5t 16
4 8S 8 =]
5| 88 4 o]
38 SANED, frace to some sitt, trace
gravel, oeccasional cobbles and
boulders
Compact to Very Dense
Brown
Wet |
5| 88| 25 [ -] a 4 83 13
| (SHCL)
7| ss | sor S o
s H
6.9 ENG OF BOREHOLE AT 6.86 m.
AUGER REFUSAL AT 6.86 m ON
PROBABLE BEDROCK OR
BOULDER.
Piezometer installation consists of 18
mm diameter Schedule 40 PVC pipe
with a 1.52 m siolted screen.
WATER LEVEL READINGS:
DATE DEPTH
(m}
28.02.05 1.65

+3 % 3. Numbers refer to 15_%;5
' " Bensilivity 1o (%) STRAINAT FAILURE



CNTMT4 2316.GPJ 30/01/05

Ministry of [
W Transportation D D
Ontano THURBEE
RECORD OF BOREHOLE No 13+146 L18.75 10F 1 METRIC
WP 480-93-00 LOCATION Armour Township, ST. 13+145, 048 18.75L ORIGINATED BY _WRW
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ WM
DATUM Geodetic DATE 23.06.04 - 23.06.04 CHECKED BY MA
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x % RESISTANCE PLOT —— oo - REMARKS
o T
= «]22| 8 E g 100 | s | 5O 3
28w S|EE| B SHEAR STRENGTHWPa “P : wo| S | GhamsuE
= a
DEé_'EI\_f‘H DESCRIPTION LI‘ % [ §= % % = & DISTRIBUTION
5 [ : 206 5)( © UNCONFINED + FIELD VANE Y (%)
El= 2|EO| © le QUCKTRAXAL X LABVANE | WATER CONTENT (%)
u 20 40 60 80 100 20 40 80 kN/m3 |GR SA S CL
o0 Clayey SILY, trace sand, occasional Topscll stripped
- L guring access
oxide staining 1 55 16 5 preparation
Very Stiff to Hard
Grey
2| 88 34 o 8 70 2
15 SILT, trace sand, {race clay
Compact 3} 88 18 3
Grey
2.0 END OF BOREHOLE AT 2.01 m.
AUGER REFUSAL AT 2.01 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
+3 3. Numbers referto 15%&5
' " Sensitivity o (%) STRAIN AT FAILURE




THURBGSD 2316,GPJ 30/01/05

Hwy 11 Katrine

FIGURE M1
GRAIN SIZE DISTRIBUTION
Clayey SILT
Size of apenings, inches LS8, Sieve size, meshasfinch
& 4‘%- EY 1ffz- r %;4-4 1;?-3@- 34 92 1‘5_._ 30 .2;050 100 200
100 N pum T
‘.\\
a0 ;
%
i
80
70 m
z
= 60
i
L )
T 56
|_
pd
o
O 4
i
(v
30 \.\
20 <o
10
o
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
coaplLe| COARSE FINE COARSE 1msmum1 FINE SILT and GLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m} ELEV. (m)
® 13+146 L18.75 1.07
pate .January 2005 D D Prepd ... WM
Project . 480-93-00 Chkd. ...... MA

THURBER




THURBGSD 2316.GPJ 30/01/05

Hwy 11 Katrine

FIGURE M2
GRAIN SIZE DISTRIBUTION
SILT to SAND
Sira of openings, inches U.5.5. Sieve size, meshas/inch
& dlg 3" Mo 1" Fp Ypmder 3 4 210 16 30D 40 5080 100
IR A sl
Nl il
20 ‘f““"-
)\3 \\Q kN \“
w N HEEN
»
™
. . i
\\
% \ X
E 60 \
x \ \
i X
Z 5 \) N
= N
8 \ Y
& 40 \’\
: WA
30 N ™ ]
N il
20 )| .i k \
, S
‘ Ny ‘\k
10 AN
.
o e = | 1]
100 10 1 0.1 0.01 ©0.001 0.0001
GRAIN SIZ&, mm
COBBLE COARSE FINE COARSE [ MEDIUM I FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. {m)
L/ 13+100 L14 1.83
X 13+100 L14 4.88
A 13+125 L17 2.59
* 13+140 148 1.83
® 13+140 L48 4.88
Date .January 2005 D D Prepid ... WM
Project .480-93-00 Chkd. ....... MA .

THURBER
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L 13+112.5047
g

-

¢ :HV\IY‘

-
e
-

e ‘}’ I/.
AV
v

s -,

MEDIAN

;

I
1B+100RT8.75 Ll 4 ||}
]

NG ELEVATION | NQRTH EAST
f3+119* 301.7 5049171.0 315764.5
[3+1225BL* | 301.7 5049162.3 3157454
13+125* 301.7 5049175.7 315760.8
i 3+125A% 301.7 5049174.5 3157592
15+130* 301.7 5049179.7 3157577
134+130A* 301.7 5049178.5 315756.1
N3+132NBL* | 301.2 5049193.5 315772.3

* Borehole dritled by Shoheen & Peaker.

EXISTING GROUNL
/ SURFACE

13+125A%
13+1192

1
13+1 %2.5CL_‘_

134140048
@orieoms

13+ 130A*

3+125% 134130
$1 3+137.5CL

PROPOSED HWY
11 MEDIAN GRA
Y

15+1225BL*

el 4

134125117

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

HWY 11

CONT No
WP No 480—93-00

UNLESS OTHERWISE SHOWN

BOREHOLE LOCATIONS AND SOIL STRATA

HIGHWAY 11 MAINUNE
ARMOUR TOWNSHIP
STATION 134100 TG 13+150
MEDIAN CL, SBL CL, LEFT TOE

SHEET

e 2y 305
CL?EE'\éH;Sl_EL;[ >=\> " :‘ ‘j;é; :%
> Vel’Y‘JGS’tlif f VL EA};EEL T 300
i ‘-\:}fl.ng i_soﬁ:az[e) —7295
to Dense
290 34700 250

PROFILE @ HWY 11 MEDIAN
] 2 20m  HOR

25 1] 5 10m  VERT

PROFILE € HWY

2.5 o B

SBL

20m  HOR

10m  ¥ERT

13+112.5L47 13+14
& * 0L48

13+100L 14 '
e_ ‘ J3+146L18.75
EXISTING GROUND PROPOSED| HWY 11 SBL GRADE
,ifh\<?SURFACE / ——s
310
CONE
100 | CLAYEY SUT
1 ery SHff to Harg
A i N N A/R
ST o s %‘iwﬁ%# HaE Very—Loose—te s(.‘!l\:::‘.".pacisoo
?,Q?YDYLO?,'SLJ i liﬂi 25/ 8= TN SiLTY SAND to SAND
295 to Compact C/R Very Loose to Dense 205
13*‘400 290

EXISTING |[GROUND -
310 . 10
/ SURFACE K
e
“\.,\ /ﬂ//
305 - 35
CONE "
T~ 190 e (F:g.AYEY SILT
i r I8ps m
300 3 THULEIT - sanoy SILT to SILTY SAND
c/R “ieq e s Compact to Loosé
B e SAND
295 L A,’R1 =~ Compact 295
299 !3-L1DD 290
PROFILE TOE OF H SBL
3 [ 10

25 ] £

20m  HOR

10m VERT

Marshall

Macklin
Monaghan

CTONSULTING ENGINEERS » SURVEYORS » PLANNERS

[

THUREBER

DD THURBER ENGINEERING LTD.

KEYPLAN
I — e —

LEGEND

Bore Hole

or Probe Hole
Bore Hole & Cone

Investigation {Date)
Head Artesion Waler

ﬂ} Dynomic Cone Penetrotion Test (cone)

N Blows/0.3m (Std pen Test, 4754/blow)
CONE Blows/0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic

E3 WL in Piezometer ot Time of

geological evidence,

Piezometer
hod WL in QOpen Borehole Upon Completion
of Drilling
90% Rock Quality Designation (RQD}
ASR Auger Refusal
C/R Cone Refusol
OFFSET FROM
NO STATICN MEDIAN CL
134100 Li4 13+ 100 L14
134+100 R18.75 134100 R18.75
1341125 €L 13+112.5 CL
134112.5 L47 134112.5 L47
134+4112.5 R4J3 13+1%2.5 R4J
13+125 117 13+125 L17
134125 R16 134125 R16
13+137.5 CL 13+137.5 CL,
13+137.5 R42 134+4137.5 42
134140 48 13+140 148
134146 L18.75 134146 L18.75
—NOTE—

The boundories between soil strato hove been
established only at Bore Hole locations. Between
Bore Holes the boundories gre gssumed from

v
4
=]
7]
e} Ma| ISSUED AS DRAFT FOR REVIEW
DRAWING NOT TO BE SCALED o BY DESCRIFTION
100 mm ON ORIGINAL DRAWING . [CESIGN MA_ [CHKAEG [COGE CHBOC [LOAD [DATE JAN, 2005
' [ORAWN HS T |CHK WA [3RE ISTRUCT JSCHEME [OWG M}




- TOE Of 'SBL.

E

-

-
-

s

WY A1 MEGIAN

13+112.5R43

134+137.5R42

-285

—290

EXISTING| GROUND
SURFACE
305
\.\\
CONE N
N 100 g
300 = ;
) Y oose to Compact
295 l s 32
0 -
{2 ery Loose fo Loose
290 o
285 134100

PROFILE TOE OF HWY 11

5 o 1% 20m  HOR
25 o 5 10m  VERT

285

310

13+1OOR18.75* ‘53+125R16‘

EXISTING

/ SURFAC

GROUND

13+132NBL*
¢

PROPOSED HWY 11

/ NBL GRADE i

4

4

METRIC

AND/OR MILLIMETRES

DIMENSIONS ARE IN METRES
UNLESS OTHERWISE SHOWN

HWY 11
CONT No
WP No 480-93-00

NO ELEVATION | NORTH EAST
13+119* 301.7 5049174i.0 315764.5
N13+12258L* | 301.7 S049162.3 315748.4
13+125* 301.7 5049175.7 315760.8
13+125A 301.7 5049174.5 3156759.2
[t 3+130" 301.7 S049179.7 313757.7
13+ 130A* 3017 5049178.5 315756.1
154+132NBL* | 301.2 5049193.5 3157723

305 _
CLAYEY SILT [ 305
Soft to Very Shf N
300 SHT Y T : o 300
Compact Fq-To{ 7 15 -HTHT =Y
Very Loose v i "EA/R gl
205 SILTY SAND I '
~ Dense SAND 7 285
Loose to Compact
290 134100 280

PROFILE € HWY 11

25

NBL
1] 10 qu HOR
# {
o 5 10 VERT

* Borehole drilled by Shoheen & Peaker.

HIGHWAY 11 MAINLINE
ARMOUR TOWNSHIP
STATION 13+100 TO 13+150
NBL CENTRELIME AND RIGHT TOE
BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

Marshall
Mackliin
Monaghan

CONSULTING ENGINECRS » SURVETORS « PLANMERS

L\
DD THURBER ENGINEERING LTD.

THURBER

KEYPLAN
[ e

LEGEND

Bore Hole

or Probe Hole
Bore Hole & Cone

Investigation (Date)
Head Artesian Waier

@ Dynamic Cone Penetration Test {cone)

N Blows/0.3m (Std pen Test, 475J/blow)
CONE Blows/0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic

z WL in Piezometer at Time of

geological evidence.

Piezomeler
= WL in Open Borehole Upon Completion
of Drilling
S0% Reck Quality Designation (RQD)
AR Auger Refusol
C/R Cone Refusal
CFFSET FROM
NO STATION MEGIAN CL
13+100 L14 13+100 L14
13+100 RIB.75 134100 Ri8.75
13+112.5 CL 13+112.5 CL
13+112.5 L47 13+112.5 La?
13+112.5 R43 13+112.5 R43
134125 117 13+125 Lt?
i3+125 R16 13+125 Ri6
13+137.5 CL 13+137.5 CL
13+137.5 R42 1341375 R42
13+140 L48 13+140 L48
13+146 L1B.75 134146 L1B.75
—NOTE—

The boundaries between sail strota hove been
estobfished only ol Bore Hole Jocations. Between
Bore Holes the boundaries are assumed from

w
=
(=3
n
& [JAN, 057 MA[ISSUED AS DRAFT FOR REVIEW
DRAWING NOT TG BE SCALED ® ["BATE § &Y CESCRIPTION

— 100 mm ON ORIGINAL DRAWING ; |DESIGN MA" [CHKACG JCODE CHBOC “JLoap JOATE JAN, 2005

DRAWN HS T [CHK MA_ |SHE TSTRUCT TSCHEME [owG 142




Highway 11: Highway 518 West to Highway 520
High Fills, Deep Cuts and Swamp Crossings

Appendix N

Highway 11, Station 134520 to 14+100

[

THURBER



ONTMT4 2318.6PJ 03/02/05

Ministry of
Transportation

)
[

Cntario
THURBRER
RECORD OF BOREHOLE No 13+600 L14 10F1 METRIC
W.P. 480-83-00 . LOCATION Ammour Township, ST. 13+600, O4S 14L ORIGINATED BY GA
HWY 11 BOREHOLE TYPE __ Hollow Stern Augers/NG Coring COMPILEDBY _wM
DATUM Geodelic DATE 14.07.04 - 14.07.04 CHECKED BY MA
SOIL PROFILE SAMPLES | o w |BYRAMIC ONE DENETRATION
H %) R! PLASTIC :33’;‘:& Liuin - EE REMARKS
‘5 w0 g % 8 2|D 40 0 80 100 LT CONTENT T 5 O &
1 1 1 L
2l wl| S|2E| 3 lsrean wp w w | 38 | cramsize
ELEV DESCRIPTION sloig | (28| B STRENGTH kPa U DISTRIBUTION
DEPTH 13| ¢! (23 < |© UNCONFINED  + FIELD VANE ¥ @)
Ei= 2|29 U e QUICKTRIAXAL » LABvang | WATER CONTENT (%)
@ m 20 40 60 80 100 20 A0 60 kN/m3 IGR SA SI CL
00 roesolL =
0z Dark Brown _ —L_‘ 11 ss 186 o
SAND, trace silt, trace gravel, R
occasional boulders and cobbles ]
Compact
Brown N Fl
0.9 Maist Q : . RUN 1#
Fresh, massive dark grey, very strong TCR=100%,
to strong GNEISS 0 SCR=100%,
RQD=100%,
UCS=84 8MP;
1| RUN - 0 a
2
o]
RUN 2#
0 TCR=100%,
2 | RUN SCR=100%,
¢ RQD=100%,
0 UCS=129.6MPa
32 END OF BOREHOLE AT 3.20 m.
Piezometer installation consist of 19
mm diameter Schedule 40 PVC pipe
with a 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH
m)
+ 3 3. Numbers refer to

Sensitivily

20
1“1%5 (%) STRAIN AT FAILURE




ONTMT4 2316.GPJ 03/02/05

Minisiry of [
Transportation D D
Ontario e
RECORD OF BOREHOLE No 13+650 L28 10F1 METRIC
W.P, 480-93-00 LOCATION Ammour Township, ST. 13+650, OIS 28L ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stern Augers/NQ Coring COMPILED BY W
DATUM Geodetic DATE 14.07.04 - 14.07.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i 4 [RESISTANCE pLOT pene MR b b REMARKS
sy
- wlZZ] 8 20 40 e B 100 | Goew ™l B &
2| & 15| 2 e wa w wil SE | oRramszE
ELEV DESCRIPTION Ela g 228 g SHEAR STRENGTH kPa 5 DISTRIBUTION
BEPTH ES S|S|F | FI38| T {o UNCONFINED  + FIELDVANE Y %)
Elz (20| @ |e oUCKTRAXAL X LABVANE | WATER CONTENT (%)
© i@ 20 40 80 B0 100 0 40 60 wim? ler sa s oL
04| Torsol =
02 Dark Brown D 1 85 °
SAND, tracs silt, trace gravel,
occasional cobbles and boulders
Compact to Dense
Brown
Maist 2 | =g a
Fi
13 Fresh, massive, dark grey, very o RUN_1#
strong GNEISS TCR=100%,
SCR=35%,
* |rap=gas,
UCS=109.5MP2
1 [ RUN 4
2
\ 1
28]  Fresh, massive, light pink GRANITE H PR i
H TCR=100%,
I SCR=100%,
_______________ = 2 |ran=100%,
3.4 Fresh, massive, dark grey, very - UCE=101.6MPa
strong GNEISS § 2 | RUN - o
% ‘
0
4.3 END OF BOREHOLE 4.34 m.
Piezometer installation consist of 19
mm diameter Schedule 40 PVC pipe
with a 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH
(m)
19.01.05 1.49
4+ 3 5 Numbers refer to 2

15485
10

Sensitivity

(%) STRAIN AT FAILURE




ONTMT4 2318,GPJ)  03/02/06

Ministry of m
Transportation D D
Ontarip THURRER
RECORD OF BOREHOLE No 13+700 L.15 10F 4 METRIC
WP, 480-93-00 LOCATION Armour Township, ST. 13+700, O/S 151 CRIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hollow Stemn Augers/NQ Coring COMPILED BY WM
DATUM _Geodetic DATE 13.07.04 - 13.07.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES u AL N PE
ﬁ @ g RES -E_‘ PLASTIC :;‘r;i‘:‘E LIE:F;E . 5; REMQRKS
= v | L % @ 20 40 80 80 100 L CONTENT = 9
9| w |22 > e et Epc et S wp w wo| 3E | crANSizE
ELEV |8l w | 3|a5| & |SHEARSTRENGTH kPa
CESGRIPTION = & |28 = e DISTRIBUTION
DEPTH < |2 & S EE < | o UNCONFINED + FIELD VANE ¥ %)
El= 20| @ |e QUOCKTRIAXIAL x LABVANE | YATER CONTENT (%)
@ ol 20 40 80 80 100 20 4 80 kNim3 EGR SA 81 CL
S.01-~ TOPSOIL (75 mm) TT1
o1 Silty SAND, fine grained, trace gravel, i 1| ss 0
oceasicnal cabbles and boulders
Compact to Dense
Brown
Moist
2 88 [}
3 88 0
4 88 o 3 68 35 3
5 58 o
Fl
3.8 Fresh, massive, grey, very strong 0 RUNJ# N
GHNEISS, accasional mechanical TCR:‘}OO:n'
breaks 0 SCR=100%,
RQOQD=100%,
UCS=175.0MPa
1 | RUN 1
H 0
E 3
i RUN 2#
H T |rer=100%,
E SCR=100%,
2 | RUN Il 2 |rap=1c0%,
H UCS=165.4MPa
H 0
83 END OF BOREHOLE AT 6.35 m.
Piezometer installation consist of 19
mm diameter Schedule 40 PVC pipe
with 2 1.52 m slotied screen.
WATER LEVEL READINGS:
DATE DEPTH
(m)
19.01.05 1.42

+

3

X

Numbers refer to
Sensitivity

20
1585 (o0) STRAIN AT FAILURE




ONTMT4 2318.GPJ 03/02/05

Ministry of
Transportation

T
[}

Cniario T
RECORD OF BOREHOLE No 13+750 L28 10F 2 METRIC
W.P. 480-83-00 LOCATION Armour Township, ST. 13+750, O/S 28L ORIGINATED BY GA
HWY 11 BOREHOLE TYPE __ Hollow Stem Augers/NQ Coring COMFILED BY __wM
DATUM  Geodelic DATE 12.07.04 - 13.07.04 CHECKED BY MA
SOIL PROFILE SAMPLES | o |EENAMIC LONE PENETRATION
E w é FLASTIC :3::;; LiQo - E REMARKS
= wl<E| 8 200 40 60 80 100 |MMT  couwr M7 Z O 3
Sl U : ‘ L L ! wp w w| ST | GRAINSIZE
ELEY DESCRIPT| Slel g é 25| 2 [SHEARSTRENGTH kPa PR S DISTRIBUTION
DEPTH SCRIPTION AEIRAEE: SZ| 2 |o unconemEd  + FIELDVANE Y )
;Ea z F|x S L |e QUCKTRIAXAL x LABVANE | WATERCONTENT (%)
@ m 20 40 80 8 100 20 40 80 wm? {Gr 8A s8I oL

60!  vyopson —

0.2 Silty SAND, fine grained, trace silt, 4 55 h
trace {o some graved, with boulders
and cobbles
Dense to Very Dense
Brown
Dry to Moist 2| ss o 4 62 30 3

3 58
[2}
4 | 8%
1] 5| ss
e ss

52 SAND and GRAVEL, trace silt, e
numerous cobblas and houlders °:°:,C
Very Cense oot
Grey '»0:

(advanced below 5.2 m by NQ cering) a;vv
EOED. maviant =+
b
R
# 4
RN
KR
e
5 Fi
oo 888

N RUN 1#

77 Fresh, massive dark grey, strong to =5 ToR=100Y
very strong GNEISS, occasional e - u/°'
mechanical breaks 5 SCR=80%,

ROQD=60%,
UCS=2015MP3
1 | RUN 3
>5
0
RUN 2#
T |rer=to0%,
SCR=100%,
2 {rap=100%,
2 ] RUN UCS=136.4MPa

Continued Next Page

Numbers refer to
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




CNTMT4 2316.GPJ 03/02/05

Ministry of
Transportation

[
0

Ontario THURRER
RECORD OF BOREHOLE No 13+750 L28 20F2 METRIC
WP, 480-93-00 LOCATICN Armnour Tawnship, §T. 13+750, O/S 261 ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Haliow Stem Augers/NQ Coring COMPILEDBY WM
DATUM _Geodetic DATE 12.07.04 - 13,07.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SQIL PROFILE SAMPLES &
gj ® 2 RESISTANCE PLOT_Eﬁ—__ PLASTIC ;;’25;;; | yI- REMARKS
= wn | 2 % 8 20 40 80 80 100 I CONTENT -] &
91 e Ee| oz 1 L 1 ; 1 wp w wi Dé‘ GRAIN SIZE
ELEV Elag ¥ | 2|95| 2 [SHEARSTRENGTHkPa —_—— PISTRIBUTION
DEPTH DESCRIPTION A £l g SZ| £ |o unconFmED  + FIELDVANE . ¥ %)
El= z |29 U |& quckTRIAGAL x LABVANE | WATER CONTENT (%)
© i 20 40 60 83 100 20 40 80 kNm3 |GR SA S CL
10.5 END OF BOREHOLE AT 10.54 m.
Pigzometer installation consist of 19
mm diameter Schedule 40 PVC pipe
with a 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH
(m)
20
+3 w3, Numbers referto 1505

Sensitivity 16

(%) STRAIN AT FAILURE




ONTMT4 2316.GPJ 03/02/05

Sensitivity

_Pl\a_‘ﬁn\'siry 3; ; [E]:!D
ransportation
Onlano THURAEM
RECORD OF BOREHOLE No 13+800 L15 10F2 METRIC
W.P. 480-83-00 LOCATION Armour Township, ST. 13+800, O/S 15L ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hollow Stem AugersNQ Coring COMPILED BY __WM
DATUM _Geodetic DATE 08.07.04 - 09.07.04 CHECKED BY MA .
SOIL PROFILE SAMPLES | o w  JRYNAMIC CONE PENE TRATION
é FLASTIC NATURAL Licuin = REMARKS
E2 Q LM MOISTURE | EF &
5 wn|z28] @ 20 40 B0 B0 100 CONTENT 5 O
S5 W] Y|EE| 3 \ . . —t wp w w| SY | sramsize
ELEV CESCRIETION & a py s g SHEAR STRENGTH kPa 5 DISTRIBUTION
DEPTH < |5 % & g < |o LUNCONFINED + FIELD VANE Y %)
E = 2[E2°| & [o quckTrRiAxAL x Lapvane | WATER CONTENT (%)
e 4] 20 40 &0 80 100 20 40 60 £Nim 3{GrR sA sl CL
201 ropsowL =
~. Dark Brown =
03 SAND, some silt, trace gravel,
occasional cobbles and boulders
Very Dense
Brown
Moist 1 S8 a
1.4 Sitty SAND, trace gravel, with cebbles
Dense to Very Dense
Brown 21 88 o
Maist
3 55 [}
4| 88 a 4 82 34
(81+CL)
5 88
Fi
5.9 Fresh to slightly weatherad, massive, 4 RUN 1# .
dark grey, very strang GNEISS, 1 | RUN TCR=100%,
occasional mechanical breaks, ron 2 SCR=100%,
oxide staining on joints RQD=35%,
; UCS=122.7MPa
RUN 2#
4 TCR=98%,
SCR=98%,
2 | RUN 1 RQD=92%,
UCS=136.4MPa
< :
1
RUN 3#
o] TCR=100%.,
H SCR=100%,
2 [ RUN H 1 RQE=B3%,
-H UCS=152.8MPa
E 1
8.8 END OF BOREHGLE AT B8.92 m.
Piezometer installation consist of 19
mm diameter Schedule 40 PVC pipe
with a 1.52 m slotted screen,
Continued Next Page
+8 x 3. Numbers refer to

20
165 {04y STRAIN AT FAILURE



ONTMT4 2316.GPJ 03/02/05

Ministry of
Transpartation

—
(103

Ontario fpprivet
RECORD OF BOREHOLE No 13+800 L15 20F2 METRIC
W.P. 480-93-00 LOCATION Armour Township, ST. 13+800, 078 15L ORIGINATED BY St
HWY _ 11 BOREMOLE TYPE _ Hollow Stem Augers/NG Coring COMPILED BY WM
DATUM _Geodetic DATE 08.07.04 - 09.07.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
$OIL PROFILE SAMPLES {, | w [RENSTREE i oE o e oo | rewnks
5 22| 3 20 40 60 80 o0 [T e wep B &
o (73] S (7] CONTERT =4
=0 - B U gl - ' L1 wp w wo i 5 | cransizEe
ELEV. DESCRIPTION ol - = Z|[23| 2 |SHEARSTRENGTHKPa oo e DISTRIBUTION
DEPTH <2 S[2&[ £ |o unconrmep  + FIELDvANE ¥ %)
A ZlxC| @ |e auckTrIaxAL x LaBvane | WATER CONTENT {%)
© m 20 40 60 & 100 20 4 &0 kem? |er 8a &1 oL
WATER LEVEL READINGS:
DATE  DEPTH
{m)
18,0106 Destroyed
+ 8 5 8. Numbers referto

Sensttivity

20
PS5 5) STRAIN AT FAILURE




ONTMT4 2316.GPJ 03/02/05

Ministry of [
Transportation D D
Ontario et
RECORD OF BOREHOLE No 13+855 L.29 10F 2 METRIC
W.P. 480-93-00 LOCATION Arrnour Township, ST. 13+855, O/S 28L CRIGINATED BY SL
HWY 11 BOREHOLE TYPE _ Hollow Stern Augers/NQ Coring COMPILED BY WM
DATUM _Geodstic DATE 08.07.04 - 08.07.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i 4 [RESISTANCE PLOT e e o | remarcs
@ MOISTURE [
— m = % % 20 40 80 80 100 LT CONTENT LT = O &
Ste wlsgt = L : ‘ Lo W w wel 58 | cransie
ELEV zla & 2|2g] @ |SHEARSTRENGTHKPa o DISTRIBUTION
DEPTH DESCRIPTION <12 £ | 3{33| 5 |o uvconrmED  + FIELDVANE ¥ %
E < Z2°] @ e QUOKTRAXAL X LABVANE | WATER CONTENT (%)
@ w 20 40 &0 80 100 20 40 60 wm? |GrR 84 =1 CL
801 roesol =
Biack —
03 SAND, trace 1o some sit, trace B
gravel, occasional cobbles
Dense
Brown
Moist 1 sS o
1.4 Silty SAND, trace gravel, with cobbles
Very Dense fo Compact
Brown 2 58 ©
Moist to Wet
3 55 @ 5 59 33 4
4| ss e
{acvanced below 4.65 m using NQ 2SS
coring)
FE=s
+ AS 1 59 3% &
Q
r4
FI
8.5 Moderately weathered to fresh, 4 RUN 1#
massive, grey, strong GNEISS, TCR=100%,
occasicnal mechanical breaks 4 SCR=100%,
1 RUN RQD=76%,
y UCS=142.0MPa
) >5  |Runze
highly fractured from 8.62 10 9.75 m TCR=100%,
0. .. JSGR=100%
Continued Next Page 20
+3 %3, Numbers refer to 15h5
" Sensilivity F% (%) STRAINAT FAILURE




ONTMT4 2316.GPJ 03/02/05

Ministry of
Transportation

|-

L1

RECORD OF BOREHOLE No 13+855L29 20F2 METRIC
W.P. 480-93-00 LGCATION Armour Township, ST. 13+855, 0/S 29 ORIGINATED BY SL
HWY _ 11 BOREHOLE TYPE _ Hollow Stem Augers/NQ Caring COMPILED BY WM
DATUM _Gaadetic DATE 0807 04 - 08.07.04 CHECKED BY ___MA
DYNAMIC GONE PENETRATION
$0IL PROFILE SAMPLES w
E.:E o | 3 [FESSTANCERLOT = namc MO | k| REWARKS
51, AEE & G . T I ] W 3 GRN: Sz
=1m =1 = =z wWp w W z
ELEV DESCRIPTION 8 i 3|25 & [SHEAR STRENGTH kPa et DISTRIBUTION
BEPTH o S13| F | 5|28| = o unconrmEd  + FIELD VANE Y %)
El=z 2(xO| @ [ auckTRANAL x LABVANE | WATERCONTENT (%)
9 il 20 40 60 80 100 20 40 80 knm 2 fGR 8A S1 CL
RUD=81%,
iron oxide staining on joint surfaces 4 UCS=155.7MPa
2 | RUN
0
H o
H RUN 3¢
M o |rcr=100%,
H SCR=100%,
3 | RUN H ®  |rap=100%,
H o |ucstzesmea
120 ENDOF BOREHOLE AT 11.98 m.

Plezometer installation consist of 19
mm diameter Schedule 40 FVC pipe
with a 1.62 m slotted screen.

WATER LEVEL READINGS:
DATE  DEPTH
(m)

+3 % 3. MNumbers refer o
T . e
Sensitivity

20
165 (34) STRAIN AT FAILURE




ONTMT4 2318.GPJ 03/02/05

Ministry of
Transportation

—
10

Ontaria [y
RECORD OF BOREHOLE No 13+900 L14 10F1 METRIC
W.P. 480-93-00 LOCATION Armiour Township, ST. 134900, O/S 141 ORIGINATED BY SL
HWY 11 BOREHOLE TYPE __Hollow Stem Augers/NQ Coring COMPILED BY W
DATUM _Geodetic DATE 07,07.04 - 0B.07.04 CHECKED BY ___ WA
DYNAMIC CONE PENETRATION
SOiL PROFILE SAMPLES m W |RESISTANCE PLOT NATURAL — REMARKS
E 7} 3 FLasTic L veun f
= olxZ] 8 20 40 80 B0 100 ™M™ oew M} SO &
[ & w 2Fl = L L L : I wp w w f 3 g GRAIN SZE
ELEV DESCRIPT Ela| g | Fi85] 8 [SHEARSTRENGTHKPa R DISTRIBUTION
DERTH 1ON El2| F | & S&] < |o UNCONFNED  + FIELDVANE y o
El= FlEC] § [ QUCKTRIAXAL x LasvaNE | WATER CONTENT (%)
o 20 40 B0 80 100 20 40 &0 ki3 {oR sa 81 oL
08 TopsoiL -
Black — ]
0.4 Silty SAND, trace gravel, occasional
cobbles
Dense to Very Dense
Brown 1| ss | su °
Maist
125
2| 88 | &2 o g 80 32
(SHCLY,
3| 88| 30 )
4] 85 | & a
Fl
39 Fresh, massive, grey, very strong RUN 1#
GNEISS, occasional mechanical 3 YCR=100%,
breaks SCR=100%,
\é 1] RUN T IrQD=94%,
o |ucs=tseamPa
RUN 2#
5 |rer=1c0%,
SCR=100%,
® |ran=ioos,
UCS=162.4MPa
2 | RUN o
RUN 32
1 |1cr=100%,
3 | RUN SCR=100%,
O |ran=1com,
UCS=148.6MPa
7.2 END OF BOREHOLE AT 7.18 m.
Piezometer installation consist of 19
rom diameter Schedule 4¢ PVC pipe
with 2 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH
(m)
19.01.05 524
+3 %3, Numbers refer to

Sensitivity

20
15*1%’5 (%) STRAIN AT FAILURE



CNTMT4 2316.GPJ 03/02/05

1Minislry ﬁf ’ Dizzlj
ransporiation

Ontaric
THUABER

RECORD OF BOREHOLE No 13+950 L26 1082 METRIC

WP, 480-93-00 LOCATION Armaur Township, ST, 13+850, /S 26L ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hellow Stem Augers/NG Coring COMPILEDBY _ WM
DATUM Geodetic DATE 06.07.04 - 07.07.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |ResISTANCEPLOT — NATURAL REMARKS
E:! %] <L . PLASTIC LiSuID E
b w|22| 8 2 4 80 8 10 "™ o | 53 &
S|g =8 z i ‘ ‘ f ‘ wp w wi| 52 | cramnsze
ELEV. DESCRIPTION Sla| & F|2g]| 2 [SHEARSTRENGTHkPa — e = | bisTRIBUTION
BEPTH Pl 15| F ) 3|28 = [0 uncowrmen  + FELDVANE y %)
HE 29| 3 |o cuckTriaxaL x LaBvaNE | WATERCONTENT (%)
w 20 40 80  BO 00 20 40 60 kim 3 1GR SA 81 CL
00l TopsolL =
Black — ]
=
0.4 SAND, trace to some silt, trace gravel :
Compact to Very Dense
Brown
Moist
1| AS o
1] 83 o
21 Silty SAND, trace gravef, occasional
cobbles :
Compact to Very Dense ) 21 53 o
Brown »
Wet
3| ss o 6 63 21
(SHCL)
4 | 88 o
& | 88 ) 3 53 38 8
Fi
6.6 Fresh, massive, dark grey, very 0 RN %
strong GNEISS, cccasional TCR=95%,
mechanical breaks o SCR=80%,
\é : RQD=90%,
UCS=153.4MP
§ + | RUN o a
1
=5
RUN 2#
0 |TCR=98%,
] SCR=85%,
1 [RQD=85%,
UC3=170.2MPa
2 | RUN 0
1
% 0
86 END OF BOREHOLE AT 2.60 m.
Piezometer installation consist of 19

Continued Next Page
3. Numbers refer to

20
M Sensitivity SPS (%) STRAIN AT FAILURE



ONTMT4 2318.GPJ 03/02/05

Ministry of [
Transportation D D
Ontario THURRER
RECORD OF BOREHOLE No 13+950 L.26 20F2 METRIC
W.P. 480-93-00 LOCATION Armour Township, ST. 134950, OfS 261 CORIGINATED 8Y _SL
HWY 11 BOREHOLE TYPE __Hollow Stem Augers/NQ Coring COMPILED BY __ WM
DATUM _Gecdelic DATE 06.07.04 - G7.07.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w o |RESISTANCE PLOT .
E o <L PLASTIC MQITSU:::IE LIQuID - I.If- REMARKS
'6 o | £ % 8 20 40 &0 a0 100 L CONTENT L z 0 &
=y i Wizep 2 e wp w w | 34 | eransize
ELEV 2lu| w o0 5{ § |SHEAR STRENGTH kPa D A DISTRIBUTION
DESCRIPTION = = E 2128
DEPTH é 5 _> 8 5 g O UNCONFINED + FIELD VANE . ¥ (%)
ez z2lz©] w |e QUCKTRAXAL x LABVANE | WATER CONTENT (%)
© a 20 40 80 80 100 20 40 60 wm3 GR sA s CL
mm diameter Schedule 40 PVC pipe
with & 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH
m)
18.01.05 6.10
FRLIEVED Numbers refer to 15%‘_5

Sensitivity 10

(%) STRAIN AT FAILURE




Ministry of li:]
W Transportation D D
Ontario THUABER

RECORD OF BOREHOLE No 14+000 L14 10F2 METRIC

ONTMT4 2316.GPJ 03/02/05

W.P. 480-93-00 LOCATION Armour Tawnship, ST. 144000, O/S 14L ORIGINATED BY SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/NG Coring COMPILED BY W
DATUM _Geodetic DATE 05.07.04 - 05.07.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT = o o | remarks
5,2! @ 5 PLASTIC  osTuRE Wt B x &
= nl|lzs]| & 20 40 B0 83 100 L cowtenr ¢ g
Gl ulE==1 2 i 1 . ! wp w w | 2O GRAIN SIZE
[ ] 2 lak O ISHEAR STRENGTH kPa S N— =
ELEV DESCRIPTION e | Z|E2| e DISTRIBUTION
DEPTH <|Z2| £ =13 F Z |© UNCONFINED + FIELD VANE ¥ o)
El= z|zO| @ |eo ouckTRIAXAL x (ABVANE | WATER CONTENT (%)
@ i 20 40 60 80 100 20 40 60 wim3 lGR SA SI CL
00i  Topsor ]
Black =
0.4 Silty SAND, trace gravel, occasional
cobblas
Compact ta Dense
Brown
Maist 11| 88 @
2| ss o 4 85 27 4
becoming Grey
3| ss o
4| 8§ o
5| ss o 8 61 31
{S1+CL)
6| S8 o
7188 @
8.8 Fresh, massive, grey, very strong Run 1#
A ) y TCR=94%,
GNEISS, occasional mechanical ol n,
breaks 1 | RUN SCR=94%,
RQD=84%,
Fl jUCS=176.8MPa
RUN 2#
4 byor=100%,

Continued Next Page 20
+8 53, MNumbers refer to 15h5
"7 Sensitvity ¥7 (%) STRAIN AT FAILURE



ONTMT4 2318.GPJ 03/02/05

Sensitivity

20
155 (o) STRAIN AT FAILURE

Ministry of -
Transportation D D
Ontaric TSR
RECORD OF BOREHOLE No 14+000 L14 20F2 METRIC
WP, 480-83-00 LOCATION Amour Township, ST. 14+000, O/S 14L ORIGINATED BY sL
HWY 11 BOREHOLE TYPE _ Hollow Stern Augers/NQ Coring CCMPILED BY WM
DATUM Geodelic DATE 0507.04 - 05,07.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | |y [rEssmiceror o e | o ] Remarss
MOISTURE - I
= nl2Z| 8 20 40 6 8 100 ™ G | 2O &
=l i 212l z PP S ——— : : wp w wi| 52 | cramsiee
ELEV Ela 'éi 2 05 'g SHEAR STRENGTH kPa I S DISTRIBUTION
BERTH DESCRIPTION |15l 6| 3|1528| 2 [o uvconrmen  + FiELDVANE ¥ )
El= Z2l2 0| T |e QuUIKTRIAXIAL x LABVANE | WATERCONTENT (%)
e i 20 40 60 80 100 20 40 80 wm3 |er sa s oL
o [SCRETH0%:
RQD=100%,
2 | RUN 1 |ucs=122.5MPa
o 1
H o
= RUN 3#
o 0 lrcr=100%,
3 | RUN = SCR=100%,
H 9 |rap=100%,
= 0 |ucs=170.0MPa
1.8 END OF BOREHOLE AT 11.91 m.
Piezometer installation consist of 19
mm diameter Schedule 40 PVC pipe
with 3 1.52 m slotled sereen.
WATER LEVEL READINGS:
DATE  DEPTH
(m)
07.07.04 143
+3 % Numbers refer to




ONTMT4 2318,GPJ  03/02/05

Ministry of
Transportation

3
(10}

Ontario LREER
RECORD OF BOREHOLE No 14+050 L22 10F 2 METRIC
W.P. 480-93-00 LCCATION Armour Township, ST. 14+050, O/S 221 .ORIGINATED BY SL
HWY 1" BOREHOLE TYPE  Hollow Stem Augers/NQ Coring COMPILED BY WM
DATUM _Geodefic DATE 29.06.04 - 30.06.04 CHECKEDBY __ MA _
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES e | 4 |RESISTANCE PLOT e we oo b | REMARKS
[—_r) O PLAST MOISTURE, . -~ I &
= olzE] @ 20 40 80 80 100 b CONTENT £ G
g & w2l = L L 2 1 L wp w - :% GRAIN SIZE
ELEV DESCRIPT Tie | & 3|25 2 [SHEARSTRENGTH kPa P Qe DISTRIBUTION
DEFTH 10N 12| >3 ] < | O UNCONFINED + FIELD VANE ¥ %)
% = ZlxC9] @ |e quckTRIaxAL x LABVANE | WATERCONTENT (%)
< i 20 40 B8O BD 100 20 40 80 wm3 |GR 8A SI CL
001 vopsow ]
Black —
04 Silty SAND, trace gravel, with cabbles  |{-
and boulders
Dense to Very Dense
Brown
Molst 1| 88 Q
Bacoming G
na ey 2| 88 o
3| 88 ] 3 58 32 5
41 8§
]
5] 8%
6 | 55 | su/ o
140
7| 8s s ] H 2 B 79 13
w51 H (SI+CL)
8| ss | s | "H o
AU
a4 END OF BOREHOLE AT 9.45 m.
Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
Confinued Next Page
3 3. Numbers refer to

+7, X o
Sensitivity

20
‘5%’5 (%) STRAIN AT FAILURE



ONTMT4 2318,GPJ  03/02/05

Ministry of E:!
Transportalion B D
Ontario oRaER
RECORD OF BOREHOLE No 14+050 .22 20F2 METRIC
WP, 480-93-00 ILOCATION Arrour Township, ST. 14+050, O/S 22L GRIGINATED BY _SL
HWY 11 _ BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILEDBY __wM
DATUM _Geodetic DATE 28.06.04 - 30.06.04 CHECKED BY _ MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W [RESISTANCE PLOT e e o e ] rEmarks
Ea S s MOISTURE war | £ & Iy
b w |z % 5] 20 40 &0 80 100 CONTENT 5 0
=) s I e we w w | 38 | cramnsize
ELEV e la) J]los| @ |SHEARSTRENGTH&Pa =
DESCRIPTION - | g 2 |zg| ————— DISTRIBUTION
DEPTH T |2 % 5138 £ |o unconrmeD  + FELDVANE v o)
E z FlzO| @ |e quckTrRiaxal x LaBvang | WATER CONTENT (%)
© a 20 40 83 80 100 20 40 60 wm3 ler s4 5 oL
with a 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH
{m)
07.07.04 1.4
+ @ %3, Numbers refer to 155:5
"7 Sensitivity B (%) STRAIN AT FAILURE




ONTMT4 2316.GPJ 03/02/05

Ministry of E::l
Trarsportation D D

Ontarie onmER
RECORD OF BOREHOLE No 14+100 L13 10F 1 METRIC
WP, 480-83-00 LOCATION Armour Township, ST. 14+100, O/S 13L ORIGINATED BY _SL
HWY 1 BOREHOLE TYPE _ Hellow Stern Augers/NQ Coring COMPILED BY WM
DATUM Geodetic DATE 30.06.04 - 30.06.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 [ressTnCERLOT e[ REmarks
Ha S PLASTIC ) stue wr| & E a
= o | < 5 ] 20 40 &0 80 100 LT CONYENT 5 Q
9la blze4 2 . . : w ws w w | S8 | oramsize
ELEY DESCRIPTION Ele & | 2|28 2 [SHEARSTRENGTHKPa SRS S —— DISTRIBUTIGN
DEPTH HEIR R R < |© UNCONFINED  + FIELD VANE Y %)
El= Z[2C] L }e QUCKTRIAXAL x LABVANE | WATERCONTENT (%)
@ i 20 40 80 B0 100 20 46 60 wm3 er sA s oL
0L Toesoi o
Black i
05 Silty SAND, trace gravel, occasional e
cobbies and boutders
Dense to Very Dense
Brown
Moist
1 88 a
Becoming Grey
2 88 o]
3 85 [}
4 | S§TTEV |- o
100
5{ss| 75 - o 2 53 3% 6
B.7 END OF BOREHOLE AT 6.71m.
Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
with @ 1.52 m slotled screen.
WATER LEVEL READINGS:
DATE DEPTH
(m)
30.06.04 3.97
07.07.04 226

20
3 3, Numbersrefer fo
TR Sensitivity WS (o) STRAIN AT FAILURE



THURBGSD 2316.GPJ 03/02/06

Hwy 11 Katrine

FIGURE N1
GRAIN SIZE DISTRIBUTION
Silty SAND
Size of openings, inchas .85, Sieve size, meshes/inch
& 4l 3 o 1" Y 3 3 4 510 16 30 40 506 100 2
100 I3 Ia 112 L \4 q‘; 1 ] \1l LS L L 1 %0
R |
an ™
N
N
80 Y
70 !
: N
E &0
i
L
z
T 50
= \
S
Q40
&
30 \Q
\ R
20
> 4
10
0 %ﬁ
100 10 1 o1 0.01 ©.001 0.0601
GRAIN SIZE, mm
coBpLE| COARSE FINE COARSE [ MEDIUM| FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV, {m)
® 13+700 L15 2.59
X 13+750 1.28 1.07
A 13+800 L15 3.28
* 13+855 L29 2.59
® 13+855 L.29 6.86
Date .February 2005 D D Prepd ... WM
Project .480-83-00 . Chkd. ....... MA

THURBER




THURBGSD 2316.GPJ 03/02/05

Hwy 11 Katrine

FIGURE N2
GRAIN SIZE DISTRIBUTION
Silty SAND
Size of openings, inches U.5.5. Siave size, meshesiinch
& 4‘14;- il f@ T By e 3 4 810 16 30 40 5060 100 200
100 ﬁ\ % 0 5080
P |
Ty \\1*“-‘\
90 Qi&. f\.
%:\)\
80 ‘S&
W
70 §
2 A
= 60
. \
Z
o 50
5 X
il
(n'g 40
1}
.
30 X
\\ M
20 ]
| M
\*ﬁ~
10 B
A
F:F*Q:*
0
100 10 1 R 0.01 £.004 0.0001
GRAIN SIZE, mm
COBRLE COARSE FINE COARSE 1 MEDIUMI FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 13+900 L14 1.83
4 134950 L26 3.35
A 13+950 L26 6.31
* 14+000 L14 1.83
@ 14+000 L14 488
pate . February 2005 . [_—I D Prepd ... WM .
Project .480-93-00 Chid MA

THLURBER




THURBGSD 2318.65PJ 03/02/08

Hwy 11 Katrine

GRAIN SIZE DISTRIBUTION FIGURE N3

N
. A
N !
70 hq\ \' t !
11 i
z A N
T
= B0
5 LA
T 50
o .
z
5] \ ]!
O 40 \
i
) AN
N \.\
10 \ﬁ\l\‘
0 1 H \‘
100 10 1 0.1 0.01 0.001 0,0001
GRAIN SIZE, mm
commLE| COARSE |  FiNE coaRst |mepum|  Fmne SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 144050 L22 2.74
X 14+050 1.22 8.64
A 144100 L13 6.40
Date . February 2005 . D D Prep'd ... WM
Project .480-93-00 Chkd. ... MA

oAy r e e % 3 4 810 16 30 40 5080 100 200
: A
100 %ﬁ: i —
[~
B T
&\&

Silty SAND

Size of openings, inches U1L.5.5. Sieve size, meshesinch

a0

THURBER




METRIC |l
DIMENSIONS ARE Tl CONT No
IONS ARE IN METRES
AND/OR MILLIME TRES WP No 480-93-00
UNLESS OTHERWISE SHOWN TIGHAAY 11 MANLINE SHEET
i ~ ARMOUR TOWNSHIP
O . STATION 13+520 TO 14+100
(G5 2N ey . SOUTHBOUND CENTRELINE
: o™ — BOREHOLE LOCATIONS AND SOIL STRATA
s ol Marshall
~J + Macklin
< &0 Monaghan
O o CONSULTING ENCINEESS ¢ SURVETORS » PLANNERS
\9 e THURBER ENGINEERING LTD.
e PN @' 3+650L28 @13+750128 | @3+BIsL2Y THAURBER
— — _ G HWY 11 SBL .
eETYYy PRESTIRE LT T T @13+800LT5 - B .
L il _ _ € HWY 11_MEDIAN | T
— - _ o -C-HWY 11 NBLT - B '
— . o - — _ — _ -
..... =
£
oKEY, PLAN
LEGEND
‘ Bore Hole
-$- Dynomic Cone Penetration Test (cone)
or Probe Hole
PLAN e. Bore Hole & Cone
H ; ¢ 9 20 N Blows/0.3m {Std pen Test, &754/blow)
CONE Blows/0.3m {60° Cone, 475J/blow)
PH Pressure, Hydroulic
x WL in Piezometer ot Time of
’_13+600L14 ‘13+650L28 ’_13+700L15 ‘13+750L28 ¢_13+800L‘§5 ‘13+855L29 tnvestigation {Date)
Head Artesion Woter
Pierometer
L -2 WL in Open Borehole Upon Completion
EXISTING GROUND of Drilling
340 PATE oY ol Wal m
19-Jan—05 | N SRR 340 20% Rock Quelity Designation (RQD)
~ 1_ _’Zm—i TO=IANTS N A e S v S e R B A/R Auger Refusoal
- I A% L ¥ [FE] SARD 1o SILTY SAND B o5 ¢/R | Cone Rofusal
BEDRO i< BReZs [05% i 3 Sppact 1o ey Uj;&s»deus b oy NG ELEVATION|  STATON | OFFSET FROM
130 ' SN ) W WO T3+600 L14| 3350 | 13+600 L4
4 s e 330 134650 28 | 3374 13+650 L28
! \ 134700 L5 | 336.6 134700 s
\ SAND and GRAVEL 134750 128 | 3382 | 134750 L8
325 - Very Dense 395 13+800 L15| 3372 |  13+800 L5
PROPOSED HWY 11 SBL GRADE 13055 79| 3385 [ 134655 25
320~ L ' . - 134950 L2611 339.0 134950 L26
13+600 134700 320 14+000 L14] 3365 | 14+000 L4
14+050 L22] 337.0 144050 L22
144100 L13 ] 3335 144100 L13
PROFILE ¢ HWY 11 SBL — NOTE—
s 0 10 20m  HOR The boundaries betweea soil strato have been
o =, ; J estoblished only ot Bore Hole locations. Between
25 0 s 10m  VERT Bore Holes the boundaries ore assumed from
geological evidence.
w
g
74}
& [JAN_ 05| WA | ISSUED AS DRAFT FOR REVIEW
DRAWING NCT YO BE SCALED @ FTDATE | BY DESCRIPTION
100 mm ON ORIGINAL DRAWING ., {DESIGRMA_[CRK AEG |CODE CHBDC [LOAD [DATE JAN, 2005
' IDRAWN ®S _|CHK M |SITE ISTRUCT [SCHEME [OWG w1




‘006+¢1L |

000+71

METRIC

DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES
UNLESS OTHERWISE SHOWN

HWY 11
CONT No
WP No 480-93--00

@13+855L29 T
134950126 . .- e I
— - e .._ — _ _ q\’- HWY_1 1 SBL__‘J I 7_“,.-_
1154.0”“; '_l_d,. . —9 144000014
B - R - ~ - - L G HWY 11 MEDIAN
- - - - - = N ¢ HWY 11 -NBL —
I
LG40
: CON.~4 |
PLAN
S 0 0 20m
' 5+855L29 ‘z3+900|_14 ¢13+950L26 @14 +000L14 ¢14+050L22 @' 4+100L13
EXISTING GROUND
340 - \ SURFACE
B N / 340
[N
™ . 07‘JU7_[_: & : ? 335
: 15— JAN—03 PR 1 P i
= N ‘ - - 330
PROPOSED HWY 11 SBL GRADE Bfostrhey oL LT
325 002
325
320 :.v‘rsoo 2 looo 320

PROFILE € HWY 11 SBL
s o 10

25 o 5

20m  HOR

10m  VERT

HIGHWAY 11 MAINLINE SHEET

ARMOUR TOWNSHIP

STATION 134520 TO 144100
SOUTHBOUND CENTRELINE

BOREHOLE LCCATIONS AND SOIL STRATA

Marshall

Mackliin
Monaghan

CONSULTING ENGINEERS + SURVEYORS + PLANNERS

L\
DD THURBER ENGINEERING LTD.

THURBER

4]

LEGEND

Bore Hole

Dynamic Cone Penetration Test {cone}
or Probe Hole

Bore Hole & Cone

Blows/0.3m {Std pen Test, 475J/blow)

CONE Blows/0.3m (60 Cone, 475J/blow)
PH Pressure, Hydraulic
z WL in Piezometer at Time of
Investigation (Dote)
Heod Artesion Water
Piezometer
2 WL in Open Barehote Upon Completion
of Drilling
90% Rock Quality Designation {RQD)
A/R Auger Refusal
c/R Cone Refusot
QFFSET FROM
NO ELEVATION STATION MEDIAN CL
134600 L14] 335.0 13+600 Li4
134650 1281 337.4 134650 L28
134700 L1511 336.6 13+700 L15
134750 L28{ 338.2 13+750 L28
134800 L15 337.2 134800 L15
134855 L29] 338.8 13+855 L29
134900 L14| 3369 13+900 L14
134950 L26 | 338.0 13+950 L26
144000 L14 | 336.8 14+000 L4
144050 L22 | 337.0 1440350 122
144100 L13 | 3335 14+100 L13
— NOQTE—

The baundaries between soil strato have been
established only at Bore Hole loculions. Between
Bore Holes the boundaries are assumed from
geclogical evidence.

wr
=
=]
v
i[9, 05| MA] ISSUED AS DRAFT FOR REVIEW
DRAWING NCT TO BE SCALED o BATE T BY DESCRIPTION
100 mm ON QRIGINAL DRAWING , |DESIGN WA ICHK AEG JGODE GHBDG [L0AG [DATE JAN, 2005
' [DRAWN H5 _ JCHK MA__[SITE TSTRUCT [SCHEME _ JOWG N2




Highway 11: Highway 518 West to Highway 520
High Fills, Deep Cuts and Swamp Crossings

Appendix O

Highway 11, Station 14+290 to 144390



ONTMT4 2316.GP 27/01/05

Ministry of
Transportation

—
10

Ontario uRRER
RECORD OF BOREHOLE No 14+300 L18.75 10F1 METRIC
W.P, 4B0-93-00 LOCATION Armour Township, ST. 144300, OfS 18.75L CRIGINATED BY Sl
HWY 11 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY Whi
DATUM _Geodetic DATE 25.06.04 - 25.06.04 CHECKED BY WA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPIES | w |RESAMIC CONE FE . ‘s
|Fl_.r w é PLASTIC MOISTURE LICUID - ; REMAR
P w|23]| 8 20 46 60 B0 180 |™  cowre M| ST &
215 ulzgl z PP ——— wp w w | 58 | oramsize
ELEV Blal @i Jd|2g| & [SHEARSTRENGTH kPa B DISTRIBUTION
DEPTH DESCRIPTION =1z £ 5 SE| % |o unconrmen  « FELDVANE y )
El= 2ES| & |e cuckTriaL x LasvaNE | WATERCONTENT (%)
] 20 40 B0 8O 100 20 40 60 km2 |GR SA S| CL
o0 TOPSOIL, some rootiels - -
Black -
05 Silty SAND, trace gravel, with cobbles P
Very Dense
Brown 1| 88 | 50/
Wet
ST
2| ss | su o 1062 29
75 (SI+CL)
13| ENOOF BOREHOLE AT 1.93 m.
AUGER REFUSAL AT 1.3 m ON
PROBABLE BEDROGK OR
BOULDER.
BOREHOLE OFEN TO 0.84 m AND
WATER LEVEL AT 0.76 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
AUGER GUTTINGS.
0
3 3. Numbers referto
AR ‘5%5 (%) STRAIN AT FAILURE

Sensilivity



ONTMT4 2318.GPJ 27/01/05

Ministry of A
Transportation D D
Ontario THURBER
RECORD OF BOREHOLE No 14+300 R18.75  10F1 METRIC
W.P, _ 4B0-93G0 LOCATION Armour Township, ST. 144300, O/S 18.75R CRIGINATEDBY SL
HWY " BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _wM
DATUM _Geogetic DATE 25.06.04 - 25.06.04 CHECKED BY WA
SOIL PROFILE SAMPLES | o w fRANAMIC CONE PENETRATION
i 7 st MATURAL oo | ; REMARKS
MOISTURE
K o |22} 8 0 40 60 B 00 "™ Comw ™| 53 &
0 = wl=gl = L 1 | w ‘ wp o w | 28 | cransize
ELEV Llg| @ | 2]ga| 8 [SHEARSTRENGTH kPa =
DESCRIPTION =l E Z2 |28 E —— DISTRIBUTION
DEPTH I E 51328 < [© UNCONFINED + FIELD VANE i ¥ %)
I Z[2°| & {e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
L 20 40 B0 80 100 20 40 60 kN3 |GR SA 81 CL
20l TOPSOIL, some rootlets sl
Black ~
a4 Silty SAND, trace to some gravel, with
cobbles
Dense to Very Dense
Brown to Grey
Moist to Wet Ty8s | 4 e
2] 85| 45 a 17 54 28
(SIHCLY
3 50, 507
075
4 | 88 | 50/ o
KL
51 88 | Hof o 10 54 31 5
100
6| 85 | 58 o
6.7 END OF BOREHOLE AT 6.71 m.
BOREHOLE OPEN TG 2.44 m ANC
WATER LEVEL AT 2.28 m UPON
COMPLETION,
BOREHOLE GROUTED TO
SURFACE.
+3.><3: Numbers refer ta

Sensitivity

20
15%’5 (%) STRAIN AT FAILURE




ONTMT4 2318.GPJ 27/01/05

Ministry of —
Transportation [:l D
Ontario o
RECORD OF BOREHOLE No 14+312.5 134 10F1 METRIC
W.P. 480-93-00 LOCATION Armour Township, ST. 14+312.5, O/8 341 ORIGINATED BY SL
Hwy 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM _Geodstic DATE 28.06.04 - 29.06.04 CHECKED BY MA
DYNAMIC CONE PENE TRATION
S0iL PROFILE SAMPLES W *
é 0 I RESISTANCE PLOT-E____ PLASTIC h:‘;:ﬁ;; weun 'E REMARKS
k o |<E| B 200 40 B0 80 100 MM comew T = D &
G g ul=z1 2 1 I 1 I i we w wp | 3 ugd GRAIN SIZE
ELEV lz| gl 2|28 O [SHEAR STRENGTH kPa A S — DISTRIBUTION
DEPTH DESCRIPTION AE £l E 22| T |o UNCONFINED  + FIELDVANE v %)
ez ZE°| & | QUICKTRIAKAL x LABVANE | WATERCONTENT (%)
o 200 40 B0 BO 500 20 40 B0 «Nim3 |GR sA S CL
o0 DCPT from surface.
\\

END OF DCPT AT 1.37 m.
CONE REFUSAL AT 1.37 m,

+

3

X

3.

Numbers refer to
Sensitivity

20
165 (5) STRAIN AT FAILURE




ONTMT4 2318.GPJ 27/01/05

Ministry of ,[:]
Transportation D D

Ontaria THURBER
RECORD OF BOREHOLE No 14+312.5 CL 10F1 METRIC
W.P. 4B80-93-00 LOCATION Armour Township, $T. 14+312.5, CL ORIGINATED BY _SL
HWY 1 BOREHOLE TYPE _ Hefiow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 25.06.04 - 25.06.04 CHECKEDBY _ MA
SOIL PROFILE SAMPLES & 2 Egg}l{\SMFiACN%%NPELSENETRATION psme | MATURAL Lo — REMARKS
] MOISTURE I
'6 o 2 % 8 20 40 80 a0 100 LT co:«'rsN'r LT "z_' Q &
glE o | Y|2E] 3 e wp " we | U | cramsize
ELEV BESCRIFTION |2 & | Z|Sg]| 2 |SHEARSTRENGTHKPa S — DISTRIBUTION
DEPTH 2|3~ >|28] £ [o uNcoNFINED  + FIELDVANE ¥ %)
EiZ 2lEC] & |e QUICKTRIAXAL % LABVANE | WATERCONTENT (%)
© i 20 40 &0 80 100 20 40 &0 im3 |GR A 81 cL
29| ToPsOIL, some roctiets =
Black Sy
04| Sty SAND, trace gravel, wilh cobbies 1
Very Dense
Brown to Grey
Moist
11 AS e
[ 1. 55 T 4]
050
2 | As o 7 53 38 5

28 END OF BOREHOLE AT 2.62 m.
AUGER REFUSAL AT 2.62 mON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 2.21 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

20
3 3. Numbers refer to
U ettty WS 00y STRAN AT FAILURE



ONTMT4 2316.GPJ 27/01/05

Ministry of
Transporiation

—
0

Cntario Toeen
RECORD OF BOREHOLE No 14+312.5R 58 10F 1 METRIC
WP, 480-93-00 LOCATION Arour Townsnip, 5T, 14+312.5, OfS 58R ORIGINATED BY 8L
HWY 11 20REHCLE TYPE _ Dynamic Cong Penetration Test (DCPT) COMPILED BY WM
DATUM  Geodetic DATE 25.06.04 - 25 06.04 CHECKED BY MA
SOIL PROFILE SAMPLES | o w  [SERAMIC CONG FENETRATION FEMARKS
) = plasTic  MATURAL vauie E EM
e w|<Z] 8 20 40 80 B0 100 ™M wme | T &
Stz L w32 = e A I wp W wo| 58 [ cranseze
ELEY DESCRIPTION S18 | 3|25]| 2 [srearsTRENGTH KR LA DISTREUTION
DEFTH =2 & S|13&| g [0 unconrmen  + FIELDVANE ¥ %)
El= zlzo| © |e cucktRiAXAL x LaBVANE | WATER CONTENT (%)
© ] 20 40 &0 B0 100 20 40 60 wim® |er sa s o
0.6 DCPT from surface,
36| ENDOFDCPTAT358m.
CONE REFUSAL AT 358 m.
+ a' x 3. Numbers refer to

20
Sensilivity 55 5) STRAIN AT FAILURE




ONTMT4 2318.GPJ 27/01/05

Ministry of
Transportation

)
L0

Ontario THURE
RECORD OF BOREHOLE No 14+325 R18.75 10F1 METRIC
W.P. 480-83-00 LOCATION Armour Township, ST. 144325, O/S 18.75R ORIGINATEDBY SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Gsodetic DATE 25.06.04 - 25.06.04 CHECKED BY ___MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ 4 [RESISTANGE PLOT e w1 o | remarks
W I
= wl=z| o 4 60 8 10 | wer ™ S &
3 x wi= 8 = ) ) 3 F 1 wh w W, o GRAIN SIZE
ELEY & g W g 25| 2 [SHEARSTRENGTHKPa A 2 DISTRBUTION
DEPTH DESCRIPTION c12l F | Ei2 Z| & |o unconsmED  + FIELDVANE y
EizZ g z WATER GONTENT (%) | 1 (%)
B zlg Ol 4 | e QUICKTRIAXIAL X LAB VANE
] 2 40 B0 B0 100 20 40 60 km3 |GR SA St CL
o0 TOPSOIL, some roallets - -]
Biack E
0.5 Silty SAND, trace gravel, occasional
cobbles
Dense tc Very Dense
Brown to Grey 1 s 35 °
Moist
21 85| 40 ) 8 55 34 4
3| 85 | 58 5
25 END OF BOREHOLE AT 2.95 m.
AUGER REFUSAL AT AT 2.85 mON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 2.95 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WiTH
DRILL CUTTINGS.
W3 %3, Numbers refer to

Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE




ONTMT4 2318.GPJ 2701705

Ministry of
Transportation

—
[0

Ontario RBER
RECORD OF BOREHOLE No 14+337.5 CL 1 OF 1 METRIC
W.P. 480-93-00 LCCATION Ameur Township, ST. 14+337.5, CL ORIGINATED BY SL
HwY 11 BOREHOLE TYPE _ Dynamic Cene Penetration Test (DCPT) _ COMPILED BY __ wM
DATUM Geodetic DATE 2506.04 - 25.06.04 CHECKED BY MA
DYNAMIC CONE PENET RATION
SOIL PROFILE SAMPLES | o W RESIETANCE PLOT = i N
B S PLASTIC | orsvune vewn &
[ w | % g @A 20 40 B0 80 100 LM CONTENT Wl 5 0
=g 4 wlz=| = T wp w w | 38 | cramseze
_ELEV_ DESCRIPTION & o W 3 % 5 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH < = E |3 s 2 [© UNCONFINED + FIELD VANE ¥ %)
I 219 QU |e QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
o 20 40 680 80 100 20 4 80 wim3 |GrR sA s oL
00/ pCPT from surface.
4z END GF DCPT AT 448 m.
CONE REFUSAL AT 4.19 m.
4+ 3 x 3. Numbers refer to

Sensitivity

20
1695 (04} STRAN AT FAILURE




CNTMT4 2316.GPJd  27/01/05

Ministry of [~
@ Transgortation D D

Ontaric THURRER
RECORD OF BOREHOLE No 14+337.5 R46 1 OF 1 METRIC
W.P. 480-93-00 LOCATION Armnour Township, ST, 14+337.5, O/S 46R ORIGINATED BY _SL _
HWY 11 BOREHOLE TYPE _ Hollow Stern Augers COMPILEDBY _ wm
DATUM _Gegdetic DATE 28.06.04 - 28.06.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, 4 |RESISTANCE PLOT . REMARKS
w = ajﬁ PLASTIC Liawo =
- @ 5] MOISTURE i [ &
5 a|LE) & 20 40 60 80 100 |"™T  cowmewr M zQ
Sig L1Z2E| = PP et wp w we| 54 | eramsie
ELEV BESCRIPTION Tlzl & F|E5| & [SHEARSTRENGTHKPa B — DISTRIBUTION
DEPTH < |[Z2| ¢ > |2 8| £ |O UNCONFINED  + FIELDVANE ¥ %)
£z 2 g C| @ Je QUucKTRIAXIAL % LABVANS | WATER CONTENT (%)
© w 20 40 60 8O 100 20 40 B0 wm3 ler sa s
000 roPSOIL, some reotets =]
Black = ]
0.3 Sitty SAND to Sandy SILT, trace
gravel, occasional cobbles
Very Dense
Brown
Moist 1 88 66 o
Becoming Grey
2| 88 50 b 0 39 57 3
3| 85 =8 o
4l ss | a1 o 3 54 3 12

4.0 END OF BOREHGLE AT 3.99 m.
AUGER REFUSAL AT 3.89 m ON
PROBABLE BEDRCCK OR
BOULDER.

BOREHOLE OPEN TO 3.66 m AND
DRY UPON COMPLETION.
BOREHOLE GROUTED TO
SURFACE.

3 3 ¥ Numbers refer to 2
T sensiaty 155 (o4) STRAIN AT FALURE



ONTMT4 2316.GPJ  27/01/05

Ministry of
Transportation

£
O

Ontario neER
RECORD OF BOREHOLE No 14+350 R18.75  10F1 METRIC
WP, 480-83-00 LOCATION Arrnour Township, ST. 14+350, O/8 18.75R ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ WM
DATUM Geodetic DATE 28.06.04 « 28.06.04 CHECKED BY MA .
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = - ;l RESISTANCE PLOT S n ; REMARKS
MOISTURE. [
5 o|l=3| 8 20 40 80 80 108 |"™M cowem M| SO &
215w | YIZE| 2 : . : ‘ ! wp w wop 2 | oRAINSIZE
ELEV DESCRIPTION E: Eg p 2& g SHEAR STRENGTH kPa 5 . DISTRIBUTION
DEPTH < |35 [ > 8 % g O UNCONFINED + FIELD VANE ¥ (%)
E E 2leO| U [e cuckTriaxal x LavaNe | WATER CONTENT (%)
< @ 20 40 60 80 100 20 40 80 kwm? [or sa s oL
88| 1oPsOIL, some rootiels =
Black ]
0.4 Silty SAND, trace gravel, occasionai
cobbles
Dense 1o Very Dense
Brown to Grey
Moist 1 S8 38 a
2| 88 a0/
050
3 88 70 o 11 62 27
(SI+CL)
4 | 85 82 Q
37 END OF BOREHOLE AT 3.71 m.
AUGER REFUSAL AT 3.71 mON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 3.43 m AND
CRY UPON COMPLETION.
BOREHOLE BACKFILLED WiTH
BENTQNITE GROUT TC SURFACE.
£33 % Numbers refer to

20
Sensitivity L5 (o) STRAIN AT FAILURE




ONTMT4 2316,GPJ  27/01/05

Ministry of |
Transportation D D
Qnitario ——

RECORD OF BOREHOLE No 14+362.5 CL 10F 1 METRIC

W.P. 4BC-93-00 _ LOCATION Armnour Township, ST, 14+362.5, CL ORIGINATEDBY SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM Gecdetic DATE 28.06.04 - 28.06.04 CHECKED BY A
DYNAMIC CONE PENETRATION
5010l PROFILE SAMPLES o W |RESISTANCE PLOT MATURAL - REMARKS
E @ E“ PLASTIC  oisTuRe Ut I
5 w{xg] 8 20 40 80 80 100 ™ Comr M| 5O &
S|z giz=z] = ‘ : : . L wp w w | 2T | eraNszE
ELEV ElE w | 3195] © |SHEARSTRENGTH kPa =
DESCRIPTION ElE2 & 21221 B —_———— DISTRIBUTION
DEPTH < | 5 [ = 8 % ; 3O UNCONFINED + FIELD VANE ¥ (%)
El= Z(zO| © | cuckTRAXAL x LaBvANE | WATER CONTENT (%)
o u 200 40 80 80 100 2}) 40 60 im? |GR sA s1 cL
00| TOPSOIL, some rooliets =
04 SAND, seme sift to silty, trace gravel, o
occasional cobbles
Dense to Very Dense
Brown
Wt 1| 8§ 51 o
Grey
21 88 48 o
2.2 Silty SAND, trace gravel, oceasional
cobbles
Dense to Very Dense 3] 85 | 44 o 5 66 20
Gray {81+CL)
Moist
4 83 52 a

38 END OF BOREHCLE AT 3.76 m.
AUGER REFUSAL AT 3,76 m ON
PROBABLE BEDROCK CR
BOULDER.

BOREHCLE OPEN TO 3.51 m AND
DRY UPON COMPLETION,
BOREHOLE GROUTED TO
SURFACE.

0
3 .. 3. Numbers refer to
TR Sensitiviy 1595 (%) STRAIN AT FAILURE



ONTMT4 2316.GPJ 27/01/05

@ _!}_Ainistry gfa . A
ransportation
Ontario Qngn

RECORD OF BCREHOLE No 14+362.5 R48 10E 1 METRIC

W.P. 480-93-00 LOCATION Armour Township, ST. 14+362.5, 078 48R GRIGINATED BY &L
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY __ WM
DATUM _Gendetic DATE 29.06.04 - 29.06.04 CHECKED BY MA
DYNAMIC CONE PENE TRATION
$01. PROFILE SAMPLES W
5 [%: é RES'STANCE PLOT*E__" PLASTIC :QEF:I:E []=11] 1] |.I-. REMARKS
b w|T2| 8 20 40 80 80 100 | amm | BES &
Slel L | (28] z T wp w w | P8 | oransize
ELEV DESCRIPTION Elao g 3198 g SHEAR STRENGTH kPa — DISTRIBUTIGN
DEPTH 22| 7 138 £ ] O UNCONFINED + FIELD VANE y o)
E z Z|EC| U je QUCKTRIAXAL X LABVANE WATER CONTENT (%)
i 20 40 80 8¢ 10D 20 40 80 km3 |GrR SA SI CL

0.6 DCPT from surface.

N

1.8 END OF DCPT AT 1.80 m.
CONE REFUSAL AT 1.80 m.

3 3, Numbers refer to

20
- Sensiivity 15%5 (%} STRAIN AT FAILURE



ONTMT4 2318.GPJ 27/01/05

l\rninistry gf y DIZD
ransportation

Ontario HoREER
RECORD OF BOREHOLE No 14+375 R18.75 10F 1 METRIC
W.P.  480-83-C0 LOCATION Armour Township, ST. 14375, OIS 18.75R ORIGINATEDBY sl
HWY 13 BOREHOLE TYPE _ Huilow Stem Augers COMPILEDBY __ WM
DATUM _Geodetic DATE 23.06.04 - 26.06.04 CHECKED BY ___ waA
DYNAMIC; CONE PENETRATION
S0IL PROFILE SAMPLES w
B 2 |FCOSTNGEROT 2= susic ML eup| o | REMARKS
£ wizz| 8 20 40 80 80 100 ["™M comer M 5O &
S gizel 2 . . : I w wp w wl 28 | cramnsze
o leg) w Zla2s]| © ISHEAR STRENGTH kPa z
ELEY BESCRIPTION [ e Flz2| e B S DISTRIBUTION
DEPTH |2 & 5188 = |o UNCONFINED  + FIELDVANE ¥ %)
El= Z2|E0| @ [e QUCKTRAXIAL x LABVANE | WATERCONTENT (%)
© o 20 40 60 8¢ 100 20 40 60 kvm? |GR sA s1 CL
09 TOPSOIL, some rootlets =
Black ]
0.4 Silty SAND, trace gravel, occasional
cobbles
Compact
Brown
Moist IN¥ I 85 24 o

1.5 END OF BOREHOLE AT 1.50 m.
AUGER REFUSAL AT 1.50 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 1.50 m AND
DRY UPON COMPLETION.
BCOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

20
+3 %%, Numbers refer to 1545

Sensitivily jo (%} STRAIN AT FAILURE



2711 /05

ONTMT4 2216.GPJ

Ministry of
Transportation

o
(10

Cntario g
RECORD OF BOREHOLE No 14+387.5 CL 10F1 METRIC
W.P. 480-83-00 LOCATION Armour Township, ST, 14+387.5, CL ORIGINATED BY St
HWY 11 BOREHOLE TYPE __Dynamic Gone Penetration Test {DCPT) COMPILED BY __ wM
DATUM _Geodetic DATE 28.06.04 - 28.06.04 CHECKED BY MA,
DYNAWIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ:;' " § RESISTANCE PLOT = o T ™ REMARKS
= w | £ :oz & 20 40 60 B0 100 LT CONTENT )l = g &
2lEl L] 928 = T wp w w| S8 | cramsizE
ELEV DESCRIPTION & @ 2 25 g SHEAR STRENGTH kPa o DISTRIBUTION
BEPTH < | = £l g 25| £ Jo UNCONFINED  + FIELD vANE ¥ %)
ElZ Z2|ZC| L e QUCKTRIAXIAL X LABVANE | WATERCONTENT (%)
© o1 20 40 80 8 100 20 40 60 km3 |GR A Sl CL
.0 PCPT from surface.
24 END OF DCPT AT 2.41 m.
CONE REFUSAL AT 2.41 m.
3 . 3. Numbers refer fo Y
L ] 1545

Sensitivity 10

{%) STRAIN AT FAILURE




ONTMT4 2316.GPJ  27/01/05

Ministry of
Transportation

—
L0

Ontario e
RECORD OF BOREHOLE No 14+387.5 R51 10F 1 METRIC
WP, 480-53-00 LOCATION Anaur Township, ST. 14+387.5, OIS 51R ORIGINATEDBY SL
HWY 11 BOREHOLE TYPE _ Haliow Stem Augers COMPILED BY WM
DATUM Geodelic DATE 28.068.04 - 28.06.04 CHECKED BY A
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 % [RESISTANCE PLOT e R £ | REMARKS
MOISTURE -
- @ E g % 20 40 80 B0 100 nat CONTENT LMTL = 0 &
- & & EE| = L ! ! : . wp w we | 3 g GRAIN SIZE
ELEV DESCRIPTION Ela| g | J|ea| & [sHEarsTRENGTHKPa v " DISTRIBUTION
BEFTH S|E| £ 5|88 T [o unconrneD  + FIELDVANE ¥ %)
El= Z1E O] @ |e QUCKTRIAXAL % LABVANE | WATER CONTENT (%)
@ o 20 40 & B0 100 26 40 60 kvm3 |GR sA St CL
09 oRGANICS, some rodllets ]
Biack —~
0.7 Silly SAND, trace gravel, with cobbles l
Compact to Very Dense
Brown 1 35 11 Jo!
Maist
2| 85 | 500
125
3| ss | 5o °©
125
Q
4| 88| 55 360 3 5
37  ENDOF BOREHOLE AT 373 m.
AUGER REFUSAL AT 3.73 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 2.20 m AND
WATER LEVEL AT 2.1 m UPON
COMPLETION.
BOREHOLE GROUTED TO
SURFACE.
+ 3’ w3, Numbers refer to

Sensitivity

20
1S®5 (%) STRAIN AT FAILURE




Hwy 11 Katrine

THURBGSD 2316.GPJ 27/01/05

FIGURE O1
GRAIN SIZE DISTRIBUTION
Silty SAND
Siza of openings, inches U.S.5 Sleve size, meshesinch
B Ay 3 P Y T 34 810 18 30 40 5060 100 200
100
A
% S| > |
m e
70 P b
g N
~ B0
: W
1]
s
[THE ]
| .
=
g
& 40
1T}
o
3¢ \K
20 q‘§\x
RS
\%\
10 =i ﬁ !
100 10 1 0.1 0.01 ‘ 0.001 0.0001
GRAIN SIZE, mm
coBaLE| COARSE FINE COARSE | MEDIUM ‘ FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
& 14+300 L18.75 1.66
X 14+300 R18.75 1.83
A 144300 R18.75 478
* 14+312.5 CL 2.36
® 14+325 R18.75 1.83
January 2005 il Prepd ... WM_
Project .480-93-00 Chkd MA

THURBER




THURBGSD 2316.GPJ 27/01/06

Hwy 11 Katrine

GRAIN SIZE DISTRIBUTION FIGURE 02

Silty SAND, Sandy SILT

Slze of npenings, nches 1.8.5. Sieve size, meshesfnch
g 47‘" 3 1rvp_- " Fyn :{2‘-3!- 3 4 810 14 30 40 5060 100 200
100 o ‘ 4 ‘
P
A i~ \
) sl
I T
\A.\'\ §R \
a0 NN
TR
N &
70
3
E N X:
£ 60 _*
x )\
2 \
i 50 \
—
A\
& 40 :
i \
30
D\ b‘\m
|
20 ) \g 5
XY
10 \W o
o r %:@
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE |  FINE COARSE | MeDUM |  FmnE SILT and CLAY
SlZe GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
L 14+337.5 R46 1.83
X 14+337.5 R46 3.28
A 14+350 R18.75 2.59
* 14+362.5 CL 2.59
® 14+387.5 R51 3.28
Date . dJanuary 2005 D D Prep'd ... WM
Project . 480-93-00 Chkd. ... MA

THURBER




METRIC

DIMENSIONS ARE N METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

HWY 11
CONT No
WP No 480-93-00

HIGHWAY 11 MAIN LINE
ARMOUR TOWNSHIP

NO station | OFFSET FROM
1443625 R4G 1443625 Ra8
14+375 R18.75 144375 R18.75
1443875 CL 14+387.5 cL
14+387.5 RS 14+387.5 251

=

s

CON

1

LR

14+ 312.5L34 14+300L18.7
& * L18.75

144312, 14 . .
* 2.5CL & +337.5CL ¢14+3625CL J3}‘|4+387.5CL

STATION 14+290 TG 144320
MEDIAN Cl & SECTION AT 14+305 SBL
BOREHOLE LOCATIONS AND SOIL STRATA|

SHEET

Marshall
Macklin
Monaghan

CONSULTING ENGINEERS + SURVEYORS « PLANNERS

L1

THURBER

DD THURBER ENGINEERING LTD.

EY PLAN
0.5%km 0 1.0xm

e

LEGEND

Bore Hole

or Probe Hole
Bore Hole & Cone

investigation (Date)

Dynomic Cone Penetrotion Test {cone)

Blows/0.3m {Std pen Test, 475J/blow}

CONE Blows/0.3m {60° Cone, 475J/biow)
PH Pressure, Hydraulic
z WL in Piezometer ot Time of

14+312.5CL
‘ Heod Artesion Water
T Piezometer
(:_ HWY 11 MEDIAN pa WL in Open Borehole Upon Completion
of Drilling
330 . . .
EXISTING {GROQUND PROPOSED| HWY CONE APPROXIMATE EX"E%NG 90% Rock Quality Designation (RQD)
SURFACE 11 MED AN GRADE 100 A/R Auger Refusaf
325 / DE e = " GROUND SURFACE A i
CONE —COre— e/R . GFFSET FROM
100 - TOPSOIL NG STATION MEDIAN CL
320 N N 144300 L15.75 14+300 L18.75
N\ S 320 320 14+300 R16.75 142300 R18.75
| Y - SILTY SAND 14+312.5 CL 1443125 CL
515 c/R / TOPSOIL o/ R Pd_SILTY SANC Very Dense 1343125 £34 1443125 L34
5 AT o S LLEN A R 315 15 14+312.5 R 58 14+312.5 R 58
SILTY SAND/ SAND toSHEY _SANDS 3 315
Dense to Very Dense 144325 Ri8.75 144325 R18.75
VYery Dense 14+337.5 CL 14+337.5 cL
310 L 310 5 0 e 20w HOR 144+337.% R46 14+337.5 R46
144300 14+400 ——— 144350 R18.75 14+350 R18.75
: am VeRt 14+362.5 GL 14+362.5 L
= NOTE—
The boundaries between soil strato hove been
PROFILE q:_ HWY 1 1 MED]AN SECTION A A established only at Bore Hole locations. Befween
5 o 10 2om HOR "— Bore Holes the boundaries gre assumed from
geological evidence.
25 Q 5 10m  ¥ERT
@
=
=]
wr
& [JAN_05| WA | BSUED AS DRAFT FOR_REWIEW
DRAWING NOT TO BE SCALED = [TDaTE | BY DESCRIPTION
: 100 mm ON ORIGINAL DRAWING DESIGN A |CHK ACG_JCODE CHEDC _ |LOAD [DATE JAN, 2005
) DRAWN HS  [CHK Ma ~ |5ITE ISTRUCT [SCHEME Jows O1




METRIC

DIMENSIONS ARE IN METRES
AND/OR MWILLIMETRES
UNLESS OTHERWISE SHOWN

HWY 11
CONT No
WP No 480-93-00

FFSET FR
NO STATION OMESDEAN C‘E“
14+362.5 RaB 1443625 R48
144375 R1B.75 14+375 R18.75
1443875 CL 14+387.5 cL
144387.5 R51 14+387.5 R51

LN

B 14T 350K e T AR T T
Lo £1350R15.75¢1 SEFTRIETS

- e RS

14+300R18.75’_

14+325R18.75
L 2

14+3375046

N $ /
F i ¥ H

144+350R18.754 14+ 375R18.7
_‘ » S5R18.75

330 FROPOSED HWY 11 NBL: GRADE 130
325 325
EXISTING [GROUND SURFACE
320 N N__f 320
TOPSOIL - -5 \EN'D\/\
315 ' PR LRI e
5 \TOP 315
i \SILTY SAﬂS
Compact to Very Dense
310 1a+ago 0

PROFILE © HWY 11

NBL

13 20m  HOR

320

320
CONE TOPSOIL
3 CONE
“‘ 100
~ C/R T
" C/R SILTY SAND PSR 20
to R
SANDY SILT A/ SILTY SAND
v Compact to Very Dense
300+ ery Dense ! Y
e t4+400
TOE OF HWY 11 NBL
19 20m  HOR
10m  VERT

HIGHWAY 11 MAIN LINE

STATION 144290 TO 14+390
NBL CENTRELINE AND RIGHT TOf
BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

ARMOUR TOWNSHIP

Marshall

Macklin

Monaghan

COMSULTING ENGINEERS » SURVEYORS v PLANMERS

L1
DD THURBER ENGINEERING LTD.

THURBER

LEY, PLAN

LEGEND

—R

Bore Hole

Dynamic Cone Penetretion Test {cone)
or Probe Hole

Bore Hole & Cone

Blows/0.3m (Sid pen Test, 475)/blow)
Blows/0.3m (60" Cone, 475J/blow)
Pressure, Hydroulic

WL in Piezomeler af Time of
Investigotion {Dote)

Head Artesion Waoler

Piezometer

WL in Open Borehole Upon Completion

of Drilling

90% Rock Quality Designation (RQD)

A/R Auger Refusal

C/R Cone Refusal

OFFSET FROM

NG STATION MEDIAN CL
14+300 L18.75 14+300 L18.75
144300 R18.75 14+ 300 R18.75
144+ 312.5 CL 14+312.5 CL
14+312,5 L34 144+312.5 L34
14+312.5 R 58 14+312.5 R 38
14+325 R1B.75 14+ 325 R18.75
144337.5 €L 14+337.5 CL
144337.5 R46 14+4337.5 R46
14+ 350 R18.75 144350 R18.75
14+362.5 CL 14+362.5 CL

= NOTE—

The boundaries between soil strola have been
established only ot Bore Hole locolions. Belween
Bore Holes the boundories ore assumed from
geological evidence.

25 o 3 10m VERT
wv
2
=)
wr
& [0, 05 | WA | ISSUED AS GRAFT FOR REVIEW
DRAWING NOT TC BE SCALED = I BafE 1 BY DESCRIPTION

' 100 mm ON ORIGINAL DRAWING DESIGN MA__[CHK ARG [CODE GHBDC [LOAD TDATE JAN, 2005

DRAWN 1S |CHR MA_ ISITE [STRUCT TSCHEME  JOWC 02




Highway 11: Highway 518 West to Highway 520
High Fills, Deep Cuts and Swamp Crossings

Appendix P

Highway 11, Station 15+220 to 15+290



ONTMT43 2316.GFJ 24/10/05

binistry of
Transportation

—
B

Onlan'n THURBER
RECORD OF BOREHGCLE No 15+227 R18.75 1 OF 1 METRIC
WP 480-93-01 LOCATION Armour Township, ST. 15+227, OIS 18.75R CRIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY HS
DATUM _Geodetic DATE 25.08.05 - 25.08.05 CHECKED BY MA
SOIL. PROFILE SAMPLES | w [BEMMIC CONE PENE TRATION REMARKS
£ o Ed PLASTIC hﬁgﬁ:\:& veuo| E
Z Q UMIT umr | 2 &
5 v @ g & @ %0 4I0 EID EIO 1?0 CONTENT % a |
o o S -1 W w Wy g | oraNsizE
ELEV Elm | g J12a1 9 |SHEAR STRENGTH kPa
e DESCRIPTION = =128 = s G| DISTRIBUTION
DEPTH <= a |2 &| € |© UNCONFINED  + FiELDVANE ¥ %)
El= Z1ZO| I |e QUCKTRAXAL x LABVANE | WATERCONTENT (%)
© i 20 40 80 80 100 20 40 60 wim3 [Gr sa @ oL
B 2 ”
Dark Brown o ss 2 1
g
N
{2
0.6 Sandy SILT, trace grave!, occasional ]
cobbles
Compact
Grey 2{ss ] 10 o
Wet
3 S5 12 o 3 26 67 4
2.1 Silty SAND, occasional cobbles
Grey 4 S5 50! =]
24 £ND OF BOREHCLE AT 2.44m. .150
AUGER REFUSAL AT 2. 44mON
PROBABLE BOULDERS.
BOREHOLE OPEN 70 BOTTOM AND
WATER LEVEL AT 0.76m DEPTH
UPON COMPLETION.
BCREHOLE BACKFILLED WITH
DRILL CUTTINGS AND BENTONITE
TQ SURFACE.
+ 3 2. Numbers refer to 15 2'05
' ' %- {%) STRAIN AT FAILURE

Sensttivity




ONTMT4S 2318.GPJ 2471005

Ministry of
Transportation

r—
[10Y

Ontario THUREER
RECORD OF BOREHOLE No 15+231.7 R39.9 10F1 METRIC
W.P. 480-93-01 LOCATION Armour Township, ST. 15+231.7, O/S 33.8R ORIGINATED BY GA
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILEC BY _ WM
DATUM _Qeodetic DATE _ 19.08.04 - 19.08.04 CHECKED BY ___MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & L] g [restsTaRceRLOT = asme MWL gl | REMARKS
— MOISTURE I
[ @ b g a 200 40 80 80 100 L CONTENT e E & &
2% wlzg| z T wp w w | 52 | cramsize
ELEV DESCRIFTION Slai g 3128| 2 [SHEARSTRENGTHKPa A D TRBUTION
DEPTH < |3 £ E Z&| = [ unconFNED  + FiELD vANE X y (%)
El= EIES| @ [ ouickTRIANAL x LaBvaNg | YATER CONTENT (%)
© i 20 40 0 8¢ 150 20 40 &0 wimd ler 84 81 oL
0.0 SAND, trace silt, race rootlets
2.2 Brown,
SAND and SILT, trace clay, trace 1 &8 8 )
gravel
Laose to Very Dense -
Brown
Wet
2] 85| 28 )
3| 88 | 74 o 4 48 45 4
occasional cobbles or boulders
4| 85| 17 o
S§ | 50/
075 o

BOULDER.

COMPLETION.

SURFACE.

ay END OF BOREHOLE AT 3.66 m.
AUGER REFUSAL AT 3.66 m ON
PROBABLE BEDROCK OR

BOREHOLE QPEN TG 3.66 m AND
WATER LEVEL AT 2.74 m UPON

BOREHOLE GROUTED TO

+3 % 3. Numbers referto

20
Sensilivity BES ) STRAIN AT FAILURE




ONTMT4S 2316.GPJ 24/10/05

Ministry of
Transportation

—
[0

Ontario [l
RECORD OF BOREHOLE No 15+237 CL 10F 1 METRIC
WP 480-93-01 LOCATION Armnour Township, ST, 15+237, GL ORIGINATED BY _GA
HWY 11 BOREHCLE TYPE _ Hollow Stem Augers COMPILEDBY _ HS
DATUM _Geodetic DATE 25.08.05-25.08.05 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w | RESISTANGE PLOT . REMARKS
Hel| Z —%___ st e vawe| T
P n|ZZ| B 20 40 6 80 100 |"™ Cower ™| 5B &
el L1 22| = el ey K| we w w| BE | cramsie
ELEV DESCRIPTION Ele 2 (28| 2 |SHEARSTRENGTHKPa ————— DISTRIBUTION
DEPTH < | = Ef 5|28 £ jo UNCONFINED  + FELDVANE v %)
£l% Z|ZC| & |e QUOKTRIANAL x LaABVANE | WATER CONTENT (%)
o 200 40 80 80 100 20 40 60 wim 3 |GR 54 S CL
80 ToPSOIL (150mm) =
0.z SAND, trace silt, trace gravel ss | 18 o
Compact to Dense
Grey
Moist
85 30 ]
1.3 Sandy SILT, trace gravel, cccasional
cobbles
Compact 3| 85 19 o
Grey
Wet
Becorming Very Dense 4| ss 1 100
o 5 20 58 7
27 END OF BOREHGLE AT 2.74m.
AUGER REFUSAL AT 2.74m ON
PROBABLE BOULDERS.
WATER LEVEL IN OPEN BOREHOLE
AT 1.52m DEPTH UPON
COMPLETION.
BOREHOLE BACKEILLED WITH
DRILL CUTTINGS AND BENTONITE
TO SURFACE.
+ 3 % 3 Numbers refer to 1535

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S 2316.GPJ 24M0/05

Ministry of
Transportation

-
0

QOntario Jompinpad
RECORD OF BOREHOLE No 15+242.9 R76.5 10F1 METRIC
W.P. 480-83-01 LOCATION Armour Township, ST. 15+242.9, O/8 76.5R ORIGINATED BY _GA
HWY 11 BOREHCLE TYPE _ Dynamic Cone Penetration Test (DCPT} COMPILED BY _ WM
DATUM _Geodetic __ DATE 19.08.04 - 19.08.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
E ) g PLASTIC e URE Liune b T
= o |ZZ| B 20 40 80 80 100 | coves M| SO &
Sle u =82y i I 1 1 L we w wi| @@ | GRAINSIZE
ELEV algi ¥ Jilax] © |SHEARSTRENGTHkPa L DISTRIBUTION
SERTH DESCRIPTION sl21 8 2158] &
I3~ > 28| £ |0 UNCONFINED  + FIELDVANE . y (%)
1z FlEO| @ | QUICKTRIAXAL X LABVANE | WATERCONTENT (%)
o o 20 40 60 80 100 20 40 60 wim3 ler sa 81 cL
0.8 DCPT from surface.
6.1 END OF DCPTAT6.10 m.
+3 %3, Numbers refer to

Sensitivity

20
‘55%5 (%) STRAIN AT FAILURE




ONTMT4S 2316.GPJ  24/10/05

Ministry of
W Transportation

-
L1

Oﬂ[aﬁo THURBER
RECORD OF BOREHOLE No 15+244.5R21.5 10F1 METRIC
WP, 480-93-01 LOCATION Arrnour Township, ST, 15+244.5, O/S 21.5R ORIGINATED BY @A
HWY 11 BOREMOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 12.08.04 - 19.08.04 CHECKED BY MA
DYNAMIC CONE FENETRATION
SOIL PROFILE SAMPLES | o u |RESISTANCE PLOT v . REMARKS
g 2 = mashc AL Loup =
E N EEIR: 20 40 60 B0 00 ™M Comer U} 58 &
ol w =gl = 1 wp w wo| B | GRANSIE
ELEV Eig| ¢ 2 5] 2 |SHEARSTRENGTHKPa —_— DISTRIBUTION
DESCRIPTION e 2 E 2z2]
DEPTH <{Z >[Z 8] = |o UNCONFINED  + FIELD VANE v %)
Ei= Z[£0] @ |e QuckTRIANAL x LABVANE | WATER CONTENT (%)
o i 20 40 60 80 100 20 40 &0 Nm<> |GR SA S1 CL
0.9 PEAT, sandy P
0.2 Dark Brown S
SAND, some silt, trace gravel, 1 88 8 °
occasional cobbles
{.cose to Very Dense
Brown
Wet
2| 88 | 37 © 13 74 13
(SI+CL)
3| 85| 28 o
{1755 | 507
400
o
ol 507 Q
050
34 END OF BOREHOLE AT 3.35 m.
AUGER REFUSAL AT 3.35 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREMOLE OPEN TO 3.35 m AND
WATER LEVEL AT 2.44 m UPON
COMPLETION.
BOREHOLE GROUTED TO
SURFACE.
3 3. Numbers refer t 20
TR ‘5%5 (%) STRAIN AT FAILURE

Sensitivity



Ministry of 1

Transportation D D
Qntario
THUREER

RECORD OF BOREHOLE No 15+256.1 R40.7  10F1 METRIC

W.P. 480-93-01 LOCATION Armour Township, ST, 15+256.1, 0/S 40.7R ORIGINATED BY _GA —
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodelic DATE 18.08,04 - 18.08.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOEL PROFILE SAMPLES o 5 RESISTANCE PLOT NATURAL REMARKS
ol % ;2\ PASTE e O £
= n|l2Z| 8 % 4 & 8 w00 M cower M| T &
2|Elw] Y12E]| 3 ‘ s——— ' ‘ W w w| 3E | cransize
ELEV DESCRIPTION & uE; & P 25 g SHEAR STRENGTH kPPa o QISTRIBUTIGN
DEFTH 2|2 F >3 & < [O UNCONFINED + FIELD VANE ¥ (%)
Ak Z|EC| U |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
m 20 40 80 80 100 20 40 B0 wwm3 {GR SA SI CL
0.0 PiEA:“ finrous ﬁ"“
Bia 7 1 ss | 4 s
0.3 Silty SAND, trace clay, trace gravel,
occasional cobbles
Loose to Compact
Brown
Wet
2{s8s | o
3188 11 a 4 57 37 3
4 | 55 | 50
175 o
30 Gravelly SAND, some silt ‘o
Very Dense o4 5] 88 | 8w o
Brown 250 277 61 12
Maoist o SHCLy

4.1 END OF BOREHOLE AT 4.%1 m.
AUGER REFUSAL AT 4.11 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE GROUTED TO
SURFACE.

ONTMT4S 2316.GPJ 2410/05

+3 %3, Numbers refer to 15%5

Sensitivity Ta~ (%) STRAIN AT FAILURE



ONTMT45 2316.GPJ 2410/05

Ministry of
W Transporlation

Co
A0

Onlario THURBER
RECORD OF BOREHOLE No 15+257.5 CL 10F 1 METRIC
WP 480-93-01 LOCATION Armour Township, ST. 15+257.5, CL ORIGINATED BY GA
HWY 11 BOREHOLE TYPE __Dynamic Cone Penetration Test {DCPT) COMPILEDBY _ HS
DATUM _Geodetic DATE 25.08.05 - 25.08.05 CHECKED BY _ MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES > W IRESISTANCE PLOT - NATURAL = REMARKS
) 4 -Ei_ﬁ maste e tem| B
. o |ZE| 8 200 40 80 BO 100 WMT e UM Z O &
9 i w =2l =z 1 L L 1 . we w wi | =8 | GRANSRE
ELEV DESCRI Ela| & | 2|2g| S [SHEARSTRENGTHkKPa ——— DISTRIBUTION
DEFTR RIPTION g |z E. >33 g O UNCONFINED  + FIELDVANE y %)
E z F|EC| § e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
o 20 40 80 80 100 20 40 B0 Wm3 [GR SA SI CL
0.0 DCPT started at surface.
\
3.4 END OF DCPT AT 3.35m.
HOLE GROUTED TG SURFACE.
+ 3< w 3. MNumbers refer lo

Sensitivity

20
‘5‘30”5 (%) STRAIN AT FAILURE




ONTMT4S 2216.GPJ  24/10/05

Ministry of
Transporiation

—
[0

Ontario THUBRER
RECORD OF BOREHOLE No 15+266.7 R79.4 10F 1 METRIC
W.P. 480-93-01 LOCATION Armour Township, ST, 15¢266.7, 075 72.4R CRIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Holigw Stem Augers COMPILED BY _ wM
DATUM  Geodelic DATE 19.08.04 - 19.08.04 CHECKEDBY __MA
SOIL PROFILE SAMPLES | | RESISTANCE BLOT AT ION e wnme | rewares
wr MOISTURE [
5 o |ZE| 3 20 40 60 83 100 "™ commr M| SO &
O wilz=l z 2 ! ! 1 1 we w Wy, :g GRAIN SIZE
ELEV Cim oW Jle 5| & |SHEARSTRENGTHkPa
DESCRIFTION - & z|28]| & ———— DISTRIBUTION
DEPTH SIS F | 5|28| 5 |0 WCoNNED  + FIELDVANE ¥ %)
Er= EjeC| @ |e aUicKTRIAMAL x LABVANE | WATER CONTENT (%)
@ i 20 40 80 8 100 20 40 €0 Kim?3 [GR SA SI CL
0.0 [—A_A]
ok oA .
ac - *
02 Silty CLAY, trace sand 7 ! 53 2
Soft
Brown
2 88 7 0
3iss| 2 o
4| ss| 2 o
5| 8§ 2 ] o 0 1 B2 47
61 88| 2 o
50 SAND and SILT, trace clay, trace
gravel
Compact
Brown
Wet
7SS | oz o 2 41 54 3
6.7 END OF BOREHOLE AT 6.71 m.
BOREHOLE OPEN TO .71 mAND
WATER LEVEL AT 5.49 m UPON
COMPLETIGN.
BOREHOLE GROUTED TO
SURFACE.
+3 %3, Numbersreferto

Sensitivity

20
1595 (0) STRAIN AT FAILURE




ONTMT4S 2316.GPJ  24/10/05

Ministry of
Transportation

)
[0

Ontario .
RECORD OF BOREHOLE No 15+269.1 R22.5 10F1 METRIC
WP 480-93-01 LOCATION Armour Township, 5T, 15+269.1, O/S 22.5R CRIGINATED BY GA
HNY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY WiV
DATUM _Geodelic DATE 19.08.04 - 19.08.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y [REstSTANCE PLOT weme Mmool | REMARKS
23
b= o E Z| & 2 40 0 s d0 |M Gawes | 58 &
2% UiIZE| z . : . : ! wp w w | S | cransze
ELEV LW wi 3lag| & |SHEARSTRENGTHPa
_ELEV_ DESCRIPTION T [ FISE| B [T O— DISTRIBUTION
DEPTH < z2| r 138 T | O UNCONFINED — + FIELD VANE v %)
5= 2lEC| L [e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
e o] 20 40 80 80 160 20 40 €0 wm3 {GR SA S CL
0.0 DCPT from surface.
43 END OF DCPT AT 4.27 m.
CONE REFUSAL AT 4.27 m.
+3 3. Numbers refer io 15§§5
"7 Sensitivity 1o (%) STRAIN AT FAILURE




ONTMT4S 2315.GPJ  2410/05

Ministry of
Transportation

)
0

Ontario neLmBER
RECORD OF BOREHOLE No 15+270 R15 10F1 METRIC
W.P. 480-93-01 LOCATION Armour Township, ST. 15+270, O/S R15 ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _ HS
DATUM  Geodatic DATE 25.08.05 - 25.08.05 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES %, 4 |RESISTARCEPLOT — oo el o ] RENARKS
LA -
- nlzZ| 8 20 40 B0 80 100 Lt O X &
Six ul=gl = i : ‘ ! ! w w wi | 5@ | GRANSIZE
v gl W FloF| & |SHEARSTRENGTHkPa P - S
ELE DESCRIPTION 18 8| 2|28 € ————— DISTRIBUTION
DEPTH {2 5[23| £ [o UNCONFINED  + FIELD VANE ¥ %
ﬁ 2 z|gC| @ o queckiRIAAL x Lagvang | WATER CONTENT (%)
m 20 40 60 8 100 20 40 80 wm3 |er sa 81 CL
0.0 PEAT (200mm) b
N
02 Sandy SILT, trace gravel, occasional 1t1 1 | ss 6 o
cobbles or boulders
Leose to Compact
Grey
Dry ta Moist
2| 88| 1z o 2 25 69 4
3| 88| 10 o
2.1 END OF BOREHOLE AT 2.13m.

AUGER REFUSAL AT 2.13m ON
PROBABLE BOULDERS.
BOREHOLE QPEN AND DRY UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS AND BENTONITE
TO SURFACE.

n

3

.=

3,

Numbers refer to
Sensilivity

20
‘5$5 (%) STRAIN AT FAILURE




ONTMT4S 2316.GPJ 24M0/05

Ministry of {1
Transporiation D D

Cntario THURBER

RECORD OF BOREHOLE No 15+280.5 R41.8  10F1 METRIC

WP, 480-93-01 LOCATICN Armour Township, ST, 15+280.5, O/S 41.8R ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 19.08.04 - 19.08.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 W |RESISTANCE PLOT-::iR_ e TR eon - REMARKS
Eg2l S v MOISTURE wrf E & &
b n |23 & 20 40 B0 BO 100 LI CONTENT 5 0
2lg Wiz z ' T wp w wo| 58 | cramsize
Ei EV DESCRIPTION E'" o g 3 g a i‘-—Q SHEAR STRENGTH kPa — N DISTRIBUTION
DEPTH 1| = S |3£| = |0 UNCONFINED + FIELD VANE o
2| F clogel = 9 ¥ {%)
El= 2 20| i |® QUICKTRIAXIAL x LABvans | WATER CONTENT (%)
o e 20 40 60 & 100 20 40 60 kum? |GR SA I CL
98] vopsoL I~ =
02 Dark Brown 1 58 g o
SAND and SILT, trace clay, trace ¥
gravel, occasional cobbles
Loose to Compact
Brown
Wet
21 88 | 23 o 2 50 45 3
3| 881! 28 o
4| ss| s o
5|8 i H ‘_g o 148 47 3

43 END OF BOREHOLE AT 4.27 m.
AUGER REFUSAL AT 4.27 m GN
PROBABLE BEDRCQCK OR
BOULDER.

BOREHOLE OPENTO 4.27 m AND
WATER LEVEL AT 0.30 m UPON
COMPLETION.

Piezomeler installation consist of 19
mm diameter Schedule 40 PVC pipe
with a 1.52 m slotted screen,

WATER LEVEL READINGS:
DATE DEPTH
{m
12.01.05 050
280205 048

20
+3 % 3. MNumbers referlo 155

Sensitivity To (%)} STRAIN AT FAILURE



THURBGSD 2318.GPJ 27/02/05

Hwy 11 Katrine

FIGURE P1
GRAIN SIZE DISTRIBUTION
Silty SAND to Sandy SILT
Slze of openings, inches U.S.S. Sieve size, meshesfinch
8 Ay 3 o 1" Y Bonde 3 4 810 18 30 40 5080 100 200
100 - \
§:§§
Q0 e
R
80 mASALR X
70 N
z
£ &0 :
o \ N
uj
=
oL 50 |
P )
=
w
QO 40
o
wl
o
30
20
10
0 .
100 10 1 Q.1 0.01 0.0 0.0001
GRAIN SIZE, mm
CcOBBLE| COARSE FINE COARSE iMED!UM[ FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 15+227 R18.75 1.83
X 15+231.7 R39.9 1.83
A 15+237 CL 2.59
* 15+256.1 R40.7 1.83
® 15+266.7 R79.4 6.40
o 15+270 R15 1.07
Date .September 2005 D D Prep'd ... WM.
Project .480-93-00 Chkd. ....... MA .

THURBER




THURBGSD 2316.GPJ 27/09/05

Hwy 11 Katrine

FIGURE P2
GRAIN SIZE DISTRIBUTION
Silty SAND to Sandy SILT
Size of openings, inchas U.S.5. Sieve size, meshesfinch
6 Al 3 T 4 e a3 4 B10 18 30 40 S060 100 200
100 i L ) Il r4 l? * hl L - ﬁ%g& 1 1
9 ‘\K
8c %
70 \
2 {\
E 0
&
e i\
o. 50 d
z i
\
o ¥
s L
20
. »,
o %ml
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE ] MEDIUM [ FINE SILT and CLAY
SIZE GRAVEL SAND FiNE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
* 15+280.5 R41.8 1.07
X 156+280.5 R41.8 3.35
pate . September 2005 D D Prepd ... WM
Project 480'93'00 Chkd. ... MA

THURBER




THURBGSD 2316.GPJ 27/09/05

Hwy 11 Katrine

FIGURE P3
GRAIN SIZE DISTRIBUTION
SAND to Gravelly SAND
Size of openings, inches U.5.8. Sieve size, meshesfingh
& 4|1.;,- 3 e 1" 3{4- 1-3{5- a 810 18 30 40 5060 100 200
100 L A I 1 1 L L
N
80 ‘
N
80
70
"=
Z
& 60
o N \
w b
F A
—
b
5 40 \
x 4
[1§]
: \
30
20 \q
N
0 m
0
100 10 1 0.1 0.01 0.007 0.0001
GRAIN SIZE, mm
COBBLE| COARSE |  FINE COARSE | MEDUM |  FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
15+244.5 R21.5 1.07
16+256.1 R40.7 3.35
pate . September 2005, . D D Prepd ... WM. .
Project 480‘93'00 Chkd. ....... MA .

THURBER




THURBGSD 2316.GPJ 27/09/05

Hwy 11 Katrine

FIGURE P4
GRAIN SIZE DISTRIBUTION
Silty CLAY
Size of openings, inches 1.5.5. Sieve size, meshessinch
A Y B 3 4 810 16 30 40 5080 100 200
1w e T T e =T ]
20
70
: \
;]—: 60
i \
T}
rd
i~ 80 :
-
=
8 a0
b N
15|
o
30
20 !
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE | FnE COARSE | MEDIUM|  Fing SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
L 15+266.7 R79.4 3.35
Date . September 2003 D D Prepd . WM
Project .480-93-00 . Chkd. ....... MA .

THURBER




TTCALTR 2316.GPJ 27/05/05

Hwy 11 Katrine

ATTERBERG LIMITS TEST RESULTS

FIGURE P5

PLASTICITY INDEX

6C

CH
50
40 //
cl &
=
Ry~
30 d
20 /|
.~

10 /

cL Ve

CL-ML e MI-Ot MH-OH

ML oL

0
10 20 30 AC 50 €0 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
[ ] 15+266.7 R79.4 3.35
.September 2003 D D Prepd .....\WM
480-93-00 Chkd. ....... MA

THURBER




HWY 11
METRIC CONT No

DIMENSIONS ARE IN METRES
AND /OR -MILLIME TRES WP No 480~93-00

UNLESS OTHERWISE SHOWN HIGHWAY 11 MAN LINE SHEET

ARMOUR TOWNSHIP
STATION 154220 TO 154290
MEDIAN CL, NBL CL, RIGHT TOE
IB0REHOLE LOCATIONS AND SOIL STRATA

Marshall
15+256.1R40.7
19+231.7R39.94 * @'5+280.5R41.8 mz‘;‘;ggan

L

DD THURBER ENGINEERING LTD.
315— 315 THURBER

310— —310
EXISTING GROUND SURFACE
305 PEAT 305
N TOPSOIL
300 i ""r-?gs’?-}.'._,;wmwr
SAND_and _str, (¥ Il e T
Loose to Very Dense s YA
295 GRAVELLY —SAND—~
Very Dense

PROFILE TOE OF HWY 11 NBL

10 20m  HOR

25 o B 10m  VERT

LEGENMND

$35+2429R7E/5‘ :

Bore Hole

Dynomic Cone Penetration Test {cone)
or Probe Hole
Bare Hole & Cone

: ' ) Blows,/0.3m (Std pen Test, 475J/blow)
15+23?CL’A $1S+257.5CL % NIV R #l  CONE  [Blows/0.3m (60" Cone, 475J/blow)

)

P

MR AN

Pressure, Hydraulic
15+244£R21 -5 WL in Piezomeler at Time of
Investigation (Date)
15+227R18.7 E
227R18 5‘ 15+269.1R22.5$_¢15+270R15 PROPOSED| HWY Heod Artesion Water
/| TOPSO 1 1 MED]AN T Piezometer
30 I - WL in Open Berehole Upon Cornpletion
CONE -
N
\ L V_X ~ e of Driling. o
315 315 305 Losnﬁggm 1 L”'(- = i;: :ock o:::s.ty ioes.gnot.on {RQD)
. LA uges Refusao
EXISTING GROUND PROPOSED [HWY SANDY SILT .~ AR - o
/“—"_ C/R Cc/R Cone Refusal
— 310— SURFACE PEAT /11 _NBL |GRADE Compact FEGET FROM
7 = 310 500 el NO staTion | OFFSE
7 / 15+200 MEDIAN CL
\ 15+231.7R33.9 15+231.7 R32.9
N 15+242.9R76.5 15+242.9 R76.5
305 - ' N 1;8"'"' 305 15+2445R21.5 __ |1547445 _ |R21.5
S I B b e aan M y 157256.1R40.7 1542561 R4D.7
SANDY SILT ro/" 7 R v 17 By | 12||\“Hr 15+266.7R79.4 15+3266.7 R79.4
300 SICTY—SAND AR kB Age L THTE 300 PROFILE € HWY 11 MEDIAN 15+269.1R22.5 _ 1154269.1 | RI2E
e/ g 1 SANDY SILT 154 280.5R41.8 15+280.5 R41.8
Compact A/l /R 5 o 10 20m  HOR
p Loose fo Compaci m 15+237CL 1542357 CL
265 | SAND 295 5 0 5 10m  VERT 15+4257.5CL 15+257.5 CL
15+2060 Loose to Very Dense 15+227R18.75 155227 R18.75
15+270R15 154270 R15
- NOTE—
The boundaries between soil stratc have been
PROFILE (E HWY 11 NBL estoblished only ot Bore Hole locations. Between
s 0 1a i H Bore Holes the boundories ore ossumed from
20 OR
o m— geclogicat evidence.
25 Q 5 10m  VERT
4
&
G [ #_05| WA| ISSUED AS DRAFT FOR REVIEW
DRAWING NOT T0 BE SCALED @ TBATE | BY DESCRIPTION
' 100 mm ON ORIGINAL DRAWING ; |DESEN WA [CHR AEG |CODE CHADC _ JcOAD [DATE GCT, 005
*  [DRAWN HS |CHK WA _JSITE [STRUCT [SCHEME [owG Pi




Highway 11: Highway 518 West to Highway 520
High Fills, Deep Cuts and Swamp Crossings

Appendix Q

Highway 11, Station 15+715 to 15+815

[ )

B )
THURBER



ONTMT4S 2316.0PJ 25/10/05

Ministry of - [
Transportation D D

Ontari ToReER
RECORD OF BOREHOLE No 15+712.5 L37 10F 2 METRIC
W.P. 480-93-04 LOCATION Armour Township, ST, 1547425 O/S 37L ORIGINATED BY GA
HWY 11 BOREHCOLE TYPE _ Hollow Stem Augers COMPILED BY HS
DATUM _Geodetic DATE 24.08.05 - 24.08.05 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o |y |resisTARCE RLOT sne UL o] = | REMARKS
MOISTURE - X
5 w|EE| B 20 40 60 80 100 | commr M| 5O &
9 o w | 2 & z 1 1 L ) L wp w w | = g GRAIN SIZE
ELEV (duw 325 O  |SHEAR STRENGTHkPa
o DESCRIPTION - o 2128 & eG4 DISTRIBUTION
DEPTH <[Z| £ | 3|38| £ [o UNCONFINED  + FiELDVANE ¥ )
E z Z 2O @ je QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
@ w 20 40 60 80 100 20 40 6'0 kNim > {GR SA S CL
Si—.. ToPSOIL (100mm) e
. LClayey SILT, trace sand, occasional 1 ss 7 4
rootlets
Fim
Grey {o Brown
Moist to Wet
occasional iron oxide staining :
2188 6 e 0 11 70 19
15 Silty CLAY, trace to some sand
Firm to Soft 3 S8 5 o
Brown
Wet
4 85 2 o
5| 58 2 o
241
=
6! 83 1 | o 0 14 44 42
8
becoming grey
7 S5 0 o
2
£
8 83 0 =]
1.7
-
9.1 Clayey SILT, trace sand
Soft to Firn 9| 83 o [N b 0 1 81 18
Grey
Wet

Continued Naxt Page 20
13 w3 Numbers refer to 155
T Sensitivity T (%) STRAIN AT FAILURE



ONTMT4S 2316.GPS 2540/05

Ministry of
Transportation

-
L1

Ontaric
THURBER
RECORD OF BOREHOLE No 15+712.5L37  20F2 METRIC
W.P. __ 480-83-0% LOCATION Armour Townshlp, ST. 15+712.5, O/S 37L ORIGINATED BY _GA
HWY 11 BOREHQLE TYPE _Hollow Stem Augers COMPILED BY __ Hs
DATUM _Geodelic DATE 24.08.05 - 24.08.05 CHECKED BY __MA
DYNAMIC, CONE PENE TRATION
SOIL PROFILE SAMPLES x % RESISTANCE PLOT masne TR e REMARKS
<2} MOISTURE I
b m = gl & 20 40 B0 8 100 wr o Come M 5 &
9 E % =z = = 1 1 f | L wp w wy o % GRAIN SIZE
ELEV DESCRIPTION o g 2|25| & [SHEARSTRENGTHKPa A DISTRIBUTION
DEPTH < 2 12 & I | O UNCONFINED + FIELD VANE ¥ )
=12 | @ |o auekTRIMAL % LABVANE | WATER CONTENT (%)
w 20 40 60 20 100 20 40 60 kN/m2 |GR SA SI CL
10 S8 7 =
1| s8] s a
128 END OF BOREHOLE AT 12.80m.
BOREHOLE OPEN TO BOTTOM AND
WATER LEVEL AT 1.52m DEPTH
UPON COMPLETION..
BOREHOLE GROUTED TO
SURFACE.
43 %3, Numbers refer to

Sensitivity

20
’5%5 (%) STRAIN AT FAILURE




ONTMT4S 2318.GPJ 251005

Ministry of
Transportation

-
[0

Ontario THURBER
RECORD OF BOREHOLE No 15+7147R3.6  10F3 METRIC
W.P. 480-93-01 LOCATION Amnour Township, §7. 15+714.7, G/S 3.6R ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Holiow Stem Augers/Dynarric Cone Penelration Test (DGPT) COMPILED BY WM
DATUM Geodetic DATE 08,09.04 - 08.09.04 CHECKED BY MA
BYNAMIC CONE PENETRATION
o) 5 PLASTIC  yaTURE Uﬁhu;‘? - T &
= wl|<s85| @ 20 40 B0 BO 100 I CONTENT = O
8 % % = = = i L 1 ] i wp w w, 5 g GRAIN SIZE
ELEV DESCRIPTI cla2| & | 2|28 2 [SEARSTRENGTHKPa — ey DISTRIBUTION
DEPTH ON (2| E | 3|28 = |o unconrmnep  + FIELDVANE y )
£l= 2[EC| 4 |e auekTRigaL x LaBvANE | WATER GONTENT (%)
w 20 40 60 80 100 20 40 G0 wim 2 ler S5A SI CL
0.0 Silty CLAY, frace sand, occasional
Tron oxide staining
S to Very Stff v]ss ) n °
Brown
2 85 1& =]
1.5 Sitty CLAY, oceasional sand seams
Soft to Firm
Brown 1o Grey 3|8 | 3 H = 0 14 63 23
4 55 4 o]
5 88 4 o
5] 85 2 o3
2.7
7188} 0 F— 0 4 40 56
varved
8 58 0 a
20
g S8 2 s}
9.4 SILT, trace to some sand
Very Loose to Loose
Grey
Continued Next Page 20
+3 3. Numbers refer to 15685
"7 Sensitivity 7 (%) STRAIN AT FAILURE



ONTMT48 2316.GPJ 25/10/05

Ministry of
Transportalion

)
0

Ontario eyl
RECORD OF BOREHOLE No 15+714.7R3.6  20F3 METRIC
W.P. 480-83-01 LOCATION Armour Township, ST, 15+714.7, O/S 3.6R ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/Dynamic Cone Pengtration Test (DCPT) COMPILED BY WM
DATUM _Geodetic DATE 08.09.04 - 08.02.04 CHECKED BY MA
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o y [resstaice Fior e e | o | remarks
[4] MOISTURE uny
b ol2z] 8 0 40 e 80 100 | gma ] 55 &
a & w =22l 2 L L 1 ! : wp w wi|>oE GRAIN SIZE
ELEY DESCRIPTION ol ; 2|8¢c| 2 SHEAR STRENGTH kPa R | DISTRIBUTION
DEPTH <|Z| > Z 8| £ [© UNCONFINED  + FIELDVANE ¥ %)
£z (29| L [e QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
© i 20 40 B0 B0 100 20 40 80 kim3 |GR sA 81 oL
Wet
0iss | s b 0 3 90 7
1| ss | 3 o
12| ss | o P
Becoming Compact
13| ss | 1
158 END OF SOIL SAMPLING AT 15.85
m.
[XCPT started at 15,24 m.
19.8 END OF DCPT AT 19.81 m.
Continued Next Page 20
+ 3 x Numbers refer to 15{}5

Sensitivity

10

(%} STRAIN AT FAILURE




ONTMT4S 2316.GPJ 25M0/05

Ministry of
Transportation

!
[N

Ontario R
RECCORD OF BOREHOLE No 15+714.7 R3.6 30F3 METRIC
W.P. 480-93-01 LOCATION Armour Township, ST, 15+714.7, /S 3.6R, CRIGINATED BY _GA
HWY 11 BOREHOLE TYPE _Hollow Stem Augers/Dynaric Cone Penetration Test (DGPT) COMPILED BY __ wm
DATUM _Geodstic DATE 08.09.04 - 08.00.04 CHECKED BY MA_
SOIL PROFILE SAMPLES w DYNAMIC CONE PENETRATION
Bl = RESISTANCE PLOT%‘ﬁ PasTe TR aop = REMARKS
E 2 ] LT MOISTURE | = E &
= wl<5| @ 20 40 B0 B0 400 CoNTENT z O
G x u el z 1 ! L L L wp W we | @ ugJ GRAIN SIZE
ELEV DESCRIPTION & @ g 2 2a g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH < |2 | g 12 8| = [0 UNCONFINED  + FIELDVANE ¥ %)
E z ZixY| I |e QUICKTRIAXIAL X LABVANE | WATER CONTENT{%)
© @ 20 40 60 B0 00 20 40 60 Kem3 lar sa st oL
WATER LEVEL AT 1.83 m UPON
COMPLETION,
BOREHOLE GROUTED TO
SURFACE.
20
+3 %3, Numbersreferto 15815

Sensitivity 10

{%) STRAIN AT FAILURE




ONTMT45 2316.6FJ 25/10/05

¥imistry ﬁf . -
ransporaion
Ontario Q“EE;“
RECORD OF BOREHOLE No 15+715.6 R41.1  10F2 METRIC
W.P. 480-93-01 LOCATION Armour Township, ST. 15+715.6, O/S 41.1R CRIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM _Geodetic DATE 08.,09.04 - 08.09.04 CHECKEDBY ___MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w 5 RESISTANCE PLOT NATURAL . REMARKS
W oan = a_ﬁ PLASTIC e vaun |,
= al|25| 8 20 40 80 80 w00 | commw M 50 &
7| & B122] z gt wp w w | 58 { cransizE
ELEV DESCRIPTION ala g 7|23 'g SHEAR STRENGTH kPa - DISTRIBUTION
DEPTH 3 2| 7 13 ] £ | O UNCONFINED + FIELD VANE ¥ %)
El= z|g 9| @ |e cuckTrRAXAL x LaBvANE | WATER CONTENT (%)
a 20 40 60 80 100 20 4D 60 kNm? |GR SA 81 CL
0.0 Sity CLAY, trace sand
Stiff to Firm 1 ss | g o
Brown
2| 58 s ]
3| 88| 5 a
2.3 Silty CLAY, occasionat sand seams
Soft to Very Soft
Grey 4185 2 o 0 9 37 54
5| s8 2
2.5
+
1] TW | PH
varved
s61ss] 0 a
accasional silt layers
7188 | 0 o
;‘4
8.1 SILT, trace sand
Loose
Grey 81 %8 4 © ¢C 2 89 9
Wet
9.8 END OF SOIl. SAMPLING AT 9.75 m.

Continued Next Page

+

3

v

3.

Nurmbers refer to
Sensitivity

20
L5 (o) STRAIN AT FAILURE



ONTMT4S 2318.GPJ 25/10/05

Ministry of
Transporiation

—
L1

Ontario e RBER
RECORD OF BOREHOLE No 15+715.6 R41.1 20F2 METRIC
WP 480-93-01 |.OCATION Armmnour Township, ST. 15+715.6, O/S 41.1R ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hotiow Stem AugersiDynarmic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM Geodetic DATE 08.09.04 - 08.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT — ene MR . REMARKS
0 T LMIT MORSTLEE | & &
e ofs3] @ 20 40 80 80 160 GONTENT 58
21a 4lzEl 2 e wp w wo| S | crAnsiE
ELEV BESCRIPTION Ela H&J J|2a| 8 [SHEARSTRENGTHKPa s e DISTRIBUTION
DEPTH 2 Z| = = e £ | O UNCONFINED + FIELD VANE ¥ %)
ElZ F|EO| L [e QUICKTRIAXAL X LABVANE WATER CONTENT (%)
I 20 40 B0 80 100 20 40 60 km? JGR Sa 81 CL
DCPT started at 9.14 m.
183 END OF DCPT AT 18.29 m.
BOREROLE OPEN TO 18,28 m AND
WATER LEVEL AT 2.44 m UPON
COMPLETION.
BOREHOLE GROUTED TO
SURFACE.
SLOW ARTESIAN FLOW ON
09.02.04. AUGERED TO 4.6 m AND
PLUGGED FLOW WITH HCLE PLUG
BENTONITE.

+3.X3:

Numbers refer to 15-?)?-5

Sensitivity 0

{%) STRAIN AT FAILURE




ONTMT4S 2316.GPJ 2510005

Ministry of
Transportation

-
0

Ontaric fp—
RECORD OF BOREHOLE No 15+726.8 L159  10F2 METRIC
WP, 480-33-01 Armour Township, ST. 15+726.8, OS5 15.9L ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Oynamic Cone Penetration Test (DCPT) COMPILED BY _wM__
DATUM _Geodetic 08.09.04 - 08.08.04 CHECKED BY MA
DYNAMIG GONE PENETRATION
SOIL PROFILE o W |RESISTANCE PLOT _2;_“ HATURAL - REMARKS
W oy =L PLASTIC Liaug
Lz 9 LiMIT MOISTURE wr| E & &
bt w | L5 @ 20 40 60 CONTEHT 50
218w | 5(25| 3 e we W v Tx | CRAMSEE
& =
OEE%)E\!W DESCRIFTION - 'IE‘ E &' = % =] @ —_— DISTRIBUTION
TH <15 > 8 5 g C  UNCONFINED ¥ (%)
£z z|E0| @ |e quokTriana WATER CONTENT (%)
o 20 40 B0 20 40 B0 km? {GR sA s oL
0.0

DCPT slaried from surface.

Confinued Next Page

Numbers refer to
Sensitivity

20
BPS (5) STRAIN AT FAILURE




ONTMT4S 2316.GPJ  2510/05

Ministry of -
Transporiation D D
Cntario moREER
RECORD OF BOREHOLE No 15+726.8 L15.9 20F2 METRIC
W.P. 480-93-01 LOCATION Armour Township, ST. 16+726.8, O/S 15.9L ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILEDBY _ wMm
DATUM _Geodetic DATE 08.09.04 + 08.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PRCFILE SAMPLES « W |RESISTANCE PLOT NATURAL - REMARKS
g = —;;}___‘ pusne (e baun| B
- ols % 8 20 40 50 80 100 LT wr| = 5 &
9l x aizEl =z | 1 L ! 1 wp w w | 3 g GRAIN SIZE
LELEV_ e S £ 2|52} 8 [SHEARSTRENGTHKPa ISR DISTRIBUTION
BERT DESCRIPTION < |2 £ |2 F T | o UNCONFINED + FIELD VANE . y %)
El= Z|E°| T |e QUCKTRIAXAL x LABVANE | WATERCONTENT (%)
o 0 40 B0 B0 100 20 40 &0 kim3 |GR sA 81 CL
b
i
16.8 END OF DCPT AT 16.76 m.
HOLE GROUTED TO SURFACE.
n 3. w3 Numbers refer to

Sensitivity

20
‘5‘%5 (%) STRAIN AT FAILURE




ONTMT4S 2318.GPJ 25/10/05

Ministey of
Transportation

—
R

Ontario el
RECORD OF BOREHOLE No 15+728.1 R57.1 10F2 METRIC
W.F. 480-83-01 LOCATICN Armour Townshig, 8T, 15+728.1, O/8 57.1R. ORIGINATED BY GA -
HWY 11 BOREHOLE TYPE _ Dynamic Cene Penetration Test {DCPT) COMPILEDBY __wm
DATUM Geodelic DATE 08.09.04 - 08.09.04 CHECKEDBY  MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W |RESITANCE PLaT . REMARKS
g I ;f_’____ pastc (FOREL weon | ;E
E w |22 8 0 40 0 80 100 ™1 cower WM SO &
Cle u | = g = i | | | : we w w ] 3 UBJ GRAIN SIZE
ELEV bE Eig| | F|25] 2 [SHEARSTRENGTHKPa ;o DISTRIBUTION
DEPTH SCRIPTION 51z 5| E 2 %] T |o UNCONFINED  + FIELDVANE ¥ %)
% = 2|2O] @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
© il 20 40 3] 80 160 20 40 &0 kM/m 3 GR SA St CL
0.0 DCPT started from surface.
Contintted Next Page
+3 w3, Nurnbers refer to

Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




ONTMTAS 2318.GPJ 2510/05

Ministry of —
Transportation D D
Qritario TuuRBER
RECORD OF BOREHOLE No 15+728.1 R57.1 20F2 METRIC
WP 480-93-01 LOCATION Armour Township, ST. 15+728.1, O/S 57.1R ORIGINATED BY GA
HWY 1% BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILED BY _ wM
DATUM _Geodetic DATE 08.09.04 - 08.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
ol
= a2 lZZ| 8 2 4 e ® 10 | Gwms  w| E8 &
=8 wizEl = : 1 1 : L wp w w | 58 | cramsizE
ELEV L & g % 95| 2 [SHEARSTRENGTHKFa S N — DISTRIBUTION
DEPTH DESCRIPTION e 2| = 513 3 g O UNCONFINED + FIELD VANE . y %)
H 2{2C| @ |e quckTRIAXAL X LABVANE | WATER CONTENT %)
fr} 20 40 & 80 100 20 40 80 m 3 lor sa s L
!
5.2 END OF DCPT AT 15,24 m.
HOLE GROUTED TO SURFACE.
+3, %3, Nurmbers refer to 15_%?,5

Sensittvity

10

{%) STRAIN AT FAILURE




ONTMT4S 2318.GPJ 25H0/05

Ministry of
Transportation

|
0

Onlario THURBER
RECORD OF BOREHOLE No 15t729 R22.9 10F 4 METRIC
W.P. 480-93-01 LOCATION Armour Township, ST. 15+728, G/S 229R ORIGINATED BY _GA
HWY " BOREHOLE TYPE _ Hollow Stem Augers/Dyramic Cone Penetration Test (DCPT) COMPILED BY ___wM
DATUM _Geodetic DATE 09.09.04 - 09.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
E @ T -a‘ PLASTIC o e Liouin - T
= w{SE| & 20 40 & B0 100 W o M 5 O &
o ln 212821 z L w w i wp w w | D& | orANSIE
ELEV. BESCRIPTION Elg g 2|8 5| & [SHEARSTRENGTHKPa P DISTRIBUTION
DEPTH Ty F | 3[23] £ |0 UNCONFINED  + FIELDVANE . ¥ )
E z 2 2o @ | quckTRiNAL x tavane | WATER CONTENT (%}
© ul 20 4‘0 80 80 100 20 4‘0 &0 mvm 3 fGR SA S CL
0.0 Sity CLAY, trace sand
Firm 1] ss | 7 4
Brown
2 55 5 ©
3| 85 4 —m © 0 7 42 5
23 Silty CEAY, cccasional sand seams
Soft to Very Soft 4 55 0 o
Grey
5| S8 & o
3
+
3] 88 0 o
7| 88 0 — o 0 1 51 48
2
8 55 2 o
8.1 SILT, trace sand
Loose 9 | ss 6 o
Grey
Wet
Continued Nexl Page 20
43 5 3 Nurnbers refer to 1585
’ " Sensilivity Yo (%) STRAIN AT FAILURE



ONTMT4S 2316.GPJ  25/10/05

Ministry of
Transgortation

=)
0

Cntario LREER
RECORD OF BOREHOLE No 15+729 R22.9 20F4 METRIC
W.P. 480-93-01 LOCATION Armnour Township, 5T. 154729, O/S 22.9R ORIGINATED BY _GA
HWY " BOREHOLE TYPE _ Hollow Stem Augers/Dynamic Gong Penetration Test (FCPT) COMPILED BY _ WM
DATUM _Geadelic DATE 09.09.04-09.0904 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOI. PROFILE SAMPLES « w  {RESISTANGE PLOT ~— . o REMARKS
E @ é — PLASTIC e RE LIQuI w T
b wnl|Z23| & 20 40 e0 &0 100 "™ comw M| 58 &
Gl al=g| = L ; ) ! k wp w w | B E GRAIN SI7E
ELEY & o g 2 95| 2 [SHEAR STRENGTH kPa S SR—— DiSTRIBUTION
DEPTH DESCRIPTIGN <|Z| £ | 3|2&| T |0 UNCONFINED 4 FIELDVANE . ¥ .
El= Z|Z2O| I |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
© Lu 20 40 B0 B0 100 0 40 80 kN/m3 |GR sA st CL
[
10| 88 | 7 o 0 8 88 3
1| 85| 6 o
12.8 END GF SOIL SAMPLING AT 12.80
m.
DCPT STARTED AT 12.80 m.
Continued Next Page
4+ 3 8. Numbers refer to

Sensitivity

20
1SS (06) STRAIN AT FAILURE




ONTMT4S 2316.GPJ  25/10/05

%‘limistw gf i D[-_[-—]j
ransponation
Ontario -
RECORD OF BOREHOLE No 15+729 R22.9 30F4 METRIC
W.P. 480-93-01 LOCATION Armour Township, ST. 15+729, O/S 22.8R ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/Dynarric Cone Penetration Test (DCPT) COMPILED BY Wi
DATUM Geodetic DATE 00.05.04 - 09.69.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w [RESETRER ST o | rewares
W oen 35 PLASEG LIQUID .
[ o LT mar | & &
5 w|2EF @ 20 40 &C 80 100 CONTENT 5 80
o] & w 2L 2 1 ; ! 1 L wp w we | 54 | cramsze
ELEV DESCRIPTION =R g Zl2g} g SHEAR STRENGTH kPa . - DISTRIBUTION
DEPTH <=1 513 g T |© UNCONFINED + FIELD VANE . y %)
El= Z|Z2O| & |e QUCKTRIAKAL x LaBvANE | WATER CONTENT (%)
w 20 40 ] 80 100 20 40 &0 wim?2 |GR 84 S CL
288 END OF DCPT AT 28.80 m,
CONE REFUSAL AT 2880 m.
BOREHOLE OPEN TO 18,28 m AND
WATER LEVEL AT SURFACE UPCON
COMPLETION,
BOREHOLE GROUTED TG
SURFACE.
LOW ARTESIAN FLOW ON 10.09.04,
Conlinued Next P
anfinusd Newt Page 42 X Numbers refer to

Sensitivity

20
15‘%5 (%) STRAIN AT FAILURE




ONTMT4S 2316.GPJ 25/ 0/05

Ministry of
Transportation

-
[

Oﬂ!ﬂﬁo THURBER
RECORD OF BOREHOLE No 15+729 R22.9 40F 4 METRIC
W.P. 4B0-93-01 LOCATION Armour Township, 5T, 15+729, (/S 22.9R ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hoflow Stemn Augers/Dynamic Cone Penetration Test (DCPT) COMPILEDBY _ wM
DATUM _Geodetic DATE 09.09.04 - 08.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o w  |RESISTANCE PLOT —— NATURAL - REMARKS
H o g _ PLASTIC e touo | B
= nl2Z| & 20 40 60 80 100 UMT oy MMTL 5 O &
9| e ul el =z 1 1 L 1 b w wi | 5@ eRaNsiE
_ELEV DESCRIPTION & o g b 25 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH é % il > 8 % <>!: 0 UNCONFINED + FIELD VANE ¥ (%)
El= Z{ZC| L |e QuIcKTRIANAL x LABVANE | WATER CONTENT {%}
o w 20 40 80 80 100 20 40 80 knm S |ar sa s cL
AUGERED TC 4.6 m AND PLUGGED
FLOW WITH HOLE PLUG
BENTONITE.
43 3, Numbers refer to

X

Sensitivity

20
‘5‘;%'5 {%) STRAIN AT FAILURE




ONTMT4S 2318.GPJ  24/10/05

Ministry of
W Transportation

)
AR

Onlari() THURBER
RECORD OF BOREHOLE No 15+737.5 L37 10F2 METRIC
WP, 480-93-01 LOCATION Amrnour Township, ST, 15+737.5, O/5 37L ORIGINATED BY GA
HWY 1 BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILED BY __HS
DATUM _Geodetic DATE 24.08.05 - 24.0805 CHECKED BY MA
DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES | o Y |RESISTANCE PLOT e e ol o | rewaks
@ T
. o |22] 8 w0 e s e | Tema | 53 &
Sy WiFel oz ! L wp w w | 5 & | CRANSZE
_ELEV DESCRIPTION & o | o 3 25 g_ SHEAR STRENGTH kPPa - CISTRIBUTION
DEPTH I |2 £l g 23| £ |0 UNCONFINED  + FIELDVANE M %)
E z Z|EC| L |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 A0 &0 80 1(?0 20 40 60 knm3 |er sA sl cL
0.0 DCPT started at surface. i
Continued Next P
eniinued fex Page +3 3. Numbers refer to 15_%85

Sensithvity {0

(%} STRAIN AT FAILURE




ONTMT4S 2316.GPJ  2410/05

Ministry of '[:j
Transportalion D D

Cntaro THURBER

RECORD OF BOREHOLE No 15+737.5 L37 20F2 METRIC

W.P. 430-93-01 LOCATION Armour Township, 57. 15+737.5, O/5 37L ORIGINATED BY _GA
HWY 11 BOREHCLE TYPE _ Dynamic Cone Penetration Test {DCPT} COMPILED BY _ HS
DATUM _Geodetic DATE 24.08.05 + 24.08.05 CHECKED BY MA
DYNAMIG; CONE PENETRATION
SOIL PROFILE SAMPLES |, w | DERAMIC CONE PE _— | sewars
E 0 é PLASTIC R veun f
= o |ZE| & 20 40 60 8 100 [ Gomw M) 3O &
Sl wl|zeg| z ‘ I ! ! I w w wo | 34 | GRANSEE
iyl w| 3|lag5] & |SHEARSTRENGTHkPa F -
ELEY DESCRIPTION Elele!l d|z81 F — DISTRIBUTION
DEPTH 2zt & |3 &] £ | UNCONFINED  + FIELDVANE ¥ %)
E = 2|20 @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
© i 20 40 80 80 100 20 40 0 wum? |GR 8A 81 CL

5.2 END OF DCPT AT 15.24m.
HOLE GROUTED TO SURFACE.

3 ., 3. Numbers refer to 20
T sensitivity 6 (04) STRAIN AT FAILURE



ONTMT4S 2316.GPJ  24M0/05

Ministry of
Transportation

-
[0

Ontario THURBER
RECCORD OF BOREHOLE No 15+739.6 R3.2 10F3 METRIC
WP, 480-83-01 LOCATION Armour Township, ST, 15+739.8, /S 32R ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollpw Stem Augers/Dynamic Cone Penetration Test (DCPT) COMPILED BY WM 3
DATUM _Geodetic DATE 14,09.04 - 14.09.04 CHECKED BY MA .
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | y [RESTAEOT . I P
How S PASTC postme o | = T 3
= w221 8 20 40 B0 BO 100 F'MT cowmr 0
Ole i (=) s 1 1 ; ! ! wp w w | 5 ¥ | crANSIZE
ELEV Bl 4 3|9a| 2 [SHEARSTRENGTHKPa R - DISTRIBUTION
DEPTH DESCRIPTION 13| F 2152 £ |o unconrmen & FELDVANE ] Y )
£l= 2|20 & |e quickTRAXAL x LaBvANE | WATER CONTENT (%)
@ 0 20 40 60 80 100 20 40 €0 wm3 |or sa st cL
Go PEAT, some ractlets -
Bilack A
A
04 Clayey SILT, some sand
Firm
Brown
1188 | 4 o
2185 | 4 c
22 Silty GLAY, occasional sand seams
Soft to Very Soft
Grey 3 58 1
4 | 85 0 | o 0 12 40 48
15
+
5| 88| 0
16
5|8 | o ©
18
7.3 SILT, some sand, trace clay
Loose to Very Loocse
Grey
Wet 7 35 4 o
8 88 4 o

Continued Nexd Page

+

]

. X

3.

Numbers refer {o
Sensitivity

it}
1585 (%) STRAIN AT FAILURE




ONTMT4S 2316.GPJ 2410/05

Ministry of
Transportation

)
[0

Ontario THURBER
RECORD OF BOREHOLE No 15+739.6 R3.2 20F3 METRIC
W.P, 480-93-01 LOCATICN Armour Township, ST, 15+739.6, O/S 3.2R ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Haliow Stem Augers/Dynamic Cane Penetration Test {DCPT) COMPILED BY WM
DATUM Geodstic DATE 14.09.04 - 14.00.04 CHECKED BY MA
SOIL PRCFILE SAMPLES | W R RO RLaT EITATION " REMARKS
g g S mﬁ“ MOISTURE Uﬁ:ﬂ? = ':E a4
5 o § gl & 20 40 80 BG 100 CONTENT R
2B w 4 Ep Z ! . : : wp w we| 5% | cransizE
ELEY DESCRIFTIGN S E| g 25| g [SHEARSTRENGTHKPa P DISTRIBUTION
DEPTH A 1238 £ |© UNCONFINED + FIELD VANE v )
ez Z|EC] @ |® QUCKTRIRGAL x LABVANE | WATER CONTENT (%)
o 20 4 80 B0 100 20 40 6D wim3 l6r sa 81 oL
s|ss| o ) 0 13 83 4
0| ss| 7 S
12.8 END OF SAMPLING AT 12.80 m.
DCPT started from 12,80 m.
128 END OF DCPET AT 19.81 m.

Continued Next Page

+

3

L X

3.

Numbers refer to 1 53 5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S 2318,GPJ  24/10/05

- £
Ministry of
() Vet ohen e

Onlario THURBER
RECORD OF BOREHOLE No 15+739.6 R3.2 30F3 METRIC
WP 480-93.01 LOCATION Armour Township, ST. 15+739.5, O/S 3.2R ORIGINATED BY _GA
HWY 1 BOREHOLE TYPE __Hollow Stem Augers/Dynamic Cone Penetration Test (DCPT) __ COMPILED BY Wh
DATUM  Geodetic DATE 14.09.04 - 14.08.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES . W IRESISTANCE PLOT NATURAL - REMARKS
B oo k4 -C—E‘_ RASTC  ewe  HOUEf T
- w|2E| 8 20 40 B0 80 100 PAT oomr  MMTL 5 5 &
2| & wlzE| = P m— wp w wo| 54U | oramsizE
ELEV DESCRIPTION Ela g 2|88| € SHEAR STRENGTH kPa ey DISTRIBUTION
DEPTH |5 F| 5|28| £ |o UNCONFINED  + FIELDVANE ¥ %)
E z Z(EO| @ |e QUekTRIAXIAL x LABVANE | WATER CONTENT (%)
© o 20 40 80 8 100 26 40 60 km? |er 54 31 cL
BOREHOLE GROUTED 70
SURFACE,

3 43, Numbers referto

20
N Sensitivity 1895 (o) STRAIN AT FAILURE



ONTMT4S 2316.GPJ  24/10/05

@)t o
ransportation
COntario ORBER
RECORD CF BOREHOLE No 15+740.0 R40.7 10F2 METRIC
W.P. 480-93-01 LOCATION Arenour Township, ST. 15+740.0, O/S 40.7R ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodstic DATE 13.09.04 - 13.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESISTANCE PLOT asme PRS2 | REMARKS
Loa) MOSTURE - I
5 w[2Z| 8 20 40 80 8 100 "™ e M| FO &
= & Wizg| =z Y . . : : wp W wy| S & | GRANSIZE
ELEV DESCRIPTION Bl o |28 g SHEAR STRENGTH kPa SISTRIBUTION
DEPTH < |2 A 2 Z| £ |O© UNCONFINED  + FIELD VANE ¥ (%)
5 z Z|ZC] O |e QUCKTRIAMAL X LABVANE WATER CONTENT (%}
o 20 40 60 B0 100 20 40 &0 wnm3 |6R 54 S1 CL
00| pEAT, fibrous [
Black oy
L
04 Clayey SILT, trace sand
Stiff to Soft
Brown
Maist
1851 8 o
2155 3
23 Silty CLAY, cccasional sand searms
Saft to Very Soft 3 ss g 5
Grey
4 1 a q
B
o
1] Tw | PH
28
+
51| 88 o ]| © 0 1 58 42
26
L
70 SILT, trace to some sand, some to
trace clay
ioose to Very Loose
Grey
Wat
6|85 | 5 o
TISS | 1 o
Continued Next Page 20
+3 3, MNumbers refer to 15_¢_5

Sensitivity i

(%) STRAIN AT FAILURE




ONTMT4S 2316.GPJ 2410/05

Ministry of
Transportation

—
[0

Ontario ey
RECORD OF BOREHOLE No 15+740.0 R40.7 20F2 METRIC
WP 480-93-01 LOCATION Armour Township, ST, 15+740.0, O/S 40.7R ORIGINATED BY GA
HWY 11 BOREHCLE TYPE _ Hollow Stemn Augers COMPILED BY W
DATUM _Geodetic DATE 13.09.04 - 13,09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o L_IEJ RESISTANGE PLDT_} NATURAL b REMARKS
Eaol 5 — PASTIC pasrure MR 1
= w|=2] 8 20 40 60 8 100 ™M comw M| SO &
=R WIZE| z ' ; - : : we w we| S | erANSIE
ELEV DESCRIPTION El4 g 2 |§a| @ [|SHEARSTRENGTHKPa DISTRIBUTION
DEPTH < 12| £ S|2&| £ |0 UNCONFINED — + FIELD VANE y %)
E z 2O I |e QUCKTRIAXIAL X LaBVANE | WATER CONTENT (%)
@ v 20 4 6 80 100 20 40 &0 kwm3 {GR SA SI oL
g8l ss | 3 o 002 91 7
9| ss | 8 o
128 END OF BOREHOLE AT 12.80 m.
WATER LEVEL AT 1.98 m UPON
COMPLETION,
BOREHOLE GROUTED TO
SURFACE.
+3 %3, Numbers refer to @

1545
10

Sensitivity

(%) STRAIN AT FAILURE




CNTMT4S 2316.GPJ 2410108

Ministry of
Transportation

—
10

Ontario THUIRBER
RECORD OF BOREHOLE No 15+752 L18.2 10F2 METRIC
WP, 480-93-01 { OCATION Asmour Township, ST. 15+752, /S 18.2L ORIGINATED BY 8L
HWY 11 BOREMHOLE TYPE __Hofiow Stem Augers COMPILEDBY __wMm
DATUM _Geodetic DATE 14.05.04 - 14.09.04 __ CHECKED BY MA
DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES x ; RESISTANCE PLOT e TR Lout - REMARKS
o MOESTURE b T
= o122 3 20 40 60 8 100 | comewr M| 5O &
Ol wiz=Z2| z ! 3 L . i wp “ " ::g GRAIN SIZE
ELEV DESCRIPTION Ela| ¢ 7|28 & |SHEARSTRENGTHKPa T DISTRIBUTION
DEPTH <|2| £ |2 8| £ |o UNCONFINED  + FIELD VANE . ¥ %)
Ei= 2|EC| @ |o quckTRAXAL x Lapvang | WATER CONTENT (%)
11} 20 40 80 80 100 20 40 60 kNm3 |GR SA S| CL
801 pEAT, firous ==
Black Ny
A Al
0.4 Sandy SILT, some clay, trace rootlets
Very Loose
Brown
Moist
1| 8§ 3 d
z 55 3 o 0 32 8 12
22 Siity CLAY, occasional sand seams
Soft to Very Soft
Grey 3| 88 2} o
4 85 [¢] o
;i_.6
51 88 0 o 0 6 42 52
32
B
<] 85 2 <
13
4
12 SILT, trace to some sand, some to
trace clay
Very Loose to Loose
Grey
Wet
7 S3 3 a
8| 85 2 o 0 2 92 &
Continued Next Page
+3 %3, Numbers refer to

Sensitivity

20
‘5%5 {%) STRAIN AT FAILURE



ONTMT45 2316.GPJ  24110/05

Ministry of
Transportation

)
(0

Ontaric THURBER
RECORD OF BOREHOLE No 15+752 L18.2 20F2 METRIC
W.P. 480-93-01 LOCATION Armour Township, ST, 15+752, /S 18.2L. CRIGINATED BY 8L
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 14.09.04 - 14.08.04 CHECKED BY __ Ma
CYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ¢ o Y |RESISTARCEPLOT oot — £ | REMARKS
w ] 6 PLASTIC MOISTURE LIGLNT -
- alzZ| 8 20 40 80 83 100 ™M commw M| S 3 &
= e £1xc] z \ : ; y : wp w w | 32 | GRANSIZE
| ELEV DESCRIPTION Sla| & | 3|25 2 [SHEARSTRENGTHKPa S DISTRIBUTION
DEPTH z|=2 E 5|2 8] £ |© UNCONFINED  + FIELDVANE ¥ %)
E = Z|g O] @ {® QUOKTRIAXIAL X LABVANE | YWATER CONTENT (%)
9 L 20 40 60 80 100 20 40 &0 wim3 JGR sA 81 CL
9 55 Q o
0] 55| e o
12.8 END OF BOREHOLE AT 12.80 m.

BOREHQLE GROUTED TO
SURFACE.

4+

3

X

3 z

Numbers refer to
Sensilivity

20
‘5‘:%5 (%) STRAIN AT FAILURE




ONTMT4S 2316.GPJ  24M0/05

Ministey of
Transportation

—
0

Ontano THURBER
RECORD OF BOREHOLE No 15+752.3 R59.8 10F2 METRIC
W.P. 480-83-01 LOCATION Armour Township, ST, 15+752.3, O/S 59.8R ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY  wM
DATUM Geodetic DATE 09.09.04 - 09.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES : y [RESSTANGE PLOT e el | e | ReARKs
b4 MOHSTURE i
- n|<EZf B 20 40 80 80 100 "M o M| 3O &
= WizE| z . . - ! : wp w wo| 5B eramsIzE
ELEV DESCRIPTION SlE| g | 3125 & [SHEARSTRENGTHKPa A DITRBUTION
DEFTH < % i > 8 g g O UNCCNFINED =+ FIELD VANE N ¥ (%)
=1z Z|ZO| & |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
[} 20 40 &0 80 100 20 40 €0 kN/m 3 GR SA SI CL
0o Sity CLAY, trace sand, occasional
rootiets
Soft 4 58 o
Brown
75 mm layer of peat layer at 0.3 m
2 88 O
13 Silty GLAY, occasional sand seams
Soft to Very Soft 3 S5 o
Gray
4 Ss o}
5| 88 | Samamne| 0D & 32 63
6 | S5 o
varved
1 TW
7.0 SILT, lrace sand, trace clay
Laose
Grey
Wet
7 88 o 0 3 38 9
8 55 o

Continued Next Page

Numbers refer to
Sensltivity

20
BES (5) STRAIN AT FAILURE




ONTMT4S 2316.GPJ 2440/05

Ministry of
Transportation

£
L1

Ontaric -
RECORD OF BOREHOLE No 15+752.3 R59.8  20F2 METRIC
wWpe 460-93-01 LOCATION Armour Township, ST. 15+752.3, O/S 59.8R ORIGINATED BY GA
HWY 1 BOREHCOLE TYPE __Hollow Stem Augers COMPILED BY WM
DATUM Geodetic DATE 09.09.04 - 09.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
2] MASTURE ~ T
. wl2Z| 8 20 40 60 BO 100 Y™ o WMy 55 &
2|5 wiZe| z T e . w w | 5E | oramsizE
ELEV DESCRIPTION Ela E J|98 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH |2 £ =13 3 % }0 UNCONFINED + FIELD VANE . ¥ (%)
El= FlEO| G | QUekTRIAXAL x LABVANE | WATERCONTENT (%)
] 20 40 €0 80 100 20 40 &0 kimS |GR sA S CL
g | 85 4
1.3 END OF BOREHOLE AT 11.28 m,
BOREHQLE QPEN TO 10.67 m.
PIEZOMETER INSTALLED AND
BOREHOLE GROUTED TG
SURFACE.
LOW ARTESIAN FLOW PUSHED
GROUT CUT TO 8.2 m DEPTH.
RESEALED WITH HOLE PLUG
BENTONITE ON 10.09.04.
Piezometer installation consists of 19
mm diameter Schedule 40 PVG pipe
with a 1.52 m slotied screen.
WATER LEVEL READINGS
DATE DEPTH
(m)
090904 0.35 above surdace
10/09/04  0.60 above surface
28/02/05  0.40 above surface
{frozen)
+3 3. Numbers refer to 15-@5
' Sensitivity Yoo (%) STRAIN AT FAILURE




ONTMT4S 2318.GPJ  2410/05

Ministry of ':
Transportation D D

Ontario THURBER
RECORD OF BOREHOLE No 15+764.4R40.6  10F3 METRIC
W.P. 480-93-01 LOCATION Armaour Township, ST. 15+764.4, OfS 40.6R ORIGINATEDBY s8L
HWY 11 BOREHOLE TYPE __Hollow Stem Augers / Dynamic Cone Penetration Test {DCPT) COMPILECBY _ wM
DATUM _Geodetic DATE 20.00.04 - 20.09.04 CHECKEDBY __MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W |RESISTANGE PLOT CATURAL - REMARKS
= f S‘ ‘E———- mﬂc MASTURE “S;j:? EE 2
= < 20 40 60 B0 100 CONTENT z2
o 21z8| 2 PR M vp w we| 58 | cransze
Eld| w| 3|az] C |SHEARSTRENGTHkKPa
ELEV_ DESCRIPTION — 2=z B = O} DISTRIBUTICN
DEPTH < g F_: > 8 % <>: G UNCOMFINED + FIELD VANE . ¥ )
Ei= z|zC| & |e quokiriAuAL x LABvanE | WATER CONTERT (%)
© i 20 40 B0 80 100 2 40 &0 km3 1GR 8A S CL
S8l Topson — ]
Brown — ]
05 Sandy SILT, frace clay, frace rootlets T
Loose
Brown
Wat
1 85 7 o
1.4 Silty CLAY, some sand seams
Firm to Soft
Brown 2 58 <] o
3 58 2 [}
3.0 Sity CLAY, occasional sand seams
Soft to Very Soft
Grey 4 55 0 o
24
.+.
5188 1 - E 0 2 38 80
1 ™ PH
36
6.9 SILT, some to trace clay, trace sand +
Soft to Very Soft
Grey
Wet
53 558 2 s}
7 85 ¢ o 0 3 8t 8§
Continued Next P
cninusa Next Fags +3 %3, Numbers refer to 15,&25

Sensitivity @9 (%) STRAIN AT FAILURE



ONTMT4S 2316.GPJ 2410/05

Ministry of
Transportation

)
[0

Ontario LR ER
RECORD OF BOREHOLE No 15+764.4 R40.6 20F3 METRIC
WP, 480-93-01 LOCATION Armour Township, ST. 15+764.4, O/S 40.5R CRIGINATED BY _SL
HWY 11 BOREHOLE TYPE  Hollow Stem Augers / Dynamic Cone Penetration Test {DCPT) COMPILED BY  wn
DATUM Geodetic DATE 20.09.04 - 20.09.04 CHECKED BY MA
DYNAMIC CONE PENE TRATION
SOl PROFILE SAMPLES 5 4 [RESISTANCE PLOT e wmme ol o | remanks
2] MOISTURE - L
= wl|22| 8 20 40 60 B0 100 "™ ome ML SO &
9 " w | = g = | 1 1 L : wp w wof 2 % GRAIN SIZE
ELEV £|H) w = 25 g SHEAR STRENGTH kPa I N DISTRIBUTION
BEPTH DESCRIPTIGN z]3 I SZ| & ]o uncowsnED  + FIELDVANE Y (%)
ElZ 2|£0| @ |o QUCKTRIAXNAL x LaBvANg | WATER CONTENT (%)
© ] 20 40 B0 80 100 20 40 &0 wim? fer sa s oL
8| 88| o o
a| ss | 3 o
12.8 END OF SOIL SAMPLING AT 12.80
{118
DCPT started at 12.80 m.
198 END OF DCPT AT 18.81 m.
Continued Next Page
+ 3 3, Numbers referto

20
Sensitivity 15‘%'5 (%) STRAIN AT FAILURE




ONTMT4S 2318.GPJ 24/10/05

Ministry of
Transporiation

—/
[0

RECORD OF BOREHOLE No 15+764.4 R40.6  30F3 METRIC
WP 480-83-01 LOCATION Armour Township, ST, 15+764.4, O/S 40.6R CRIGINATED BY _sSL
HWY 11 BOREHOLE TYPE __ Hollow Stem Augers / Dynamic Cone Penetration Test {DCPT) COMPILED BY ___ WM
DATUM _Geodetic DATE 20.09.04 - 20.09.04 _ CHECKEDBY ____ MA
DYNAMIC GONE PENETRATION
SOIL PROFILE SoMPLES | o y [RESISTANGE FOT = o N -
B o § masne TR waue| b o
= al|lsE| @ 20 40 60 80 100 LT GONTENT Tl = G
Six wlE2 = 1 1 | 1 I wp w wp{ P& | GRANSIZE
ELEV =18 | 3|25| & [SHEARSTRENGTHEP . DISTRIBUTION
DEPTH DESCRIPTION S22 | 5123| E |o UNCONFINED  + FIELDVANE Y o)
El= Z|EO| & |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
o i 20 4 80 8 100 20 40 60 xm3 |GR SA 81 CL
LOW ARTESIAN PRESSURE NOTED
UPON COMPLETICN.
BOREHOLE GROUTED TO
SURFACE.
+ 3. x?. Nurnbers refer to

Sensitivity

20
‘5*3% 5 (o) STRAIN AT FAILURE




ONTMT4S 2316.GPJ 24M0/05

Ministry of
Transportation

-
[0

Cntario THURBER
RECORD OF BOREHOLE No 15+764.6 R3.1 10F2 METRIC
WP 480-93-01 LOCATION Arrnour Township, ST, 15+764.6, O/S 3.1R ORIGINATED BY 8L
HWY 11 BOREHOLE TYPE _ Hollw Stem Augers COMPILED BY Wt
DATUM Geodetic DATE 21.00.04 - 21.08.04 CHECKEDBY ____ MA__
DYNAMIC CONE PENE TRATION
S0IL PROFILE SAMPLES E LIéJ RESISTANCE F'LOT_> raene | MTRA - e REMARKS
E21 0 I T MOSTRE Tt £ § &
5 olLE] @ 20 4bp 80 80 100 b GOKTENT zQ
Ste & =E| =z L L L ! ! wp w wi ::g GRAIN 8IZE
_ELEY DESCRIFTION Bla| & | F|28| 2 |SHEARSTRENGTHKPa N DISTRIBUTION
DEPTH < |3 E B13 8| = |o UNCONFINED  + FIELDVANE . ¥ %)
El= 2| 20| @ [e QUOKTRIAXIAL x LABVANE | WATER CONTENT (%)
o ] 20 40 BY B0 10D 20 40 80 kNim3 [GR SA St CL
00 e
PEAT =
Black Py
Al
A A
bt
Al
kA
b And
L+JL
08 Silty CLAY, some sand seams
Sofl ko Very Soft 1185 2 o
Grey
2|88 | 2 o
3| 88| 1 e o 0 7 42 51
B
41ss .} 1
18
M
51881 1 o
i7
4
5|8} 0 o
23
F
7| 88 5 ——fp 6 2 73 25
] SILT, some sand, frace clay
Very Loose
Grey
Wet
e[ 85| 3 o
Continued Next Page
+3 x3. Numbers refer 1o

Sensitivity

20
S5 (o) STRAIN AT FAILURE



ONTMT4S 2316.GPJ 24A10/05

Ministry of I
Transportation D D

Ontario

THURBEA

RECORD OF BOREHOLE No 15+764.6 R3.1 20F2 METRIC

W.P. 480-93-01 LOCATICN Armour Township, ST, 15+764.6, O/8 3.1R ORIGINATED BY _SL
HwY 1 BOREHOLE TYFE _ Hollw Stem Augers COMPILED BY __wM
DATUM _Geadetic DATE 21,09.04 - 21.09,04 CHECKED BY MA_
SOIL PROFILE SAMPLES E ; FDQEQ'I‘}S“#EN%%NPELOP%NETRATION . - REMARKS
w MOISTURE - X
5 o |%2E] 8 20 40 € 80 w0 ™M comen M| 50 &
o x L =E| =z L ! L f 1 wp w w | 2 g GRAIN SIZE
ELEV DESCRIPTION Fla & 2|28 g SHEAR STRENGTH kPa i DISTRIBUTION
DEPTH |2 E 5153 £ |0 UNCONFINED & FIELD VANE . ¥ %)
£1= Z{2O| @ |e qucKTRIAXAL x LABVANE | WATER CONTENT (%)
© [ 20 4D B0 B0 100 20 40 B0 kNm3 |GR SA SI CL
s |ss| o o 0 13 78 3
Becoming Compact
0] 88| 10 o

12.8 END OF BOREHOLE AT 12.80 m.
LOW ARTESIAN PRESSURE NOTED
DURING DRILLING AND UPON
COMPLETION.

BOREMOLE GROUTED TO
SURFACE.

20
3 . 3. MNumbers referto
TR sensitivity 1S (o4) STRAIN AT FAILURE



ONTMT4S 2316.GPJ  2410/05

Ministry of |-
Transportation D D

Ontario onsER
RECORD OF BOREHOLE No 15+768 L35 10F3 METRIC
WP, 480-93-1 LOCATION Armeur Township, ST. 15+768, /S 35L CRIGINATED BY _GA
HWY 11 BOREHOLE TYPE  Hollow Stem Augers/Dynamic Cone Penetration Test (DCPT) COMPILES BY __HS
DATUM _Gendetic DATE 24.08.05 - 24.08.05 CHECKED BY MA
DYNAMIC CONE PENETRATIGN
SOl PROFILE SAMPLES o W |RESISTANGE PLOT WATLRAL . SEMARKS
Mo < 2‘_ paste gl wan] | B A
= o |22l B 20 40 6 8 100 ™ commr M| 5O
=) i wizgt 2 e we w we| 3H | cRamsize
ELEV DESCRIPTION I @ 3 o5 g SHEAR STRENGTH kPa = DISTRIBUTION
DEPTH =]l £ >3 5 < |O UNCONFINED + FIELD VANE ! ¥ %)
£l= 2|2O| @ [e auckTRiaxaL x Lasvane | WATER CONTENT (%)
° m 20 40 €0 80 100 20 4« em3 |orR sA 8 oL
00| ToPSOIL (150mm) =
0.2 SILT, trace sand, some clay, 1 55 4 o
accasicnal roctlets
Fim
Brown
Wet
2| 88 5 o
15 Silty CLAY, trace sand
Firm to Soft 3 ss 5 o
Grey
Wet
4 S5 2 [}
5| ss 2 | o 0 6 39 55
18
61 S8 1 o
2
..+
7| 88 0 h 0 0 © 57 43
78 SILT, some clay, trace sand
t;z;e 8| 85| 8 o
Wet
9| 83| 7 o o 2 8 13

Continued Next Page 20
+ 3 3, Numbers refer to 15485
' Sensitivity > (%) STRAIN AT FAILURE



ONTMT4S 2316.GPJ 24/10/05

Ministry of
Transportation

—
1A

Ontaria THURBER
RECORD OF BOREHOLE No 15+768 L.35 20F 3 METRIC
W.P. 480-83-01 LOCATION Armour Tawnship, ST. 15+768, O/S 351 ORIGINATEDR BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/Dynamic Cone Penetration Tesl {DCPT) COMPILEC BY __Hs
DATUM _Geodetic DATE 24.08.05 - 24.08.05 CHECKED BY MA
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES o ﬁ RESISTANCE PLOT agme | ATRAL = REMARKS
2] RE I
e " LE: z|l 8 2 a4 e 8 o0 |wr e | BEE &
9 x nl= |-9- > . L ) 1 1 wp w Wi = g GRAIN SIZE
ELEV o E g S| 2 |SHEARSTRENGTHKPa e DISTRIBUTION
DEPTH DESCRIPTION g 2| &= 23 £ |© UNCONFINED 4+ FIELD VANE ¥ o)
E E Z12S] @ |e cuckTRIANAL x LaBvaNE | WATER CONTENT (%)
o o] 20 40 80 80 100 20 40 60 km3 fer sA S L
Wi 88| 2 o
11| 88| 9 o
128 END OF SOIL SAMPLING AT 12.80m.
DCPT started at 12.80m.
Cantinued Next Page + 3 % 3, MNumbers refer o

Sensitivity

20
B %) STRAIN AT FAILURE




ONTMT4S 2318.CPJ) 2410405

Ministry of [
Transportation D D
ontarlo THURBER
RECORD OF BOREHOLE No 15+768 L35 30F3 METRIC
WP 480-83-01 LOCATION Armour Township, 5T. 15+768, O/8 25L ORIGINATED BY GA
HWY il BOREHOLE TYPE _ Hollow Stem Augers/Dynamic Cone Penetration Test (DCPT) COMPILED BY HS
DATUM _Geodetic DATE 24.08.05 - 24.08.05 CHECKEDBY  MA
DYNAMIC GONE PENE TRATION
SOIL PROFILE SAMPLES | Y [RESISTANCE PLOT meng | MR i | REMARKS
[
= © E—JE Z] 3 20 40 6D 100 wir R ww ) B 3 &
Ol wiz2i = : ' ' ; I wp w we| SE | oransizE
ELEY 18| & | 3|2g| 2 [SHEARSTRENGTHKPa U S DISTRIBUTION
DEPTH DESCRIPTION S12| &£ | 3|38 = |o unconrmen  + FELDVANE ] v %)
Bz 20| @ |e quickTRAXIAL x LABVANE | WATER CONTENT (%)
© o 20 40 80 8 100 20 40 €0 wom3 |er sA s oo
24.4 END OF DCPT AT 24.38m.
BOREHOLE OPEN TO BOTTOM AND
WATER LEVEL AT 0.91m DEPTH
UPON COMPLETION.
BOREHOLE GROUTED TO
SURFACE.
+3 %3, Numbers refer io

Sensitivity

20
LS (%) STRAIN AT FAILURE




ONTMT4S Z316.GPJ 24/10/05

Ministry of
Transportation

!
[0

Ontario THURBER
RECORD OF BOREHOLE No 15+774.6L18.2  10F2 METRIC
WP 480-83-01 LOCATION Armour Township, ST. 15+774.6, O/S 18.2L ORIGINATED BY 5L
HWY 11 BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM _Gecdetic DATE 23.09.04 - 23.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w |ReSISTANCE PLOT e v el m | RemARKs
2] MOISTURE = T
5 NEEIR: 20 4 e 8 100 ™ cowr | 2O &
9l 8122l 2 U R Sy we w we| 32 | GRANSIZE
ELEV Eld| B | 2|25 & [SHEARSTRENGTHkKPa e DISTRIBUTION
Y DESCRIPTION slz F & 521 E [o unconrmen  + FIELDVANE . Y (%)
Ei= 2|29 § [e auickTrRiaxa x Lasvang | WATER CONTENT (%)
© w 23 40 B0 8O0 100 2|O 40 80 kN/m?2 |GR SA S CL
0.0 Augered to 2.05 m prior ro start of
DCPT due to potential artesian
pressure.
3.0 DCPT started at 3.0 m.
y
Continued Next Page 20
3 3, Nurnbersreferio
PR Senstiviy BB (o) STRAIN AT FAILURE




ONTMT4S 2316.GPJ 24/10/05

Ministry of L
Transportation D D

Ortario THURRER
RECORD OF BOREHOLE No 15+774.6 L18.2 20F2 METRIC
WP 480-93-01 LOCATION Asrour Township, ST, 15+774.6, O/8 1821, CORIGINATED BY _sL
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test ({DCPT)} COMPILED BY _ wWn
DATUM _Geodetic - DATE 23.00.04 - 23.09.04 CHECKED BY MA
CYNAMIC GONE PENETRATION
S0IL PROFILE SAMPLES o W RESISTANCE PLOT NATURAL — REMARKS
W = AT poemme MURY T
E nl=E| 8 20 40 80 8 100 | some M| 3@ &
[ m u 22| =z ! ) ! 1 1 we w w | D g GRAIN SIZE
ELEV o ala| & | 2|23 2 |SHEARSTRENGTHYPa —_———— DISTRIBUTION
DEPTH DESCRIPTION (2| F | F S| I | UNCONFINED  + FIELDVANE Y )
£l= 2|20} @ |e quokTrRAxaL x tasvang | WATERCONTENT (%)
© o 20 40 60 80 100 2 40 B0 wim? |GR SA § CL

183 END OF DCPT AT 1829 m.
HOLE GROUTED TO SURFACE.

+ 3. x 3. Numbers refer to

20
Sensitivity 155 (5} STRAIN AT FAILURE



ONTMT4S 2316.GPJ 2411005

Ministry of
Transportation

.
[0

Ontario THiERER
RECORD OF BOREHOLE No 15+776.4 R21.9 10F 2 METRIC
WP, 480-93-01 LOCATION Armour Township, ST. 15+776.4, 0/S 21.9R ORIGINATEDBY SL
HWY 11 BOREHOLE TYPE __Hollow Stern Augers COMPILED BY WM
DATUM _Geodetic DATE 21.09.04 - 21.09.0¢ CHECKED BY MA
DYNAMIC CONE PENETRATION
Ha % RASIC  wownurs a] E T 2
[y w |22 3 20 40 @0 BO 100 L CONTENT u 5 0
9 . 2l= g = 1 f 1 ! 1 wp w wp > g GRAIN SIZE
ElEV i ulow % o5 g SHEAR STRENGTH kPa S, S —— DISTRIBUTION
DEPTH DESCRIFTION 12 F 0 E(5% £ |o unconFNeD -+ FIELDVANE ) T )
A 2|20 @ |® QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
w 9 0] 20 40 0 80 100 0 4 &0 kwm? [GR SA Sl CL
a0 PEAT ==t
bt
Black oy
oAl
hAAS
0.5 Silty GLAY, some sand seams
Stiff to Soft
Brown
Maoist 1 as " o
2 58 2] [s)
3 85 2
3.0 Sity GLAY, occasional sand seams
Soft to Very Soft
Grey 4185} 1 - | ° 0D 4 36 &0
1.
4+
5| 88 1 o
18
+
] S8 1 P
7.0 SILT, some {0 trace clay, frace sand,
some silt and clay lamination
Very Loase
Grey
Wet
7 88 3
8 88 3 e} 0 3 B9 8B
Continued Next Page L5 8. Numbers refer o

Sensitivity

20
S (o) STRAIN AT FAILURE



ONTMT4S 2316.GPJ  24/10/05

Ministry of
Transportation

—
A0

Ontario THURBER
RECORD OF BOREHOLE No 15+776.4R21.9  20F2 METRIC
W.P. 480-93-01 LOCATION Armour Township, ST. 15+776.4, O/5 21.9R ORIGINATEDBY 8L
HWY 11 BOREMOLE TYPE _ Hollow Stem Augers COMPILEDBY _wM
DATUM _Gaodetic DATE 21.09.04 - 21.09.04 CHECKED BY _ _ MA
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT EE NATURAL e - REMARKS
H o S - FLASTIC  \iisTuRE il BT Py
= wnlzs| & 20 40 B0 80 100 PMT O conTens z0
Sle wizge| 2 ! h ! | I wp w we| P8 GRAIN SIZE
ELEV Bim| ¥ | Ji2p| & |SHEARSTRENGTHKPa A — DISTRIBUTION
ZLEV, — & z|= E
PESCRIFTION 21z S|3Z1 % |o UNCONBINED  + FIELDVANE
DEPTH 51 F Z|ad Z Y (%}
El= Z|&O| @ e QUCKTRIAXAL x LABVANE | WATER CONTENT (%i
@ i 20 40 @ 8 10 20 40 B0 kwm3 {ar sa s oL
afss | 1 @
0] 88 2 o 0 2 92 &
128 END OF BOREHOLE AT 12.80 m.
BOREHOLE GROUTED TO
SURFACE.

+

3

P

3.

Numbers refer to
Sensitivity

20
"“1%5 (%) STRAIN AT FAILURE




ONTMIT4S 2316.GPJ 24/10/05

Ministry of
V Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No 15+778.8 R58.7 10F3 METRIC
W.P. 480-93-01 LOCATION Armour Township, ST, 15+778.8, C/S 58.7R ORIGINATEDBY SL__
HWY 1 BOREHOLE TYPE  Dynamic Cone Penetration Test (DCPT) COMPILED BY __ WM
DATUM _Geodstic _ DATE 17.09.04 - 17.09.04 _ CHECKEDBY __ MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w ; RESISTANCE PLOT - SATURAL Laut - REMARKS
L) MOISTURE I
[ 0 E % (cb) 40 60 80 100 HMIT cg'msm LT % ] &
215 wIZE] 2z \ : : — wp w w | 5% | GRANSIZE
_ELEV DESCRIPTION & @ g e g = g SHEAR STRENGTH kPa o — DISTRIBUTICN
DEPTH |2, 2| 5138| £ [o unconENED 4 FIELDVANE . v %)
El= 22 O| O [e quckTriaxaL x LaBvANE | WATER CONTENT (%)
G [ 20 40 80 8'0 100 20 4P 50 kim3 |GR SA SI CL
001 DCPT started from surface.
Canlinued Nex: Page 3 3, Numbers refer o

+ X

Sensitivity

0
‘5*1%5 (%) STRAIN AT FAILURE




CNTMT43 2316.GPJ 24/10/08

Ministry of m
Transportation D D
Ontario THUSBER
RECORD OF BOREHOLE No 15+778.8 R58.7 20F3 METRIC
W.P. 480-93-01 LOCATION Ammour Township, S$T. 15+778.8, 0/8 58.7R ORIGINATED BY _SL
HWY 1 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILEDBY _ WM
BATUM _Geodetic DATE 17.08.04 - 17.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W IRESISTANCE PLOT NATURAL b REMARKS
,u_J 7 ?11 FLASTIC TR wouo T
= wizz| B 0 40 80 100 T comer M S B &
=R LiZ2| z e wp w w | SZ | cransze
ELEV. DESGRIETION Slo| g | F|25] 2 [SHEARSTRENGTHKPa ——— ot DISTRIBUTION
DEPTH < | = % >3 Z < | © UNCONFINED + FIFLD VANE ¥ )
E 2 2|20 @ |o quickTRIAXAL x LaBvANE | WATERCONTENT (%)
o o 20 40 60 80 100 20 40 60 wim? lGrR S8 81 oL
|
19.8 END OF DCPT AT 19.81 m.
Continued Next Page 20
+3 w3, Nurmbers refer to 15_@,5
" Sensitivity % (%) STRAIN AT FAILURE




CONTMT4S 2318.GPJ  24A10/05

Ministry of
Transporation

-
(10}

COntario THURBER
RECORD OF BOREHOLE No 15+778.8 R58.7  30F3 METRIC
W.P. 480-93-01 LOCATION Ammour Township, ST. 15+778.8, O/S 58.7R QRIGINATED BY _SL
HWY 1 BOREHQLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM _Geodelic DATE 17.0004-170804 CHECKED BY MA
BYNAMIC CONE PENETRATION
SOIL PRCFILE SAMPLES E Lj—é RESISTANCE PLOT 2_'—_- masic NATURAL Lo - REMARKS
E g 3] T MOSTURE wr| E & &
E wlz3| @ 20 40 80 80 100 {™ 0
Sla WiZEl =z Lok wp w w | 35U [ cramsze
ELEV DESCRIPTION Flm ol Jig8] & SHEAR STRENGTH kPa — — DISTRIBUTION
DEPTH < | B £ g 28| = [o unconemnen  + FIELDVANE . ¥ %)
E z 2|29 @ |e auckTRaAL x LABVANE WATER CONTENT (%)
w 20 40 60 B0 100 20 40 &0 kwm? |GR SA S CL
HOLE GROUTED TO SURFACE.
4+ 3 5 3. Numbers refer to 15%‘;5
' 2 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 2316.GPJ 24/10/05

Ministry of
Transporlation

o
10

Ontario THURRERD
RECORD OF BOREHOLE No 15+787.5 L35 10F 2 METRIC
WP, 480-93-01 LOCATION Armour Township, ST. 15+787.5, 0/S 35L ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY HS
DATUM Geodetic DATE 23,08.05 - 23.08.05 CHECKED BY MA
DYNAMIC CONE PENETRATION
%] MOISTURE - I
- 1521 5 0 40 6 8 100 [N cowmr M| 38 &
9| g8t 2 : ! I I : wp w we| S & | GRANSIZE
ELEV alH| W 3 85| & [SHEARSTRENGTHkPa — e DISTRIBUTION
DEPTH DESCRIPTION 12 E L 5|22 § [o unconrmen v mDVANE . y o
El= Z{EC| D [ quckTRixaL x Lapvang | WATER CONTENT (%)
i1} 20 40 80 B8O 100 20 40 B0 kN/m3 |GR SA St CL
06  TOPSOH (150mm} ==
0.2 Clayey SILT, trace sand 1 1ss | a
fim
Grey to Brown
Moist to Wet
2| 85| & o
1.5 Silty GLAY, occasional sand seams
Soft
3 a
Grey 85 | 2
Wet
4188 | 2
5| 88 1 | o 0 8 44 47
17
6] 85| 0 °
2
7| 88 0 F—-H o 0 0 53 46
17
B 85 3 o
7.9 SILT, some clay, trace sand
Soft to Firm
Grey
wet
9]ss| 5 o o 2 8 12

Continued Next Page

o+

3

.

3.

Numbers refer to
Sensitivity

20
‘5‘;3%'5 (%} STRAIN AT FAILURE



ONTMTAS 2316.GP) 24M0/05

Ministry of
Transportation

—
00

Onlaﬁo THUABER
RECORD OF BOREHOLE No 15+787.5 1.35 20F2 METRIC
WP 480-93.01 LOCATION Armmour Township, ST. 15+787.5, OfS 351 ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Haliow Stemn Augers COMPILED BY __ HS
DATUM Geodetic DATE 23.0805-230805 CHECKED BY MA
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES | W |RESISTANGE PLOT = o o | remarks
! L) S r MOISTURE mr] B E a
= w|<L51 & 20 40 B0 B0 100 LMY CONTENT 5 0
el | Zi2E} = e wp w wi| 59 | eransie
ELEV DESCRIETION & =] e 25 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH 1= F_: > 13 5 < | O UNCONFINED + FIELD VANE ¥ (%}
El= Z2|E€0| & |e quckTRIAKAL x LABVANE | WATER CONTENT (%)
@ L 20 40 60 80 100 20 40 &0 kNm? [GR SA S CL
107 SILT, trace sand
Locse
Grey 10} 88 4 [} 0 8 89 2
Wet
11| 88 8 o
12.8 END OF BOREHOLE AT 12.80m,
BOREHOLE CPEN TG 7.62m.
WATER LEVEL AT SURFACE UPON
COMPLETION.
BOREHOLE GROUTED TO
SURFACE.
49 % 3, MNumbers refer to

Sensitivily

20
‘5{1%5 (%) STRAIN AT FAILURE




ONTMT4S 2316.GPJ  24/10/05

i\rflimistry ﬁ; y L.
ransportation
Ontaro Qﬂ%
RECORD OF BOREHOLE No 15+788.2 R2.4 10F 2 METRIC
W.P. 480-93-01 LOCATION Armour Tewnship, ST. 15+788.2, O/S 2.4R ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Heliow Stem Augers COMPILED BY _ WM
DATUM  Geodstic DATE 16.09.04 - 17.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o éu RESISTANCE PLOT ey AT s - REMARKS
- EIEJ % [S] LT HEISTURE war| E 5 8
o S @ 20 4Q a0 100 CONTENT = 0
2l | L[ZES = T we w w | S8 | GRANSE
ELEV DESCRIFTION & @ z |28 g SHEAR STRENGTH kPPa DISTRIBUTION
DEPTH L ] % > 8 % <>E O UNCONFINED + FIELD VANE ¥ (%)
E = Z2|ZC| & | QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
W 20 40 60 80 100 20 40 80 kN!m3 GR SA 8 CL
00| pEAT, fbrous iy
Black Ny
hAAS
AT
A
06 Clayey SILT, some sand
Very Stiff
B
et 11ss| 18 q
15 Silty CLAY, some sand seams
Sofl
Grey 2|88 4 ©
3 58 2 ——"-lo G 4 233 83
1.
4
4 S5 2 o
21
+
1 W PH
2.3
¥
73 SILT, trace sand, some to trace clay
Loose to Very {_oose =
Gray
Wet
5 38 3] o]
3] 88 a p 0 2 B89 9

Continued Next Page

+

3

X

3.

Numbers refer to
Sensitivity

20
1595 (5,) STRAIN AT FAILURE




ONTMT4S 2316.GPJ  24/10/05

Ministry of LA
W Transportation DD
Ontario Py
RECORD OF BCREHOLE No 15+788.2 R2.4 20F2 METRIC
WP 480-83-01 LOCATION Armour Tewnship, ST. 15+788.2, 0/S 2.4R ORIGINATED BY _SL
HWY 11 BOREHCLE TYPE _ Hollow Stem Augers COMPILED BY _ WM
DATUM _Geodetic DATE 16.08.04 - 17.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIl. PROFILE SAMPLES o LJ_‘J RESISTANCE PLOT&_ NATURAL - REMARKS
Hol % ARSTIC yyousTURE “g:ﬁ - T A
b w| <8 @ 20 40 80 80 100 " commw 0
Qi u |22 3 : w L L I wp w w | S & GRAIN SIZE
ELEV DESCRIPTION & oW g 23} O {SHEARSTRENGTHKPa . DISTRIBUTION
DEPTH x| 2 & =132 ES £ {0 UNCONFINED + FIELD VANE . ¥ )
El= Z[EC| U e QUCKTRIAXAL x LaBvaNE | WATER CONTENT (%}
o 20 40 80 80 100 20 40 60 kN/m 3 |GR 8A SI CL
Tiss| o 0
Becoming Loose
8| S5 6 ]
12.8 END OF BOREHOLE AT 12.80 m.
LOW ARTESIAN PRESSURE NOTED
UPON COMPLETION.
BOREMOLE GROUTED WITH
CEMENT TO SURFACE.

-+

3

WX

3.

Nurmbers refer to
Sensitivity

20
1595 (0,) STRAIN AT FAILURE




ONTMT4S 23168.GPJ 24110/05

Ministry of
Transpartation

—/
00

OnTaﬁU THURBER
RECORD OF BOREHOLE No 15+790 R39.8 10F 3 METRIC
W.P. 480-93-01 LOCATION Armaur Township, ST. 15+780, O/S 30.8R ORIGINATED BY _SL
HWY ik BOREHOLE TYPE _ Holiow Stem Augers/Dynamic Cone Penetration Test (DCPT) COMPILED BY __ WM
DATUM _Geodetic DATE 16.09.04 - 16.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SCiL PROFILE SAMPLES 1§ Y |REsiSTANCERLOT — I _ | rewarks
H oo g - PASTIC oisTure L‘Sﬂﬁ == &
= an | 2 % 7} 20 40 60 80 100 LIKHT CONTENT 9
Silm w2t = i h 1 ! . Wp w w | @ g GRAIN SIZE
ELEV DESRIFTION Tla| B | F|986] & [SHEARSTRENGTHKPa S DISTRIBUTION
DEPTH iz % 125 T | O UNCONFINED  + FIELD VANE ¥ %)
Ej= zleo| © je cuekTrAxAL x LaBvang | WATER CONTENT (%)
< o 20 40 80 & 100 20 40 B0 wm3 |GR sA St CL
991 ToPSOIL —
03 Silty CLAY, some sand seams
Very Stiff to Firm
Brown
1| 88} 18 o
2| ss | 7 o
2.3 Sty CLAY, occasional sand seams
Soft to Very Soft 3| gg 3 b
Grey
4|85 | 0
03
P
5| 88 0 b | o 0 4 29 87
%5
6 S5 5 o]
7.3 SILT, some sand, some to trace clay
Loose to Very Loose
Gray
Wet
7|8 | 5 ©
8| 8 | 0 5]
Continued Next Page
+3 %3 Numbers refer to

Sensitivity

20
‘5?0'5 (%) STRAIN AT FAILURE




ONTMTAS 2316.GPJ 2440106

Ministry of l::l
Transpartation D D
Ontario THLEBER
RECCRD OF BOREHOLE No 154790 R39.8 20F3 METRIC
W.P. 480-93-01 LOCATION Amnour Township, ST. 15+790, /S 29.8R CRIGINATED BY SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/Dynamic Cane Penetration Test (DCPT) COMPILED BY WM
DATUM  Geodstic DATE 16.09.04 - 16.09.04 CHECKED BY _ MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | IR e O _— REMARKS
oo Ed 2___ PLASTIC e Lo E
= wal22| 3 20 40 B0 80 160 wr e W B &
Sl glz=gl =z — wp w w | 5% | cransee
ELEV Ela & 2|5E] 2 [SHEARSTRENGTHKPa A DISTRIBLTION
DEPTH DESCRIPTION 512 F | 5[3%1 § |o unconemner  + RiELDVANE ] ¥ %)
El= zl2o| @ [e quokTriweaL x Lapvane | WATER CONTENT (%)
o 20 40 80 80 100 20 40 B0 knvm3 |GR SA 81 CL
9is8s | 1 = 0 11 85 3
0] 85| 0 o
128 END OF S0IL SAMPLING AT 12.80
m.
BCPT stared at 12.80 m.
19.8 END OF DCPY AT 19.81 m.
Cantinued Next Page s 5. Nambers refer o 20
. umoers reigr
thx ‘5%5 (%) STRAIN AT FAILURE

Sensilivity




ONTMT4S 2316.GPJ  24M0/05

Ministry of .
Transpartation D D
Ontarie THURRER
RECORD OF BOREHOLE No 15+790 R39.8 30F3 METRIC
WP, 480-93-01 LOCATION Armour Township, ST. 15+790, /S 39.8R ORIGINATEDBY SL
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers/Oynamic Cone Penetration Test (DCPT) COMPILEDBY _wM
DATUM _Geodetic DATE 16.09.04 - 15,09.04 __ CHECKEDBY ™A
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x u&{ RESISTANCE PLOT masne | MARRE - REMARKS
“ MOSTURE - I
o o E % 8 20 40 80 80 100 LT CONTENT LIMHT S0 8
i e ] 1 L 1 L Wp w W, Dg GRAIN SIZE
ELEV Ble| & | 3|25] & [SHEARSTRENGTHPa NSO DISTRIBUTION
DEPTH DESCRIPTION El2| F | & 22| Z o UNCONFNED  + FIELDVANE ] y %)
El= |29 @ |e QuckTRIAXIAL x LABVANE | WATER CONTENT (%)
o o 20 40 80 80 100 20 40 BD kwim? |Gr sA s1 cL
BOREHOLE GROUTED TO
SURFACE.
LOW ARTESIAN FLOW NOTED 20
MINUTES AFTER GROUTING.
RE-AUGERED TO 4.6 m AND
PLUGGED FLOW WITH HOLE PLUG
BENTONITE.
3 3. Numbers refer to 2
+hx ‘5*;%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 2318.GPJ  2410/05

Ministry of C_ 2
Transportation D D

Ontario TRURBER
RECORD OF BOREHOCLE No 15+799.9 L17.5 10F3 METRIC
W.P. 480-93-01 ] LOCATION Armour Township, ST. 154799.9, 0/S 17.5L ORIGINATED BY S.
HWY 11 BOREHOLE TYPE _ Hellow Stem Augers/Dynamic Cone Penetration Test (DCPT) COMPILED BY _ wmM
DATUM _Geodetic DATE 15.09.04 - 15.08.04 CHECKEDBY ___mA
OYNAMIC CONE PENETRATICN
SOIL PROFILE SAMPLES | W IRESISTANCE PLOT = NATRAL — REMARKS
Mo 5 PASTIC  isTURE: ”mﬁ - T 2
= w|<L5] & 20 40 60 80 100 l CONTENT =0
9 o w | = E = 1 1 1 s i wp w wief - g GRAIN SIZE
ELEV £y w Jl2s S [SHEAR STRENGTH xPa e DISTRIBUTION
DEPTH DESCRIPTION SEHIBEE: SZ| = |o unconrmen  + FiELDVANE . ¥ %)
EjZ 2{E 0| i |e QucKTRIAXAL x LABVANE | WATER CONTENT (%)
© o 20 40 BC 80 10O 20 40 €0 kNm3 |GR SA 8l CL
00 topsolL — ]
0.2 Clayey SILT, trace sand, Irace
rootlets
Stiff
Brown
1 88 9 [}
2 85 8 P
2.2 Sitty CLAY, occasional sand seams
Soft to Very Soft
Grey 3| 88 2 o
4 | 58 0 —i|e 0 17 39 44
27
+
5 58 o] o
25
+
1 ™ PH
25
6 | 88 il o
8.5 SILT, trace sand, some to trace clay
Very Locse to Loose
Grey
Wet
T 85 3 g
tinued Next P
Contirued Next Page + 3‘ w 3. Nurmpers refer to 155‘?_5

Sensitivity (%) STRAIN AT FAILURE



ONTMT45 2316.GPJ 2440/05

Ministry of
Transportation

—
CI0Y

Ontario
THLIRBER
RECORD OF BOREHOLE No 15+799.9 L17.5 20F3 METRIC
W.P. 480-93-01 LOCATION Armour Township, ST. 15+799.9, O/ 17.51 CRIGINATED BY sL
HWY i1 BOREHOLE TYPE __Holigw Stem Augers/Dynamic Cong Penelration Test (DCPT) COMPILED BY _ WM
BATUM _Geodetic DATE 15.09.04 - 15.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W
f’:;' ol 2 RESISTANCE PLOT == mase MU E REMARKS
£l o A K 20 40 60 s 00 M7 came M) 5D &
gl w =) gl wp w wo| 24 | cRamsiZE
o a = &)
ELEV DESCRIPTION Elel e Z|235]| & SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH 2|5 F >3 8| = [© UNCONFRED + FIELD VANE ¥ %)
Elz 2|E9| @ |e QUOKTRIAMAL x LABVANE | WATER CONTENT (%)
[ 20 40 60 BO 100 20 40 B0 wm3 {GR sA 81 CL
8|87 0 a 0 5 88 7
9 88 a [s)
10851 9 °
143 END OF SOIL SAMPLING AT 14.33
m.
DCPT started at 14.33 m.
19.8 END OF BOREHOLE AT 19.81 m.
Continued Next Page
+3, %3, Numbers refer to

Sensitivity

20
‘5%5 {9) STRAIN AT FAILURE




ONTMT4S 2316.GPJ 24/10/05

Ministry of Lo
Transgortation D I:\

Onlan'o THLIRARER
RECORD OF BOREHOLE No 15+799.9 L17.5 J0F3 METRIC
WP 460-93-01 LLOCATION Armnour Township, ST. 15+789.9, OfS 17.50L ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/[hynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM _Geodetic DATE 15.09,04 - 15.08.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W IRESISTAMCE PLOT == NATURAL - REMARKS
EFol § mﬁm MOISTURE ua;ﬁ = I 3
[ w|z3] @ 20 40 B B0 400 CoNTENT 5 0
9l =8 = i : 1 : i wp w w,| 5@ | oraNsze
ELEV o|ai w 3 23| & SHEAR STRENGTH kPa S —— DISTRIBUTION
BEPTH DESCRIPTION =|3 sl g 35| = |o unconrmnen  + FiELDVANE ) v %)
£z 22O @ |e QUCKTRIAGAL x LABVANE | WATER CONTENT (%)
T 20 40 80 8O 100 20 40 60 wim3 [GR SA St CL

WATER LEVEL AT 221 m UPON
COMPLETION.

BOREHOLE GROUTED TC
SURFACE.

20
3 ., 3. Numbers refer to
T Sensitvity 1935 (o) STRAIN AT FAILURE



ONTMT45 2316.GPJ  24/10/05

Ministry of
Transportation

—
[0

Ontario Tronmen
RECORD OF BOREHOLE No 15+801.5 R20.5 10F3 METRIC
W.P. 480-83-01 LOCATION Armour Tawnship, ST. 15+801.5, O/S 20.5R ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test {DCPT} COMPILEDBY __ wM
DATUM _Geodetic DATE 16.09.04 - 16.09.04 CHECKED BY ___MA
DYNAMIG CONE PENETRATION
2]
= nl<Z| 8 20 40 e 8 100 | owew W 55 &
=R i $|2g] 2z e wp w w | 33 | cramsie
ELEV DESCRIPTION Ela Hg 3128| & [SHEARSTRENGTHKPa " DISTRIBUTION
GEPTH <|2! 51258 £ |© uNcONFINED + FIELD VANE ¥ %)
E = 22O @ |8 QUCKTRAXIAL X LABVANE WATER GONTENT (%}
o 20 40 60 80 100 20 40 80 kim3 |GR SA 81 GL
0.0 DCPT started from surface.
Continued Next Page
MNumbers refer to

+

3 2,

Sensitivity

20
S (01) STRAIN AT FAILURE




ONTMT4S 2318.GPJ 24/0/405

Ministry of
Transperiation

-
[0

Ontario THURBES
RECORD OF BOREHOLE No 15+801.5 R20.5 20F3 METRIC
W.P. 480-93-01 LOCATION Armour Township, ST. 15+801.5, G/S 20.5R ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE  Dynamic Cone Penetration Test (DCPT) COMPILED BY _ WM
DATUM _Geodetic DATE 16.09.04 - 16.09.04 CHECKED BY Ma
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & g RESISTANCE PLOT asme | TR oo - REMARKS
“n TURE I
- o |22 8 0 4 60 80 0 |™  cwmr ™53 &
Slx u=2] = i L . ‘ L wp w w | >H GRAIN SIZE
ELEV o Q 8 5] g [SHEARSTRENGTHkPa e DISTRIBUTION
BEPTH DESCRIPTION Bz s SE] = |O UNCONFINED  + FIELD VANE . ¥ )
HE 1@ 0| @ |e QuickTRIAXIAL x LABVANE | WATER CONTENT (%)
< i 20 40 60 8D 100 20 40 0 m3 |GR SA &1 CL
18.8 END OF DCPT AT 18.81 m.
Continued Next Page 20
+ 3 3. Numbers refer to 15$5 .
Sensitivity o (%) STRAINAT FAILURE




ONTMT4S 2218.GPJ 24M10/05

Ministry of
Transporiation

—
[0

Cntario [
RECORD OF BOREHOLE No 15+801.5 R20.5  30F3 METRIC
WP, 480-63-01 LOCATION Armour Township, ST, 15+801.5, OS5 20.5R CRIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILEDBY _ WM
DATUM _Geodetic DATE 16.09.04 - 16.08.04 CHECKEDBY  MA
DYNAMIC CONE FENETRATHIN
SOIL PROFILE SAMPLES 1 ., W |RESSTANGE PLOT _— REMARKS
Ha < -zi_ﬁ aste ol ee wuof P:E
= o|=Ef 8 20 40 6 8 00 ™ commr M| 50T &
9= a122]| z : | : w w wp w w | 3L | crawsize
ELEYV Ela| g d]18a| & SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION $|3 Flog 25| S |0 UNCONFINED  + FIELDVANE ] ¥ )
El2 2|20 @ [ aueckTRiaxia x LaBvaNg | WATER CONTENT (%)
o ) 20 40 B0 80 100 200 40 8O k3 R sa st cL
HOLE GROUTED TO SURFAGE.

+ 3

20
1565
10

Nurnbers refer io
Sensitivity

(%) STRAIN AT FAILURE




Ministry of
Transportation

—
[0

ONTMTAS 2316.GPJ  24/10/05

Ontaric nmER
RECORD OF BOREHOLE No 15+803 R58.5  10F2 METRIC
WP 480-93-01 Armour Township, ST. 15+803, O/S 58.5R ORIGINATED BY St
HWY 11 BOREHGLE TYPE __ Hollow Stem Augers COMPILED BY _ WM
DATUM Geodetic 16.09.04 - 16.09,04 CHECKEDBY A
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES %, 4 |RESISTANCE PLOT pagie AL qup| b | REMARKS
MOISTURE I
5 o l<8 & 20 40 B0 T bl wiri £ 5 )
S5 W | 2|2E] 2 e —— we w we| 3T | oRaNSsIzE
ELEY DESCRIPTION Elei 2| 2|25 & SHEAR STRENGTH kPa b e DISTRIBUTION
DEPTH <|3] £ | 3|25| £ |o unconFNeD )
E z Z2|E©]| @ |e QUCKTRIAXAL X LABVANE WATER CONTENT (%}
i 20 40 60 20 40 80 GR SA SI CL
801 ToPSOIL =5
03 Clayey $ILT, some sand
Hard to Very Stiff
Brown
85 [}
55 o
22 Sitty GLAY, trace sand
Firm to Very Soft
Grey s5 } jo 0 3 51 46
S8
2.1
+
85 o
3,
3
S8 a
28
.+.
85 ©
24
+
3.8 ST, some sand, some to trace clay
Very Loose to Loose
Grey
Wet
S8 o

Continued Naxt Page

+3 53, Numbers referto

20
Sensitvity 155 (34) STRAIN AT FAILURE




ONTMT45 2316.GPJ 2410/05

Ministry of
Transportation

-
[0

Sensitivity

Ontario o REE
RECORD OF BOREHOLE No 15+803 R58.5 20F2 METRiIC
W.P. 480-83-01 |LOCATION Amour Township. 5T, 15+803, /S 58.5R ORIGINATED BY SL
HWY __ 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ WM
DATUM _Geodetic DATE 16.09.04 - 16.08.04 CHECKED BY MA
DYNAMIC CONE FENETRATION
SOIL PROFILE SAMPLES | W RESSIANCE FLOT o | remarcs
Hao I % pasne Lo wausd b
b w[SE] & 20 40 G0 8O0 100 WM onet M 5 @ &
e il = 1 ! ; : i wp w wo | 5T | GRANSIZE
ELEV RIPTION Ela| @ | 2|23 2 [SHEARSTRENGTHkPa DIV — DISTRIBUTION
DEPTH DESCRIPTIO sz F | & 3Z| T |o UNCONFINED  + FIELDVANE ] Y %)
El= 2|EC| @ |® QUOKTRIAXAL x LABVANE | WATER GONTENT (%)
°© | 20 40 &0 8;0 100 20 40 60 wym3 [GR SA S CL
g |ss| o o
10| s8] o o 0 11 8 3
1] ss | 5
143 ENC OF BOREHOLE AT 14.33 m.
WATER LEVEL AT 3.51 m UPON
COMPLETION.
BOREHOLE GROUTED TO
SURFACE.
3 3 Numbers refer to 2
LR ‘5%5 (%) STRAIN AT FAILLRE




ONTMT4S 2316.GPJ 2410/05

Ministry of
Transportation

=]
[10A

Ontan.o THURBER
RECORD OF BOREHOLE No 15+812.5 L37 10F2 METRIC
W.P. 480-83-01 LOCATION Armour Township, ST, 15+812.5, O/5 37L ORIGINATED BY _GA
HAWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (OCPT) COMPILEDBY _ HS
DATUM _Geodelic DATE 24,08.05 - 24.08.05 CHECKED BY MA
DYNAMIC CONE PENET A TTON
SOIL PROFILE SAMPLES g, 4 [RESISTANCE PLOT e R o] | REMARKS
g
= w|28| 3 20 4 60 80 100 wr Mome W E% &
Sl wi=E2] 2 L : 1 L ! wp w wo | =3 g GRAIN SIZE
ELEV & u E 2 % & <  ISHEAR STRENGTH kPa I DISTRIBUTICN
DEFTH PESCRIPTION 2|22 S|5&] & [ouwowmer - rELDvANE ¥ %)
El= | O] @ je auckTRIAXAL x LABVANE | WATER GONTENT (%)
o ] 20 4 8 80 100 2 40 60 wim? |or sa s c
Go DCPT started at surface.
Conlinued Next Page 20
4+ 3 3. Numbers referto 1585
' %7 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 2316.GPJ 241005

Ministry of
Transportation

Ontaric

o
[

THURSER

RECORD OF BOREHOLE No 15+812.5 L.37 20F2 METRIC

Sensitivity

W.P. 480-83-01 LOCATION Armmour Township, ST, 15+812.5, /S 371 ORIGINATED BY Ga
HWY 1" BOREHCLE TYPE __Bynamic Cone Penetration Test (DCPT) COMPILED BY _ Hs
DATUM _Geodetic DATE 24.08.05 - 24.08.05 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v Y |RESISTANCE PLOT NATURAL REMARKS
Hal = —:2“ PLASTIS LoD =
= alx2] & 20 40 60 80 100 wr Cae Wt £§ &
9 El L i = E =z . L ! . J W w we | 9B | cRANSIZE
ELEV DE | Elo & Zzlgs8 FD: SHEAR STRENGTH kPa . ey DISTRIBUTION
DEPTH SCRIPTION S131 £ | 5|3&| = |o UNCONFINED  + FIELDVANE ¥ %%)
El= z|2°| § je cuckTRIaxAL x LaBvANE | WATER CONTENT (%)
@ i 20 40 &0 80 100 20 40 60 kN/'m 3 GR SA 51 CL
15.2 END OF DCPT AT 15.24m.
HOLE GROUTED TO SURFACE.
43 5 3. Numbers refer to

20
15'%5 {%) STRAIN AT FAILURE




ONTMT4S 2318.GPJ 24/10/05

Ministry of
Transportation

—
[0

Ontario THLRBER
RECORD OF BOREHOLE No 15+813.2R1.3 10F2 METRIC
W.e 480-93-04 LOCATION Armour Township, ST, 15+813.2, O/S R1.3 ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE __Hollow Stem Augers COMPILED BY _ wm
DATUM _Geodetic DATE 23.09.04 - 23.08.04 CHECKED BY ___ MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 1 o W |RESISTANCE PLOT — — 1 remarks
’“U;f %] é —— FLASTIC o eTURE LU - T
= a[2Z2| 8 20 40 80 8 400 ™ omew M| Z O &
Sle ul=E] 2 ! L L 1 I wp w W, 3§ GRAIN SIZE
ELEV 5 Hlow ; 95| £ [SHEARSTRENGTHPa D —— DISTRIBUTION
DEPTH DESCRIPTION AHEAEIEE £ |0 UNCONFINED  + FIELDVANE ] . o
HE Z|£0] @ [ cuckTRAL x LaBVANE | WATER CONTENT (%)
[ 200 40 80 B0 100 20 40 B0 kN/m3 IGR SA &1 CL
00} ToPsOIL -]
Dark Brown ]
a3 SAND, trace sitt B
Compact
Brown ]
= Moist -
' Silty CLAY, some sand
Vary Siff to Stiff 8= @
Brown
2| 85i 20 o
3| ss | 15 b
4| 85| 8
3.8 Sity GLAY, cceasional sand seams
Soft
Gray
19
5|88 | 2
6 | 8S 1 - |° 0 2 39 59
1.9
I
vl ss | 1 b
19
4
varved
g | 88 2 [}

Continued Next Page

+

3

.=

3.

Numbers refer lo
Sensitivity

20
1595 (00) STRAIN AT FAILURE



ONTMT4S 2316,GPJ 2410005

Ministry of
Transportation

A

LI

Cntario THURBER
RECORD OF BOREHOLE No 15+813.2R1.3  20F2 METRIC
WP 480-93-01 LOCATION Armour Township, 5T, 15+813.2, OIS R1.3 ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUN, Geodstic DATE 23.09.04 - 23.09.04 CHECKED BY MA -
DYNAMIC CONE PENETRATIGN
SOIL PROFILE SAMPLES o Lﬂ RESISTANCE PLOT NATURAL . REMARKS
W ¢ *Z -E_ﬁ PASTIC e LOUB £
b %] "E F= % 20 40 B0 80 100 L CONTENT LT % o &
91y w21 z e e we w w| 25 | cransize
ELEV & | & g g 25 g SHEAR STRENGTH kPa B —— DISTRIBUTION
DEPTH BESCRIPTION E % Z = 8 % q>: O UNCONFINED + FELDVANE . ¥ (%)
El= Z|EC| @ |e UCKTRIAXIAL x LABVANE | WATER CONTENT (%)
@ e 20 40 &0 & 100 20 40 60 wm3 |GR SA B CL
+
0.2 SILT, some clay, Irace sand
Soft to Very Soft
Grey
Wet
9| 85| 3 o 0 1 8 13
10 ss| o o
12.8 END OF BOREHOLE AT 1280 m,
WATER LEVEL AT 3.81 m GPON
COMPLETION.
BOREHOLE GROUTED TO
SURFACE.
2 3. MNurnbers refer o 2
X ‘5‘%’5 {%) STRAIN AT FAILURE

Sensiivity




ONTMTAS 2316.GPJ 24/10/05

Ministry of ':'
Transportation D D
Ontario THURBRER
RECORD OF BOREHOLE No 15+814.5 R38.8 10F 3 METRIC
WP, 480-83-01 LOCATION Armour Township, ST_ 15+814.5, O/S 38.8R ORIGINATEDR BY  SL
HWY 1" BOREHOLE TYPE _ Hallow Stem Augers/Dynamic Cone Penetration Test COMPILED BY __WM
DATUM Geodetic DATE 15.09.04 ~ 15.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | u  |RESISTANGE PLOT _— | revarss
[ 3 — FASTIC e uc:un; - T A
ke o |2E| & 20 40 B0 80 100 Lwar GONTENT Ul B
9 & u ZE| = i : ! ! | wp w w | @ g GRAIN SIZE
ELEV DESCRIPTION Eiam W 3|8a| & SHEAR STRENGTH kPa o DISTRIBUTION
BEPTH < |2 B 2%| £ 10 UNGONFINED  + FIELD VANE . y )
El= {20 @ e quokTriaxaL x Lapvane | WATER CONTENT (%)
o o 20 40 80 80 100 20 40 60 wm3 |eR sA S CL
00!  TopsolL —
0.2 Clayey SILT, some sand seams
Hard lo Very Stiff
Brown
Moist
1 88 35 d
1.5 Sity CLAY, some sand seams
Very Stiff to Soft 21 ss 2 ke 0 7 58 34
Brown
318 ] 2 q
3.0 Siity GLAY, cccasional sand seams
Soft to Very Soft
Gray 4185 4 o
2
5| 85| 2 o
26
£
5 | 88 o — o 0 18 34 48
27
27
£
7lss| o o
BiSS| 0 ] | o 0 1 &7 32

Continued Next Page

+

3

L X

ER

Numbers refer to
Sensitivity

20
15%5 (%) STRAIN AT FAILURE
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Ministry of
Transportation

)
[0

Ontaﬁo THURBER
RECORD OF BOREHOLE No 15+814.5 R38.8 20F3 METRIC
W.P. 480-63-01 LOCATION Arrnour Township, ST, 15+814.5, O/3 38.8R ORIGINATED BY SL
HWY 11 BOREMOLE TYPE __Hollow Stem Augers/Dynamic Cone Penetration Test COMPILED BY WM n
DATUM _Geodetic DATE 15.09.04 - 15.09.04 CHECKED BY MA _
DYNAMIC CONE PENE TRATION
2] MOSTLURE = L
= w221 3 0 40 e B0 W00 U™ comw M| 50 &
Olm ul=2] = L 1 1 1 ] wp " wi ::g GRAIN S1ZE
ELEV o R 2|25] 2 [SHEARSTRENGTHkKPa T DISTRIBUTION
DEPTH DESCRIFTION S12| £ | S|Z2&| & o unconrmeD  + FIELDVANE ] Y %)
El= Z|ZCO| & | QuerTRaxaL x Lagvane | WATER GONTENT (%)
o 20 40 80 B0 100 20 4 60 kim3 |GR SA St CL
x
10.1 SILT, trace sand, trace clay
Laose to Very Loosa
Grey
Wet
g8 | 5 o
0] 88| 0 o 002 9 4
111 88| 0 3
4.3 END OF SOIL SAMPLING AT 14.33
m.
DCPT started a1 14,33 m.
19.8 END OF DCPT AT 10.81 m.
Continued Next Page 20
42 3. Numbers refer to 15{55
) T~ {%) STRAIN AT FALURE
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Ministry of ]
Transporlation D D
Dnlaﬂo THLIREBEM
RECGCRD OF BOREHOLE No 15+814.5 R38.8 30F3 METRIC
W.Ee, 480-93-1 LOCATION Armour Township, ST, 15+814.5, O/ 38.8R ORIGINATED BY _SL
HWY 1 BOREHOLE TYPE _Holiow Stem Augers/Dynamic Cone Penetration Test COMPILEDBY __ wM
DATUM _Geodetic DATE 15.02.04 - 15.08.04  CHECKEDBY = MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | . Y [resisTanceFLOT w ol | REMARKS
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BOREHOLE GROUTED TO
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THURBGSD 2316.GPJ 27/09/05

Hwy 11 Kalrine

FIGURE Q1
GRAIN SIZE DISTRIBUTION
Sandy to Clayey SILT
Size of openings, inches 11.5.5. Sieve size, meshesfinch
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GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE IMEDIUMl FINE SILT and CLAY
SiZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
15+712.5 L37 1.07
15+752 L18.2 1.83
Date . September 2005 D D Prep't ... WM
Project ,480-93-00 Chkd. ....... MA .

THURBER
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Hwy 11 Katrine

FIGURE Q2
GRAIN SIZE DISTRIBUTION
Silty CLAY
Size of openings, inches LSS, Sieve size, meshesinch
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GRAIN SIZE, mm
CORBLE| COARSE FINE COARSE | MEDIUM|  FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 15+712.5 .37 4.88
X 15+714.7 R3.6 1.83
A 15+714.7 R3.6 6.40
* 15+715.6 R41.1 2.59
® 15+729 R22.9 1.83
i 15+729 R22.9 6.40
Date .September 2005 D D Prepd ..... WM
Project .480-93-00 Chkd. ... MA_

THLURBER
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Hwy 11 Katrine

FIGURE Q3
GRAIN SIZE DISTRIBUTION
Silty CLAY
Size of openings, inches 1.5 5. Sieve size, mashesfinch
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GRAIN SIZE, mm
copaLE| COARSE FINE coarse | mepiom | Fing SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 156+739.6 R3.2 3.35
b4 15+740.0 R40.7 6.40
A 154752 L18.2 4.88
* 15+752.3 RE9.8 3.35
@ 15+764.6 R3.1 2.58
< 15+764.6 R3.1 7.92
Date .September 2005 D D Prepd ... WM
pProject .480-93-00 Chkd. ... MA .
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Hwy 11 Katrine

FIGURE Q4
GRAIN SIZE DISTRIBUTION
Siity CLAY
Size of openings, inches U.S.S. Sieve size, meshasfinch
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GRAIN SIZE, mm
coBLE| COARSE |  FINE COARSE | MEDIUM|  FNE SILT and CLAY
BIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 15+764.4 R40.6 4.88
X 15+768 L35 3.35
A 15+768 L.35 6.40
* 15+776.4 R21.9 3.35
© 15+787.5 L35 3.35
& 15+787.5 135 6.40
Date .September 2005 D D Prep'd ... WM
Project . 480-93-00 Chkd. ....... MA .
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Hwy 11 Katrine

FIGURE Q5
GRAIN SIZE DISTRIBUTION
Silty CLAY
Size of openings, inches U85, Sieve size, meshesinch
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GRAIN SIZE, mm
COBBLE COARSE FINE COARSE | MEDiUM I FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 1547882 R24 3.35
X 154790 R39.8 4.88
A 15+799.9 L17.5 3.35
* 15+803 R58.5 2.59
Date .September 2005 D D Prep'd ..... WM.
Project .480-93-00 Chicd MA

THURBER
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Hwy 11 Katrine

FIGURE Q6
GRAIN SIZE DISTRIBUTION
Silty CLAY
Size of openings, inches U.8 5. Sieve size, meshesfinch
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GRAIN SIZE, mm
COBBLE| COARSE FINE coaRsE | MeDuM|  FinE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL. BH DEPTH (m) ELEV. (m)
® 1548132 R1.3 6.40
b4 15+814.5 R38.8 1.83
A 15+814.5 R38.8 6.40
* 15+814.5 R38.8 9.45
Date .September 20035 D D Prepd ..... WM
Project .480-93-00 Chkd. ....... MA

THURBER
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Hwy 11 Katrine

FIGURE Q7
GRAIN SIZE DISTRIBUTION
SILT
Size of openings, inches U1.5.5. Sleve size, meshesfnch
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SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. {m}
® 15+712.5 L37 9.45
15+714.7 R3.6 10.97
A 15+715.6 R41.1 9.45
* 15+729 R22 .9 10.97
® 15+739.6 R3.2 10.97
e/ 15+740.0 R40.7 1097
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Date .September 2005 D D
Praject . 480-93-00

THURBER
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Hwy 11 Katrine

FIGURE Q8
GRAIN SIZE DISTRIBUTION
SILT.
Skze of apenings, inches 1.3.8. Sieve size, meshesfinch
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GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE |mEDUM|  FnE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 154752 1.18.2 945
X 156+752.3 R59.8 7.92
A 15+764.4 R40.6 9.45
* 15+764.6 R3.1 10.97
© 15+768 L35 945
Q 15+776.4 R21.9 9.45
pate .September 2005 D D Prepid ... WM.
Project .480-93-00 . Chkd. ....... MA ..

THLURBER




THURBGSD 2218.GPJ 27/09/05

Hwy 11 Katrine

FIGURE Q9
GRAIN SIZE DISTRIBUTION
SILT
Size of openings, Inches L1.5.5. Sieve size, meshesdinch
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SIZE GRAVEL SAND FINE GRAINED
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pate _September 2005 D D Prep'd ... WM. .
Project .480-93-00 Chkd MA
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Hwy 11 Katrine

FIGURE Q10
GRAIN SIZE DISTRIBUTION
SILT
Size of openings, inches U.8.5. Sieve size, meshesinch
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GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE |MEDIUM|  FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH PEPTH (m) ELEV. (m)
® 1547999 L17.5 10.97
X 15+803 R58.5 12.50
A 15+813.2 R1.3 10.97
* 15+814.5 R38.8 12.50
pate . September 2005 D D Prepd ... WM
Project .480-93-00 Chkd. ....... MA .
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Hwy 11 Katrine

ATTERBERG LIMITS TEST RESULTS

FIGURE Q11

PLASTICITY INDEX

Date

Project

SILTY CLAY
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Hwy 11 Katrine

ATTERBERG LIMITS TEST RESULTS | | CURE Q12

THURBALT 2318.GPJ 27/08/05

Silty CLAY
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SYMBOL BH DEPTH (m) ELEV. (m)

15+739.6 R3.2 3.356
15+740.0 R40.7 6.40
15+752 L18.2 4.88
15+752.3 R59.8 3.35
15+764.6 R3.1 2.59
15+764.6 R3.1 7.92
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Hwy 11 Katrine

€0

30

PLASTICITY INDEX
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80

FIGURE Q13
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
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& 15+787.5 L35 6.40
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Hwy 11 Katrine

THURBALT 2316,GPJ 27/08/05

PLASTICITY INDEX

Date

Project

FIGURE Q14
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
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.September 2005 D D Prep'd .. WM
(480-93-00 Chkd. ... MA .
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Hwy 11 Katrine

THURBALT 236.GPJ 27/09/05

FIGURE Q15
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
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Hwy 11 Katrine

PLASTICITY INDEX

FIGURE Q16
ATTERBERG LIMITS TEST RESULTS
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OEDOMETER CONSOLIDATION SUMMARY
SAMPLE [IDENTIFICATION
Project Nurmber 04-1116-112 Sample Number -
Borehole Number Q 154665 R18.75 Sample Depth, m 4.652
TEST CONDITIONS
Test Type Standard Load Duraticn, hr 24
Oedometer Number 6
Date Started 1111712004
Date Completed 11/28/2004
SAMPLE DIMENSIONS AND PROPERTIES - INITIAL
Sample Height, cm 1.90 Unit Weight, kN/m® 15.565
Sample Diameter, cm 6.35 Dry Unit Weight, kN 9.06
Area, ot 31.67 Specific Gravity, measured 275
Velume, ond 60.17 Solids Height, cm 0.638
Water Content, % 71.69 Volume of Solids, o 20.21
Wet Mass, g 95.44 Volume of Voids, cnf 39.96
Dry Mass, g 55.59 Degree of Saturation, % 99.7
TEST COMPUTATIONS
Corr. Average
Pressure Height Vaid Height ten cv. mv k
kPa cm Ratio cm sec cms mZ/kN cm/s
0.0C 1.800 1.977 4.900
4.75 1.860 1.914 $.880 540 1.39E-03 4.43E-03 6.03E-07
9.54 1.841 1.884 1.851 211 3.44E-03 2.09E-03 7.04E-07
19.25 1.808 1.833 1.825 271 2.60E-03 1.79E-03 4 .56E-07
38.68 1.749 1.740 1.779 404 1.66E-03 1.60E-03 2.60E-G7
7738 1.644 1.576 1.697 394 1.55E-03 1.43E-03 217E-07
154 .68 1.508 1.363 1.576 563 9,3%E-04 9.26E-04 8.49E-08
309.2% 1.397 1.189 1.453 287 1.56E-03 3.7BE-04 5.77E-08
618.45 1.362 1.040 1.350 135 2.86E-03 1.62E-04 4 53E-08
1236.52 1.219 0.910 1.261 94 3.58E-03 7.07E-05 2.48E-08
247279 1.139 0.784 1.179 85 3.47E-03 3.41E-05 1.16E-08
1236.52 1.152 0.805 1.146
309.29 1175 0.841 1.164
77.38 1.208 0.893 1.192
19.25 1.250 0.958 1.229
4.75 1.204 1.027 1.272
Notes:
k calculated using cv based ond values.
SAMPLE DIMENSIONS AND PROPERTIES - FINAL
Sample Height, cm 1.29 Unit Weight, kN/im® 18.44
Sample Diameter, cm 6.35 Ory Unit Weight, kN/m® 13.30
Ares, cht 31.67 Specific Gravity, measured 2.75
Volume, i’ 40.98 Solids Height, cm 0.638
VWater Content, % 38.59 Volume of Solids, ont 2021
Wet Mass, g 77.04 Volume of Voids, cnf 20.77
Ory Mass, g 55.58

Prepared By: LFG

Golder Associates

Checked By: MM]




OEDOMETER CONSOLIDATION SUMMARY

CONSOLIDATION TEST

CV cm’ls VS PRESSURE (kPa)
BH Q 15+665 R18.75
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CONSOLIDATION TEST

VOID RATIO VS. LOG PRESSURE FIGURE
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HWY 11
CONT No
WP No 480-93-00
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SURFACE PROPOSED |HWY 11 MEDIAN GRADE
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HIGHWAY 11 MAINLINE
ARMOUR TOWNSHIP
STATION 15+715 TO 154813
MEDIAN CENTRLLINE
BOREMOLE LOCATIONS AND SOIL STRATA

SHEET
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Macklin
Monaghan

CONSULTING ENGINEERS + SURVEYORS « PLANNERS

L4

D THURBER ENGINEERING LTD.

THURBER

T
LEGEND

Bore Hole

Qynamic Cone Penetration Test {cone)
or Probe Hole

Bore Hale & Cone

Blows/0.3m (S5id pen Test, 475J/blow)

CONE Blows/G.3m (60" Cone, 475J/blow)
PH Pressure, Hydroulic
I WL in Piezometer at Time of
Investigation (Dote)
Head Artesion Water
T Piezometer
2 WL in Open Borehole Upon Completion
of Drilling
90% Rock Quality Designation (RQD)
A/R Auger Refusal
C/R Cone Refusgl
OFFSET FROM
NO STATION MEDIAN CL
154+ 712.5L37 15+712.5 L7
15+714.7R3.6 15+714.7 R3.6
154 715.6R41.1 15+715.6 R41.1
15+726.8L15.9 15+726.8 1159
15+ 728.IR57.1 15+728.1 R57.t
154 729R22.9 154729 R22.9
15+737.5L37 154+737.5 L37
15+ 739.6R3.2 15+739.6 R3.2
15+ 740R40.7 1547407 R40.7
15+752L18.2 15+752 L18.2
154752.3R59.8 15+752.3 R59.8
—NOTE—

the boundaries between soil stroto hove been
established only of Bore Hole locaotions. Bstween
Bore Holes the boundaries ore assumed from
geologicel evidence.




Highway 11: Highway 518 West to Highway 520
High Fills, Deep Cuts and Swamp Crossings

Appendix R

Municipal Service Road, Station 13+525 to 13+575



ONTMT4 2318.GPJ 30/01/05

Ministry of {::j
Transportation D D
Ontario TaReER
RECORD OF BOREHOLE No MSR 13+525CL  10F1 METRIC
W.P. 480-93-00 LOCATICN Municipal Service Road, ST, 13+525, CL ORIGINATED BY WRW
HWY "wo BOREHOLE TYPE  Holow Stem Augers COMPILED BY WM
DATUM  Geodetic DATE 22.07.04 - 22.07.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE - SAMPLES i 03 g RESISTANCE PLOT vnsme | ATURAL s ; REMARKS
MOISTURE [
I I B Z| 8 20 40 B0 80 100 Ul e MT S 3 &
2| wlzEl z L wp w w| 34 | cransie
ELEV DESCRIPTION ol I g d125f 2 SHEAR STRENGTH kPa L BISTRIBUTION
DEPTH z 2| 128 £ [o UNCONFINED  + FIELDVANE y %)
El= 22| U | QUCKTRIAXAL x LABVANE [ WATER CONTENT (%)
@ w 20 40 60 80 100 20 40 60 wm 3 lor sa 81 oo
29 TOPSOIL, sand, some organics and —
rootlels, sorme wood fibers EE 11| ss 5 o
Loose — ]
Brown ety
07 Siity CLAY, some sand
Very Stiff to Very Soft
Grey 2] 88| 2 o
0
3 55 1 | ! 0 27 33 40
4 85 3 »]
R
5| 85 0 a
6| 85| 2 r— 1 15 5% 33
2
+
7 85 4
+
occasional cobbles and boulders
| = I—StE ]
7T ENC OF BOREHOLE AT 7.67 m. 050
SAMPLER BOUNCING ON
PROBABLE BOULDER OR
BEDROCK.
BOREHOLE GROUTED TO
SURFACE,
+3 3. Numbers refer lo 15$5
A T (%) STRAIN AT FAILURE

Sensitivity



ONTMT4 2316.GPJ 10/03/05

Ministry of
? Transportation

—
L0

Ontario R
RECORD OF BOREHOLE No MSR 13+537.5123 10F2 METRIC
WP, 480-93-00 LOCATION Municipal Service Road, ST. 13+537.5, O/S 23L ORIGINATED BY WRW
HWY 11 BOREHOLE TYFE  Hollow Stern Augers/Dynarmic Cone Penetration Test (DCPT) COMPILED BY W
DATUM Geodetic DATE 23.07.04 - 23.07.04 CHECKED BY MA
TYNAMIC GOME PENETRATION
SOIL PROFILE SAMPLES f‘é 4 |RESISTANCE PLOT e L o 1 RemARKS
a MOISTURE - L
= wl|<Z2] 8 20 40 80 B0 100 WY e WM S D &
e 21221 2 ) , . L e w w| 58 GRAIN SIZE
ELEY &g g J(ga| & |sHEARSTRENGTHEKPa — o DISTRIBUTION
DEFTH DESCRIPTION S| 2| 5|58 5 |o unconmen  + FEWDVANE ] v )
£z (20| @ |e cuckTriawal x Lapvane | WATER CONTENT (%)
@ e a W40 B0 B0 500 20 40 80 wm3 |erR sA St CL
0.0 Sandy SILT, trace clay !
Very Loose to Compact 1 58 o
Brown
Moist
2| ss
15 Silty CLAY, trace o some sand
St 3| ss - 0 14 48 3B
Brown
Becoming Grey, Soft to Fim
4| 88 9
3
+
51 88 o
6| 88| 0 H o
-
7| 88 0 | HE 0 1 55 43
gl 8 | 7
g1 SILT, some clay, trace sand
St | s | 9 o b o1 87 12
Grey
5.8 END OF SCIL SAMPLING AT 9.75 m.

Centinued Next Page

4

3

X

3.

Numbers refer to
Sensitivily

20
15{1%5 (%) STRAIN AT FAILURE



10403/05

ONTMT4 2316.GPJ

Ministry of
Transporiation

)
LI

Ontario e
RECORD OF BOREHOLE No MSR 13+537.51L23 20F2 METRIC
WP, 480-83-00 LOCATION Municipal Service Road, ST, 13+537.5, O/S 231 ORIGINATED BY WRW
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/Dynamic Cone Penetration Test {DCPT) COMPILED BY  wn__
DATUM _Geodetic DATE 23.07.04 - 23.07.04 CHECKED BY ___ MA
DYNAMIC CONE PENETRATION
SOI. PROFILE SAMPLES  { . W [RESISTANCE PLOT oo . I
E 72} S _— PLASTIC MOISTURE Liaumo — T
= ni<2| & 20 40 B0 8 100 M coeme M7 5O &
als gi1ze| 2 e —— wp w v | 5T | cransize
ELEV DESCRIPTION 2 la Hg 2125| S |SHEARSTRENGTH kPa . e DISTRIBUTICN
DEPTH <= || & 5|25 = |o UNCONFINED  + FIELDVANE v )
E = Z 9] @ je QUCKTRAXKAL x LABVANE | WATER CONTENT (%)
< Lif 20 40 &0 80 100 20 40 60 m2 [GR SA 31 CL
DCPT from 9.75 m.
12.2 END OF BOREHOLE AT 12,19 m.

with a 1.52 m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH

(m)
23.07.04 1.07

Piezometer installation consist of 19
mm diametar Schedule 40 PVYC pipe

3

+ V. x

3.

0
Numbers refer to 15&_5

Sensitivity 10

{%) STRAIN AT FAILURE




ONTMT4 2318.GPJ 30/01/05

Ministry of
Transportation

[
0

Ontario Jsyp—
RECORD OF BOREHOLE No MSR 13+537.5R18 10F1 METRIC
WP, 4R0-93.00 Municinal Service Road, ST, 13+537.5, 05 18R ORIGINATED BY _WRW
HWY 11 BOREHOLE TYPE _ Shavel COMPILED BY __ wM
DATUM _Geodetic 22.07.04 - 22.07.04 CHECKED BY __ MA
DYNAMIC CONE PENETRATION
SOIL PROFILE o W |RESISTANCE PLOT RATURAL o REMARKS
E 73] é PLASTIC MOISTURE LIQMHD - T
= wnl=3| & 20 40 6 8 100 UMT onmer MMTY 5 O &
olu wlzel . ; . : : i W w w | BE | cramsie
ELEV T How g 25| g [SHEAR STRENGTH kPa S — DISTRIBUTION
DEFTH DESCRIPTION AE S SZ| E |o UNCONFINED  + FIELDVANE ¥ )
El= ZEE O @ |e QuokTRIAXAL x LaBVANE | WATERCONTENT (%)
c© g 20 40 80 & 100 20 40 B0 xNvm3 {GR SA 81 CL
Y]

Bedrock exposed on surface.

Numbers refer to
Sensitivity

20
IG5 (o0) STRAIN AT FAILURE




ONTMT4 2316.GPJ  30/01/05

Ministry of L_:::l
Transportation DD
Ontario Jansysiun
RECORD OF BOREHOLE No MSR 13+550 CL 1 OF 1 METRIC
WP, 480-93-00 LOCATION Muricipal Senvice Road, ST. 13+550, CL ORIGINATED BY _WRW
HWY 11 BOREHOLE TYPE  Holiow Stern Augers COMPILED BY W
DATUM _Geodetic DATE 22.07.04 - 22.07.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES > W RESISTANCE PLOT
NATURAL - REMARKS
E 75} L= PLASTIC MOISTURE Llauip - T
5 2| & 20 40 B0 80 100 UMT e MT S T &
S|z wiz | Z S R M wp W w | B8 | cransize
ELEY DESCR Sla| & | Z|25] 2 [PHEARSIRENGTHKRa L DISTRIBUTION
BERTH IPTION 2|12 £ | F|558] T |o UNCONFNED  + FIELDVANE ¥ %
E = Z|2C] & | QUcKTRIAXIAL x LABVANE | WATERCONTENT (%)
a w %D 40 60 80 100 2|0 40 60 KN/m 3 GR SA S| CL
0.0 TOPSOIL, some sand, some rootlets ] ;
and wood fibers - 141 ss 8 L
Loose il
Brown i I
0.7 SAND and SILT, fine grained, trace 3 ) 507 5 0 41 51 7
clay, cccasional cobbles and boulders 150
Very Dense ’
Brown
Dry
3 885 50f
100

END OF BOREHOLE AT 1.85m.
AUGER REFUSAL AT 1.85m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

+

3

X

3.

Numbers refer to
Sensitivity

20
1SS (50} STRAIN AT FAILURE




ONTMT4 2316,GPJ 30/01/05

Ministry of
Transportation

—
0

Oniario THUABRER
RECQORD OF BOREHOLE No MSR 13+562.5L30 10F1 METRIC

WP 480-93-00 LOCATION Municipal Service Road, ST. 13+562.5, O4S 30L ORIGINATED BY WRW

HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY __ WM

DATUM _Geodetic DATE 22.07.04 - 22.07.04 CHECKEDBY __ MA

DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT . RATURAL = REMARKS

W oen < —_— PLASTIC LIQuID T
Z Q UMt WOISTURE LT = &

= o |23 @ 20 40 80 80 100 CONTENT z @

a & w0 z L L 1 I I wp w w | O ¥ GRAIN SIZE
ey 218wl 3|25| & [sErstrEnGTH KPS U = | ostRUTION
DEPTH DESCRIPTION g E S|3&] = |o UNCONFINED  + FIELDVANE ¥ %)

E = 1Ol O |e cuckTrAxAL x tagvang | WATER CONTENT (%)

@ o 20 40 60 80 100 w4 e wm3 |GrR sA 81 oL
c.0 DCPT fram surface.
6.1 END OF DCPT AT 810 m.

4+ 3 3. Numbers referto

Sensitivity

20
5P (0, STRAIN AT FAILURE




ONTMT4 2318.GPJ 30/01/05

Ministry of
Transportation

—
A0

Ontaric oAnER
RECORD OF BOREHOLE No MSR 1345625 R13 10F 1 METRIC
W.P. 480-93-00 LOCATION Muricipal Service Road, ST. 13+562.5, O/S 13R ORIGINATED BY _WRW
HWY 14 BOREHOLE TYPE _ Shovel COMPILED BY WM
DATUM _Gecdetic DATE 22.07.04 - 22.07.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E g RESISTANCE PLOT e NATURAL Lev = REMARKS
w I
- a2z 8 0 40 e 80 00 |™ owes M| 55 &
S & w | =2 2 L i ! i I wp w w | P U GRAIN SIZE
Loy |8l w 3|25| & [sHEARSTRENGTHKPa D = | DisTRIBUTION
DEPTH DESCRIPTION < = E =2 ] I | O UNCONFINED  + FIELDVANE v (%)
ez Z|EC| L [ QUOCKTRIAXIAL X LABVANE | WATER CONTENT (%)
© i 20 40 60 B0 100 20 40 €0 kN3 JoR SA 81 CL
0.0 Bedrock exposed on surface,
T 3' w 3. Numbers refer to Y

565
10

Sensitivity

(%) STRAIN AT FAILURE




ONTMT4 2316.GPJ 30/01/05

AUGER REFLUSAL AT 1.35mON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

_?;_Ainislgyogf . L
rans aton
Ontario Qnga
RECORD OF BOREHOLE No MSR 13+565CL  10F1 METRIC
WP 480-93-00 LOCATION Municipat Service Road, ST. 13+565, GL ORIGINATED BY WRW
HWY _ 11 BCREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM Geodetic DATE 22.07.04 - 22.07.04 CHECKEDBY _ MA
DYNAMIC, CONE PENETRATION
S0IL PROFILE SAMPLES | o w |BESISTANGE PLOT — - REMARKS
E @ P -E____ AT e el
5 n |25 B 00 40 80 80 100 M7 cowmr M| F &
2| 5 wizegl =z Y . ‘ : : wp w w | @3 | crANsIZE
ELEV DESCRIPTION il g 2|55| 2 [SHEARSTRENGTH kPa - DISTRIBUTION
DEPTH Z 2| = S[2 8| £ |o UNCONFINED  + FIELDVANE ¥ %)
ez Z|2O| L |e QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
il 20 40 B0 BO 100 20 40 80 wim?2 |GR sA 81 CL
00 ToPSOIL, some roctiets
0.2 Wet 1 88 15 N
SAND and SILT, fine grained,
occasicnal boulders and cobbles
Campact to Very Dense
Brown
Moist 2| 85| B a
1.3 END OF BOREHOLE AT 1.35 m.

+

3

X

3.

20

15485
1

Numbers refer to
Senstivity

(%) STRAIN AT FAILURE




THURBGSD 2316.GPJ 30/01/05

Hwy 11 Katrine

FIGURE Rf1
GRAIN SIZE DISTRIBUTION
Silty CLAY
Size of openings, inches U.5.3. Sigve size, meshesfinch
0 & 4‘%- 3 1 T 31,,- 1?‘3&-_1 4 : 810 18 ji_ ;P 5060 100 “2,00_ ___N*\
™ Y
90 ! — \E RY
Rﬂﬂ-__"gﬂ;:gfg
80
AN AN
i SR )
70 X
z o}
£ 60 i "\.\
o b
3 \
i s0 Y
i—
=
8 o :
O 3
i N
30 ™
20
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE | MEDIUMJ FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® MSR 13+525 CL. 1.83
X MSR 13+525 CL 4.88
A MSR 13+537.5123 1.83
*  MSR 13+537.5123 6.40
Date .January 2005 . D D Propd ... WM __
Project . 480-93-00 Chkd. MA

THURBER




THURBGSD 2316.GPJ 30/01/05

Hwy 11 Katrine

FIGURE R2
GRAIN SIZE DISTRIBUTION
SILT to SAND and SILT
Slze of apenings, nches L1.S.S. Steve size, meshesinch
» 8 a3 e P % ¥y 34 gSEO 18 :331 40 5060 100 :200
ao ‘R
a0 \
70 \
z
E &80 4
i I
L
b=
L 50
: ;
% 40 h
i i
: .
30
20 e
N
: 4
10 | _
| S~
0 | 5
100 10 1 a1 Q.01 0.001 0.0001
GRAIN SIZE, mm
COBRLE] COARSE FINE COARSE I MEDILM ’ FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® MSR13+537.5123 945
X MSR 13+550 CL 0.84
Date .January 2005 D D Prepid ... WM .
Project .480-93-00 Chkd. ....... MA

THURBER




ATTERBERG LIMITS TEST RESULTS

Hwy 11 Katrine

FIGURE R3

PLASTICITY INDEX

THURBALT 2316.GPJ 30/01/05

60
CH
50
40 //
Cl ‘\Qa
b
W
30 L
cL
20 /
£ * /
e A /
10 Ps
cL
CL-ML / MI-0l MH-OH
ML oL
0
Q 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
L MSR 13+525 CL 1.83
4 MSR 13+525 Cl. 4.88
A MSR 1345375123 1.83
* MSR 13+537.5123 6.40
January 2005 D D Prep'd . .. WM
.480-83-00 ChKd. ... MA
THURBER




325

320

315

310

305

MSR 13+525CL‘

‘MSR 13+5506CL

MSR 13+565CL
L 3

SERVICE

PROPOSED MUN

325

CIPAL

ROAD GRADE  —————"

EXISTING GR

N

OUND SURFACE

TOPROI 35

N

-,,;[--'4SAND and SILT

vo " " Compact to

300

e A R RN 29 ~Very Dense o
77 A
0 SILTY CLAY 05
" %gry Soft to Very Stiff
13«;500 300

PROFILE ¢ MUNICIPAL SERVICE RD

5 0 10

25 0 5

20m HOR

10m  VERT

MSR 13+537‘5R18$

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILUMETRES
UNLESS OTHERWSE SHOWN

CONT

HWY 11

WP No 480--93—-00

No

MSR 13+562.5R13
<

325 325

320 — 320

315 — f’%’\'@” 315
EXISTING GROUND SURFACE _!%/-/"‘

BN S — 310

30554550 305

PROFILE TOE OF MUNICIPAL SERVICE RD RIGHT

*STEXISTING GROUND |SURFACE 315
CONE CONE I
30— 73’““'"?0.4—[ o |‘{? 100 —=375"
- sanoy_sicT_LEARTILT
Very Loose to Com/d,ét/is; L/l 2
309 SILTY LAY 724 o 305
Very Soft to Firm 2
w GG
2959350 285
PROFILE TOE OF MUNICIPAL SERVICE RD LEFT
m HOR

MUNICIPAL SERVICE ROAD
STATION 13+525 TO 134575
CENTRELINE, RIGHT TOE, LEFT TOE
BOREHOLE £OCATIONS AND SOIL STRATA

SHEET

Marshall

Macklin

Monaghan

CONSULTING ENGINEERS + SURVEYORS + PLANNERS

L1

THURBER

THURBER ENGINEERING LTD.

_KEYPLAN
TE GEND

f—h

Bore Hole

Dynomic Cone Penetrotion Test (cone)
or Probe Hole

Bore Hole & Cone

Blows/0.3m (Std pen Test, 475J/biow)
Blows/0.3m (60" Cone, 475J/blow}
Pressure, Hydroulic

WL in Piezometer ot Time of
investigation (Dote)

Head Artesian Water

Piezometer

WL in Open Borehole Upon Compleiion

of Drilling

90% Rock Quslity Designotion (RQD)

A/R Auger Refusal

C/R Cone Refusal

o STaTion | OFFSET FROM
13+525 CL 13+525 CL
13+537.5 L23 13+4537.5 123
13+537.5 R18 13+537.5 R18
13+550 CL 13+550 CL
134562.5 L3I0 13+562.5 130
13+562.5 R13 13+562.5 R13
134565 CL 13+565 CcL

— NGTE=

The boundaries between soil strola haove been
established orly ot Bore Hole locations. Belween
Bore Holes the boundaries are ossumed from
geological evidence.

¥
z
[=]
w
G [N, 05] MA| i55UED_AS DRAFT FOR REVIEW
DRAWING NOT TQ BE SCALED T pATE | BY DESCRIPTION
. 100 mm ON ORIGINAL ORAWING DESIGN MA__ICHK AEG |CODE CHBOC TLGAD [DATEJan, 2005
) ' TDRAWN Hs  1CHK MA 1SITE [STRUCT ECHEME JoWG 1




Highway 11: Highway 518 West to Highway 520
High Fills, Deep Cats and Swamp Crossings

Appendix S

Tower Road, Station 10+020 to 10+155



[ = e N



B

AT

: _— T T

——miah’

i




METRIC

DIMENSIONS ARE IN METRES
AND /OR MILLMETRES
UNLESS OTHERWISE SHOWN

HWY 11

345
340
335

330

345 BEDROCK OUTCROP at SURFACE
340
R
135 7 /> ™ AANYANY "';S/)(
NI,
330 L PROPOSED TOWER ’\m RN
N NIRRT R
325—— ,ﬂ%@\ /7 _ROAD GRADE \%AQJAQ#W}.f/
R XXX -~
320 ¥ S e
| S—
10+600 10£100 ) 10+200

PROFILE € TOWER ROAD

o == e = |

M. R, ARDERSON

325
320

CONT No
WP No 480-93-00
TOWER ROAD SHEET

ARMOUR TOWNSHIP
STATION 104020 TQ 10+155
CENTRELINE
BOREHOLE LOCATIONS AND SOIL STRATA,

Marshall

Macklin

Monaghan

COMSULTING ENGINEERS » SURVEYORS ¢ PLAKNERS

L
DD THURBER ENGINEERING LTD.

THURBER

oREYPLAN

LEGEND

-’- Bore Hole

-Q} Dynamic Cone Penetration Test {cone)
or Probe Hole

¢ Bore Hole & Cone

N Biows/0.3rm {Std pen Test, 475J/blow)
CONE Blows/0.3m {60° Cone, 475J/blow)

PH Pressure, Hydrasic

T WL in Piezometer at Time of

Investigation (Dote)

Heod Artesion Water

Piezometer

WL in Open Borehole Upon Completion

K ——f

of Drilling
90% Rock Quality Designation (RQD)
A/R Auger Refusal
C/R Cone Refusal
NO STATION OFFSET FROM
— NOTE—

The boundaries between sod strota hove been
established only ot Bore Hole locotions. Between
Bore Holes the boundories ore ossumed from
geological evidence.

ur
Z
=4
@
i [dAN, 05| MA| ISSUED AS DRAFT FOR REVIEW
DRAWING NOT TO BE SCALED = T hatE TBY DESCRIPTION
' 100 sarn ON ORIGINAL DRAWING , |DESIGN WA~ [CHK AEG [CODE CHBODC TLOAD |DATE JAN, 2005
" |DRAWN HS __|CHK MA__|SITE [STRUCT [SCHEME [OWG S




Highway 11: Highway 518 West to Highway 520
High Fills, Deep Cuts and Swamp Crossings

Appendix T

Municipal Service Road, Station 14+200 to 14+510



ONTMT4 2M6.GPJ 03/02/08

Ministry of
Transportation

)
A0

Ontarie
THURBER
RECORD OF BOREHOLE No MSR 144200 CL 1 0F1 METRIC
W.P. 480-83-00 LOCATION Municipal Service Road, ST, 14+200, CL CORIGINATED BY SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY W
DATUM  Geodetic DATE 30.11.04 - 30.11.04 CHECKED BY MA
DYNAMIL: CONE PENETRATION
SOIL PROFILE
SAMPLES ff_J - g RESISTANCE PLOT pasm | HATURAL Lo E REMARKS
MOISTURE -
5 nlxgl 8 20 40 & 8 100 ™7 comwr M| 2O &
elE|w! Y135E] 3 SHEAR STRENGTH kP2 wp w woi B % | ORAINSIZE
ELEV DESCRIPTION clel g (22| E a O — DISTRIBUTION
DEPTH HEIR: S|3%| = |o uvconFNED  + FIELDVANE " (%)
HIE z |2 L |e QUCKTRIAMAL x LABVANE [ WATER CONTENT (%)
] 20 40 60 80 100 206 40 &0 kwm3 |6rR 84 81 oL
D0, . TOPSOIL (100 rm) ]
0.1 Sity SAND, fire grained, some ix
gravel, trace clay, occasional cobbles
and boulders
11 A
very Derse ° 1265 21 2
Brown
Wet
T o ST
050
2 foted HOf
075
3.0 Fresh to slightly weathered, dark grey, Fl
strong to very strong GNEISS RUN 1#
+ | RUN 2 {rcr=100%,
2 |5CR=100%,
,  [Roo=Ten.
UCS=82.2MPa
2 | RUN RUN 22
5 lrer=100%,
SCR=100%,
4 |RQD=52%,
3 | run UCS=98.0MPa
4 |rusas
2 |TerR=100%,
SCR=100%,
é 2 |raD=45%,
4 | RUN N 4 UCS=69.2MPa
RUN 4#
TCR=100%,
5 |SCcR=100%,
5 | RUN RQOD=70%,
WES=55-5MPa
62|  ENDOF BOREHOLE AT 8.25 m. RUN 52
BOREHOLE BACKFILLED WITH TOR-100%
BENTONITE GROUT UPON SoR=83, .
COMPLETION. T
RQD=75%,
UCS=118MPa
43 5 3. Numbers referfo 1535
"7 Sensilivity T (%) STRAIN AT FAILURE



ONTMT4 2316.GPJ 03/02/08

Ministry of
Transportation

—
C10)

Ontario THLE e
RECORD OF BOREHOLE No MSR 14+250 CL. 10F1 METRIC
W.P, 4806-93-00 LOCATION Municipal Service Road, ST. 14+250, CL ORIGINATED BY GA
HWY 1 BOREHOLE TYPE _ Hollow Stern Augers / NQ Coring COMPILED BY WM
DATUM _Geodetic DATE 07.12.04-07.12.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | y [RESISTANCE FLoT o v || remares
(%] MOISTURE B T
= o !‘2 g % 20 40 &0 80 100 s GONTENT Tl = o &
O wlEel S 1 ) ! 1 L w w w | 2W GRAIN SIZE
o R S198| B [|SHEARSTRENGTH kPa P z
ELEV DESCRIPTION =i2 & =z{zg = —— DISTRIBUTION
DEFTH <31 E | 5]88| = [o unconrmen  + FIELDvANE Y %)
El= 212 O| @ |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
@ o 20 40 & 80 100 20 40 80 swvm? [Grsa s oL
A0l TOPSOIL {100 rm) -
811 sAND, trace sit, trace rootlets, ol gl ss o0 o
occasional boulders
Compact
Brown
Moist to Wet
2 S5 28 o
Fl
1.4 Fresh to slighily weathered, dark grey, 5 R(L;N__?éo%
strong o very strong GNEISS 1 | RUN TCR= .
2 |scresaw,
RQD=44%,
0 lucs=105.3Mpa
o RUN 2#
TCR=52%,
2 | RUN o SCR=37%,
RUD=37%,
4 UCS=116.9MPa
< RUN 3#
2 |1cr=100%,
SCR=47%,
< 9 |rap=75%,
UCS=101.4MPa
3 | RUN 1
2
> :
47 END OF BOREHOLE AT 4.72 m.
Piezomeler installation consists of 19
mm diameter Schedule 40 PVC pipe
with a 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH
(m)
+3 8, Numbers refer to 15{2{;5
X7 Sensitvity 7 (%) STRAIN AT FAILURE




ONTMT4 2316.GPJ 09/03/05

Ministry of
Transportation

—
0

Ontaric
THURBER
RECORD OF BOREHOLE No MSR 14+300 CL 10F 1 METRIC
W.P. 480-93-00 LOCATION Municipat Service Road, $T. 14+300, CL ORIGINATEDBY 8L
HwY i BOREHOLE TYPE  Hollow Stem Augers/NG Garing COMPILED BY Wi
DATUM  Geodetic DATE 03.12.04 - 03.12.04 CHECKED BY MA
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & ; RESISTANCE PLOT___E} ey RATURAL " - REMARKS
= @ —— MOISTURE P L
5 w22 B 20 40 60 8 100 | cowwr M| 53 &
7| & L1Z2E| z e we w w | 58 | oransizE
ELEV |8 w 2les O {SHEAR STRENGTH kPa _— e DISTRIBUTION
DESCRIPTION Elz1 &£ 2|28| E
DEPTH E = “ = 203 5 <>v: < UNCONFINED + FIELD VANE ¥ (%)
FlZ z|EC! @ je QUCKTRIAXAL x LABVANE | WATER CONTENT ()
i 20 40 B0 B0 100 20 40 60 km® |GR 8A st oL
00/ ropsow —
Dark Brown, o
03 Sifty SAND, fine grained, some gravel ‘
Very Dense
Brown
Moist 1| AS o
1 88 58 Q 13 84 23
(SIHCLY
FI
24 Slightly weathered, grey, strong RUN 1#
GNEISS >5 TCR=100%,
o oxide i on o SCR=85%,
iron oxide staining on joint surfaces 1 | RUN 3 RGD=56%,
4 LCS=66.9MPa
X . RUN 2#
34 Fresh, light pink, strong GRANITE 2
2 | RUN TCR=100%,
0 SCR=73%.
RQD=55%,
1 UCS=139.0MPa
RUN 3#
3 | RUN 2 TCR=100%,
SCR=100%,
2 |roD=88%,
UCS=04 1MPa
50 END OF BOREHOLE AT 5.03 m.
BOREHOLE BACKFILLED WITH
BENTONITE GRCUT UPON
COMPLETION.
+ 3' w 3. Nurmbers refer to

Sensilivity

20
185 15) STRAIN AT FAILURE



ONTMT4 2318.GPJ  03/02/05

Ministry of ',_——:\
Transporiation D D
Orntaric oREEs
RECORD OF BOREHOLE No MSR 14+355CL 1 0OF 1 METRIC
W.P, 480-83-00 LOCATION Municipal Service Road, ST, 14+355, CL ORIGINATED BY SL
HWY 11 BOREHOLE TYPE __Hollow Stern Augers/NQ Coring COMPILEDBY _ wM
DATUM  Geodetic DATE 02.12.04 -02.12.04 CHECKED BY MA .
DYNAMIC CONE PENETRA 110N
S0 PROFILE SAMPLES B Y |ResisTARCE pLOT pasme M0 = | REMARKS
ey
= al<Z| & 20 40 s0 80 0 | Gmee  w| BB &
Bl o) 913 El z ‘ ; - ! ' wp w w | 38 [ cramsize
ELEV DESCRIFTION Elzl g 2125 8 [HEARSTRENGTHKPS . DISTRIBUTION
DEPTH |2 & N Z < |© UNCONFINED + FIELD VANE v %)
E z Z]xO| @ | QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
© o 20 40 60 80 100 20 40 B0 wm3 |orR sA s oL
00l rorsol ]
oz Dark Brown ]
Sitty SAND, fine grained, same
gravel, occasional cobbles
Very Dense 1 AS o
Brown
Moist
2| 88 | so © 12 63 25
400 (SHCL)
FI
24 Moderately weathered, massive, grey, 1 RUNJ# .
strong GNEISS § ;g’;:igg :j"
iran oxide staining on joint surfaces T
T RUN 4 |rap=s7%,
4 (UCs=1085MPa
RUN 2#
1 |ver=100%,
SCR=91%,
T |ran=r5%,
% 2 | RUN ,  [ucs=124MPa
4
2
RUN 3#
2 |yer=100%,
s | RUN ) SCR=100%,
RQD=68%,
M UCS=110.6MPa
56|  ENDOF BOREHOLE AT 561 m.
BOREHOLE BACKFILLED WiTH
BENTONITE GROUT UPON
COMPLETION,
+3 3. Numbers refer to

Sensitivity

20
1685 (o)) STRAIN AT FAILURE




ONTMT4 2318.GPJ 09/03/05

Ministry of
Transportation

—
L

QOnlario i
RECORD OF BOREHOLE No MSR 14+400 CL 10F 1 METRIC
WP, 480-93-00 LOCATION Municipal Service Road, ST. 14+400, CL ORIGINATED BY 8L
HWVY 11 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY WM
DATUM _Geodetic DATE 02.12.04 - 021204 CHECKED BY _ MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES n}
;UI_J ®» ?(' RESISTANCE PLOT ;:::_ﬁ_ﬁ BLASTIC ::;:E’;; LUt . ':E REMARKS
o e % 3 20 40 &80 80 100 LM CONFENT Rl ) &
=) wlz=] z ' L] wp w w ] 28 | GRANSIZE
ELEV DESCRIFTION & 5| W 2 95 g SHEAR STRENGTH kPa o e DISTRIBUTION
DEPTH < | = ' |28 £ | UNcONFINED  + FIELDVANE ¥ %)
El= F|ZO| U |e QUCKTRAXAL x LABVANE | WATER CONTENT (%)
o w 20 40 &0 80 100 20 40 80 wm? |Gr SA Sl CL
09/ torson — ]
02 Dark Brown R
SAND, trace silt, trace gravel,
occasional cobbies and boulders
Very Dense 1 AS o
Brown
Moist
1 58 50f o
LTl
. Fi
2.3 Slightly to moderately weathered, RUN 1#
strong GNEISS =5 TCR=100%
i i iri o 1 | RUN i
iron oxide staining on joint surfaces s SCR=100%,
RQD=24%,
. . 4 UCS5=83.2MFa
light pink, strong GRANITE layer from RUN 2#
30510 3.51 m 2 | RUN
»5  JTCR=100%,
SCR=81%,
a5 |RaD=30%,
UCS=65MPa
3 |RuN3#
TCR=87%,
3 | RUN 2 SCR=97%,
ROD=53%,
2 UCS8=92,7MPa
=5
51 END OF BOREHOLE AT 5.13 m.
BOREHOLE BACKFILLED WITH
BENTONITE GROUT UPON
COMPLETION,
£33 0 Numbers refer to

Sensilivity

20
‘5% 9 (%) STRAIN AT FAILURE




ONTMT4 2316.GPJ 03/02/05

Ministry of —
Transportation D D
Oﬂtﬂric THURABER
RECORD OF BOREHOLE No MSR 14+450 L10 1 0OF1 METRIC
W.F. 480-93-00 LOCATION Municipal Service Road, ST. 14+450, O/S 10L ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers / NQ Coring COMPILED BY __ WM
DATUM Geodelic DATE 07.12.04 - 07.12.04 CHECKED BY MA
DYNAMIC CONE PENE I RATION
SOIL PROFILE SAMPLES ﬁ g RESISTANCE PLOT - NATURAL s . REMARKS
“u iSTURE - I
- s |<Z2| 8 0 40 s s 10 ™ Smm | B &
Sle w2 2 ) h L ) : wp w w | 2 Y GRAIN SIZE
ELEV DESCRIPTION Ala | & Jles G |SHEAR STRENGTH kPa 2 | pstrisuTion
DEPTH <|= E > [38| £ |© UNCONFINED  + FIELD VANE y (%)
= Z|gO| © le QUOKTRIAXAL x LaBvang | WATER CONTENT (%)
i 20 40 B0 8D 400 20 40 €0 kNim2 |GR sA St CL
00| ropsoi —
02 Dark Brown s B 85
SAND, fine grained, lrace sift, irace =
gravel, occasional roollets i Bl
o7 o ' RUN #
Brown 5 |Tcr=100%,
\l;'\l'elh . , SCR=67%,
res| i rcoar:-:: Rg;:::fE, pink, strong lo Q RGD=76%,
very strong 1 | RUN ] UCS=105.5MPa
H 5
M RUN 2#
H 0 |rcr=t00%,
M 5  |SCR=89%,
H ROD=T7%,
H 5  |UCS=144.0MPa
% 2 | RUN 155
B 1
33]  ENDOF BOREHOLE AT 3.30 m.
BOREHOLE CPEN TO 3.30 m.

Piezomeler installation consist of 19
mm diameter Schedule 40 PVC plpe
with a 1.52 m slatted screen.

WATER LEVEL READINGS:
DATE DEPTH
(m)

-+

3 x

3.

Numbers refer to
Sensitivity

20
‘5‘}35 (%) STRAIN AT FAILURE




ONTMT4 2M6.GPJ  03/02/08

Ministry of
Transportation

—
A0

Ontario eyt
RECORD OF BOREHOLE No MSR 14+500 CL 1 OF 1 METRIC
W.P. 480-93-00 LOCATION Municipal Service Road, ST. 14+500, CL ORIGINATED BY 8L
HWY _ 1 BOREHOLE TYPE COMPILED BY WM
DATUM _Geodstic DATE 02.12.04 - 02.12.04 CHECKED BY __ MA )
DYNAMIC GONE PENETRATION
SOl PROFILE SAMPLES 5, 4 |RESSTANCEPLOT —— e Mo | REMARKS
HETURE
[ nl= % 8 20 40 60 80 100 Lt N::?}NTENT Lt E @ &
S N w81 = ! . i : i wp w wo| 54 | eransue
ELEV OESCRIPTION e g 3|25| 2 [SHEARSTRENGTH kPa - DISTRIBUTION
DEPTH {2 5338 £ Jo unconFmEs  + FIELDVANE ¥ o)
El= zleC| @ |eo ouckTRiaAL x tABVANE | WATER CONTENT (%)
© i} 20 40 60 80 100 0 40 80 km3 |GR sA 81 CL
0.0 Bedrock on surface.
43 X 3.  Numbers refer to

Sensitivity

20
1585 %) STRAIN AT FAILURE




METRIC  |oour
DIMENSIONS ARE IN METRES CONT NO
AND /OR MILLIMETRES WP No 480—-93-00
UNLESS OTHERWISE SHOWN MUNICIPAL SERVICE ROAD SHEET
STATION 14+200 TO 144510
— / CENTRELINE
T A O BOREHOLE LOCATIONS AND SOIL STRATA
WSR G Marshall
+ 2068 Macklin
: Monaghan
M CONFULNING ENGINEERS « SURVEYDRS » PLANNERS
[ € MUNicipaL SERVICE poap w120 %" [][[\ THURBER ENGINEERING LTD.
2K \ Msgp 12 e 0AD Ny THURBER
\\\ _ ‘\"MQR 14+355C4 \\. MSR 14+400CL
B *
\H -
—— —
—
A N
+
S O 7
O £
#3
CON 3
S o
+ z
S
KEYPLAN
0.5km 0 f.0km
LEGEND
‘.‘ Bore Hole
‘@ Dynamic Cone Penetration Test (cone)
PLAN or Probe Hole
e —— @ [Bore Hole & Cone
N Blows/0.3m (Std pen Test, 475J/blow)
CONE Blows/0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
X WL in Piezometer at Time of
Investigation {Date)
@SR 14+200CL @SR 14+250CL @SR 14+300CL MR 14+355CL @ISR 14+400CL @SR 14+450L10 Alead Artesion Water
Piezometer
MSR 14+500CL¢_ Z WL in Open Borehole Upon Completion
TOPSOIL of Drilling
90% Rock Quality Designation (RQD)
EXISTING GROUND SURFACE AN L S X CE R T RF PR Ey P , A/R Auger Refusal
SAND to N__ S R I "'%?@75? n (o]
SILTY SAND e NRN A s Fak ) T WY 74~ C/R Cone Refusol
325 Compach 1 e v ) 4 0 0 0 0 [ S A S R <17 A1 LR BEDROCK OFFSET FROM
a SOMmpact—1o 2 e e e o M RS S S S (AL AEE RS 8 L ~ ~ NO STATION
Yery Dense RN R A3 BEDROTK 5 325 cL
o O S Bh BEDROCK 2 PROPOSED MUNICIPAL BED\%&\ R vego L[ | o
3207 400{}1 F /SERVICE _ROAD GRADE ROCK 520 MSR_ 144300 CL 144300 cL
1 20) - MSR E4+355 CL 144355 CL
_@\ BEDROCK MSR_14+400 CL 14+400 cL
35 - MSR 144450 L3I0 144450 L10
% 35 M3R 144500 CL 14+500 [
310 ‘
14+200 1 4-:—300 14L400 ""“jziﬂgﬁaﬂ:}iﬂ
— NOTE—
The boundaries between soil strola have been
established only ot Bore Hole locations. Between
Bore Holes the boundaries are ossumed from
PROFILE ¢_ MUN!C'PAL SERV{CE RD geologicol evidence. I
5 o 0 20m  HOR
2.5 [+] 5 10m  YERT g
8
Ci [N, 05| WA | ISSUED AS DRAFI FOR REVIEW
ORAWING NGT TO BE SCALED | DATE | BY DESCRPTION
; 100 mm ON ORIGINAL DRAWING | [DESGN MATTTCHR AEC |CODE CHEGC  JLOAD [OATE_JAN, 2003
' [DRAWN H5 _|CHK MA__|SITE [STRUCT [SCHEME JOWG T3




