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ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+050 29R 10F 2 METRIC
WP# 647-89-00 LOCATION N 5423 608.3 E 204 734.5 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM Geodetic DATE 2013.03.01 - 2013.03.01 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — rone NI | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2291 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 . [
01 TOPSOIL: (100mm) 20
Sandy SILT, trace clay, occasional
rootlets
Loose
Brown
Dry to Moist
1 SS 6 o] 0 25 72 3
228
227.6
15 Silty CLAY, occasional silt seams,
trgce iron oxide 2 ss 6 °
Firm
Brown
227
3| Sss 2 | 0 0 45 55
Grey 226
4 | SS 0 o
3.8
225
5| SS 0 o
224
3.5
+
223.0
6.1 SILT, trace clay, trace sand, 223
occasional sand seam 6 ss 6 z °
Loose
Grey
Wet
222
7 SS 7 I}
221
220
8 | SS 15 o
some sand
Compact
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 7o~ (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+050 29R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 608.3 E 204 734.5 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2013.03.01 - 2013.03.01 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
@ N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
SILT, trace clay, some sand, 219
occasional sand seam
Compact
Grey
Wet
9 | ss | 21
218
217
10| ss | 30 o
Dense
216
11| ss | 34 g
21
214.8 °
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 13.7 m AND
WATER LEVEL AT 6.4m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 3.0 m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+056.5 27.5L 1 0OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 617.0 E 204 685.7 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM Geodetic DATE 2013.03.01 - 2013.03.01 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — e Mol | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
229.9 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
g-? TOPSOIL: (125mm) =
' SILT, some sand, occasional iron
oxide staining
Loose
Brown
Dry to Moist 229
1 SS 6 ¢}
2284
15 Silty CLAY, varved
Firm 2 ss 4 °
Brown 228
3 SS 0 q
Grey
227
4 SS 0 el
226
3.3
¥
5 SS 0 205 o
3.4
+
224
223.8
6.1 SILT, trace to some clay, trace sand
Loose 6 | Ss 6 o 0o 1 87 12
Grey
Moist
223
AVA
7| Ss 7 222 P
221
8 SS 17 o}
Compact
220
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+056.5 27.5L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423617.0 E 204 685.7 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2013.03.01 - 2013.03.01 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
SILT, trace to some clay, trace sand
Compact
Grey
Moist
9| ss | 2 219
218
10| ss | 36 0 2 8 9
Dense
217
216.5
13.4 END OF BOREHOLE AT 13.4m
UPON AUGER REFUSAL.
BOREHOLE OPEN TO 13.4m AND
WATER LEVEL AT 7.3m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 3.0m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+060 CL 10F 2 METRIC
WP# 647-89-00 LOCATION N 5423 608.3 E 204 712.6 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.01.03 - 2013.01.03 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2281 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface 228
227
226
225
224
223
222
221
220
219 AN
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+060 CL 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 608.3 E 204 712.6 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.01.03 - 2013.01.03 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT — e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
218
217.7
10.4 END OF DCPT AT 10.4m.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+080 19L 1 0OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 634.8 E 204 704.6 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM Geodetic DATE 2013.02.28 - 2013.02.28 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
2 S |RESISTANCEPLOT — e MR ~ | ReEmArks
E2 (8] MOISTURE - I
= n|<5| & 20 40 60 80 100 M7 conenr  MT| 5 O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH < z| = S138 < | O UNCONFINED + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
228.4 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00| TOPSOIL: (150mm) — v
02 Sandy PEAT, trace silt, rootlets N
Dark Brown 228
A
2274
09 silty CLAY 11ss| 2 o
Soft
Brown
227
=
2ss| 0 0 = o 0 0 41 59
Grey 5
i
[0 226
31ss| o IR R o
Q
JD )5
: %
4 SS 0 % 295 o
%
1 )X
')D e
5 54
3
2241 Stiff V] gf
43 O%
SILT, trace to some clay, trace sand iy 224
Loose to Compact
Grey 0 g
Wet 5|ss| 7 [0 i
=
e
L
é% 223
f
6 SS 18 222
221
7 SS 21 © 0o 1 87 12
220
8 | ss | 50 219 0
Dense to Very Dense

Continued Next Page

+3 %3,

Numbers refer to
Sensitivity

20
15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+080 19L 20F2 METRIC
WP# 647-89-00 LOCATION N 5423 634.8 E 204 704.6 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM Geodetic DATE 2013.02.28 - 2013.02.28 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 2 W |RESISTANCE PLOT & NATURAL - REMARKS
=) 6 PLASTIC 0 T URE LiQuip = T
= n|<5| & 20 40 60 80 100 M7 conenr  MT| 5 O &
9| x wlzz=| z I ! ! ! ! wp w w | P Y GRAIN SIZE
[l ] o 2125 O |SHEAR STRENGTH kPa 2
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH 2|3 b >[38| < |© UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
SILT, trace to some clay, trace sand
Dense to Very Dense
Grey 218
Wet
9 | Ss 49 q
2171
1.3 END OF BOREHOLE AT 11.3m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
May22/13 0.1 228.3
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+080.9 17.8R 10F 2 METRIC
WP# 647-89-00 LOCATION N 5423 618.9 E 204 737.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM Geodetic DATE 2013.02.28 - 2013.02.28 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE pLoT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuib = T
= n|<5| & 20 40 60 80 100 M7 conenr  MT| 5 O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
226.8 i 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Sandy PEAT, trace silt, trace rootlets -
Dark Brown NN
A
AN 226
1 SS 2 el
225.6 AN
1.2 Silty CLAY, varved, trace rootlets
Soft to Firm
Grey 30 X
2ss| o o 225 o
jD i
i
s
31ss| o IR R —l| o 0 0 46 54
Q
0 224
o ki
4 | 8S 0 %
)D e
)D % 223
PA 3.6
+
222.5 Firm | ¥ ?—f
43 o%
SILT, trace to some clay, trace sand, M
occasional clay seams [ QE
Loose to Compact =
Grey 5 | SS 4 JD 222 o
Moist =
e
o
i 221
i
I
6| ss | 11 i o 0 1 91 8
')D I
g 220
')D I
i
')D I
7 ss| 7 [ d o2 o
Loose A
i
')D I
i
I
0O 218
8 | SS 13 o
Compact
217
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 7o~ (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
v Transportation

Ontario

THURBER

RECORD OF BOREHOLE No 12+080.9 17.8R

20F2 METRIC

Sensitivity 10 (%) STRAIN AT FAILURE

WP# 647-89-00 LOCATION N 5423 618.9 E 204 737.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM Geodetic DATE 2013.02.28 - 2013.02.28 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT & NATURAL - REMARKS
el § PLSTC  osrre MU | A
= n | < o} %) 20 40 60 80 100 CONTENT Z O
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV o ] i 3123 O |SHEAR STRENGTH kPa
DESCRIPTION E|2| & 21z2]| £ —— DISTRIBUTION
DEPTH § S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
SILT, trace to some clay, trace sand,
occasional clay seams
Compact Ry
Grey 8 .
Moist
216
9 | Ss 49 el
Dense to Very Dense
215
10 | SS 53 =l 0 0 73 27
becoming clayey
214
2131
13.7 END OF BOREHOLE AT 13.7m
UPON AUGER REFUSAL.
BOREHOLE OPEN TO 12.2m AND
WATER LEVEL AT 5.5m UPON
COMPLETION.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)
May22/13 0.1
20
£33 %38, Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+090 29L 10F 2 METRIC
WP# 647-89-00 LOCATION N 5423 648.5 E 204 700.4 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.28 - 2013.02.28 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
230.6 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
230 //
229
228
227
226
225
224
223
222
221 \
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+090 29L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 648.5 E 204 700.4 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.28 - 2013.02.28 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT — e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
220 N
219.0 \
11.6 END OF DCPT AT 11.6m.
20
n 3’ % 3. Numbers refer to 15{’5
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Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+090 29R 10F 2 METRIC
WP# 647-89-00 LOCATION N5423621.6 E 204 751.8 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AB
DATUM _Geodetic DATE 2013.02.28 - 2013.02.28 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
226.4 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
226
225
224
223
222
221
220
219
218
217
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE
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Ontario

Ministry of
v Transportation

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 12+090 29R 20F2 METRIC
WP#  647-89-00 LOCATION N 5423621.6 E 204 751.8 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AB
DATUM _Geodetic DATE 2013.02.28 - 2013.02.28 CHECKEDBY _ JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | & [RESSTANCEPLOT — T g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
216
215
214
213
212 \
211.3
15.1 END OF DCPT AT 15.1m.
20
n 3’ % 3. Numbers refer to 15{’5
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Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+090 CL 10F 2 METRIC
WP# 647-89-00 LOCATION N 5423635.1 E 204 726.1 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.27 - 2013.02.27 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
228.8 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
228
227
226
225
224
223
222
221
220
219 [
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE
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Ontario

Ministry of
v Transportation

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 12+090 CL 20F2 METRIC
WP#  647-89-00 LOCATION N 5423 635.1 E 204 726.1 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.27 - 2013.02.27 CHECKEDBY _ JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | & [RESSTANCEPLOT — T g REMARKS
= nl23]| 8 20 40 60 80 tMT o conen  MT| S O &
2% LIlzE| z \ : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 20 40 €0 kNm3 [GR sA sI cL
218
217
\
216.0
12.8 END OF DCPT AT 12.8m. 1
20
n 3’ % 3. Numbers refer to 15{’5
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GRAIN SIZE DISTRIBUTION

FIGURE B1

PERCENT FINER THAN

SANDY SILT to SILT

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

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3/8"1/2" 34" 1" 11/2" 3"41/4" 6"
100 ;'==."'" ‘ —
90 /@/
80 /I ﬂ
70 ﬁ /i/
60
50
40 *
. #
20 #/
10 ¥
0 Q/:F
0.0001 0.001 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+050 29R 1.07 228.05
X 12+056.5 27.5L 6.40 223.48
A 12+056.5 27.5L 12.50 217.38
* 12+080 19L 7.92 220.43
® 12+080.9 17.8R 6.40 220.40
Lo 12+080.9 17.8R 12.50 214.30
|
.February 2014 . . Prep'd AN .
.847-89-00. .. ... THURBER Chkd. | MEF ..
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GRAIN SIZE DISTRIBUTION

FIGURE B2

PERCENT FINER THAN

SILTY CLAY

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

Size of openings, inches

200 190 6950 4‘0 30 1‘6 102? 4 Z‘i 3/§"1/?“ 3/‘4" 1‘" 11‘/2" 3"41‘/4"6‘"
100 ﬁﬁl
90 /D
80
70 /
60
) 4
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+050 29R 2.59 226.53
X 12+080 19L 1.83 226.53
A 12+080.9 17.8R 2.59 224.21
|
.February 2014 . . Prep'd AN .
647-89-00 THURBER Chkd. MEF
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ATTERBERG LIMITS TEST RESULTS

FIGURE B3

PLASTICITY INDEX

SILT
60
CH
50
40 //
Cl Q@
\y‘.\>
30 e
cL
20 //
X /
10 A
cL |y
CL-ML ) MI-Ol MH-OH
ML ® oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 12+056.5 27.5L 6.40 223.48
X 12+080.9 17.8R 12.50 214.30
A
_February 2014 . . Prep'd AN ...
.847-89-00. .. ... THURBER Chkd. | MEF ..
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ATTERBERG LIMITS TEST RESULTS

FIGURE B4

PLASTICITY INDEX

SILTY CLAY
60
CH
50
40 //
Cl Q@
\v‘.\>
30 A
°
cL
X
20 /
A /
10 A
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 12+050 29R 2.59 226.53
X 12+080 19L 1.83 226.53
A 12+080.9 17.8R 2.59 224.21
A
_February 2014 . . Prep'd AN ...
.647-89-00 . ... THURBER Chkd. | MEF .




MINISTRY OF TRANSPORTATION, ONTARIO

‘ | /124060 Cl | 4 12+090 Cl
| 1 & | l & |
12+080.9 17.8R
PROP- WY 11/17-€BL \ &

\

X

A

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

CONT No 2014-6026
GWP No 64/-89-00

UNLESS OTHERWISE SHOWN

HWY 11/17 FOUR LANING | SHEET
EASTBOUND LANES
(STA. 12+050 TO 12+100)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

LAKE
SUPERIOR

KEYPLAN

\
4&2+O5O 29R $T2+090 29R
10 0 10 20m
L | L | {
SCALE 1:500
12+050 29R¢ 124060 CL  124+080.9 T7.8R4¢12+090 729R 124090 CL
235 235
TOPSOIL
- < 230
SANDY SILT _[]] sititiinG Wi 226.7m PEAT (i1
TRACE CLAY, 0CC. ROOTLETS | [[1]1]]| (MAY 22/13)
Loose 11/ 8 WV T N 1
2 > N~
0 il 2
225 A A 8 225
0 SILTY CLAY 0
(é{ Soft to Firm 0
v I
4
7
11
220 - K 220
{ 7
21 N
‘ 9 (100 13 \
30
SILT 49 0 50 100
. u TRACE CLAY TO SOME CLAY, TRACE SAND
215 Loose to Very Dense 53 215
S )|
100 50 O
210 210

PROFILE ALONG @ HIGHWAY 11/17

10 0

L |

20m H 1:500
f

|

L
[

f T T

5 0 5

1
10m V 1:250

EBL

‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
12+050 29R 229.1 5 423 586.9 204 734.5
12+056.5 27.5L 229.9 5 423 617.0 204 685.7
12+060 CL 228.1 5 423 608.3 204 712.6
12+080 19L 228.4 5 423 634.8 204 704.6
12+080.9 17.8R 226.8 5 423 618.9 204 737.2
124090 29L 230.6 5 423 648.5 204 700.4
12+090 29R 226.4 5 423 621.6 204 751.8
12+090 CL 228.8 5 423 635.1 204 726.1

-NOTES-

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

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

GEOCRES No. 52A-182

%2}
z
o
7]
]
| DRAWING NOT TO BE SCALED | DATE | BY DESCRIPTION
[ 100mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LOAD [DATE OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [DWG 1

FILENAME: H:\Drafting\ 19\1351\237\ted1237—Plan&Profiles(LowFill).dwg

PLOTDATE: 10/1/2014 4:12 PM



MINISTRY OF TRANSPORTATION, ONTARIO

12+056.5 27.5L

Ad

+090 29L

124080, 19L

'Y

PROP. HWY 11/17 WBL

,/12+060  CL ‘

4124090 Cly

ﬂ% [ [ v

PLAN

L | L | ]

SCALE 1:500

12+056.5 27.5L

METRIC

DIMENSIONS ARE IN METRES

AND/OR MILLIMETRES

UNLESS OTHERWISE SHOWN

# ﬂ}WZ%OGO CL 124080 WgLﬁk 124090 CL ,, 124090 29L
235 235
TOPSOIL
_
PEAT
m W.L 228.3m —PEAT 57
S Th (MAY 22/13) i 230
SOME SAND 6 I D Z VN
Loose 4
0 2
0 (1Y cL 0
Soft 0
225 o o 225
b ' il :
AVA SIL
7 TRACE TO SOME CLAY, TRACE SAND |18
Loose to Very Dense
220 7 L 2 \\ 220
20 K\ 50 / 0 50 100
™N
36 Hc Q9 49
AR
100 50 0
215 215
210 210

PROFILE ALONG @ HIGHWAY 11/17 WBL

10 20m
1 4
T 1
5 10m

10
L |
[
f T
5

O " O

H 1:500

V 1:250

DRAWING NQT TO BE SCALED |

1700mm ON ORIGINAL DRAWING 1

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING | SHEET
WESTBOUND LANES
(STA. 12+050 TO 12+100)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

LAKE
SUPERIOR

o~

KEYPLAN

LEGEND

‘ Borehole
$ Cone

N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
124050 29R 229.1 5 423 586.9 204 734.5
12+056.5 27.5L 229.9 5 423 617.0 204 685.7
12+060 CL 228.1 5 423 608.3 204 712.6
12+080 19L 228.4 5 423 634.8 204 704.6
12+080.9 17.8R 226.8 5 423 618.9 204 737.2
124090 29L 230.6 5 423 648.5 204 700.4
12+090 29R 226.4 5 423 621.6 204 751.8
12+090 CL 228.8 5 423 635.1 204 726.1

-NOTES-

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

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

GEOCRES No. 52A-182
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z
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[ DATE | BY DESCRIPTION

DESIGN SBP [CHK JPL [CODE [LoAD [DATE _OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [OWG 2

FILENAME: H:\Drafting\ 19\1351\237\ted1237—Plan&Profiles(LowFill).dwg

PLOTDATE: 10/1/2014 4:12 PM



Low to Medium Embankments
Highway 11/17 — Red Rock to Nipigon

Appendix C

Highway 11/17 EBL and WBL
Sta. 12+170 to 12+270

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

THURBER
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Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+170 29R 10F 2 METRIC
WP# 647-89-00 LOCATION N 5423 689.0 E 204 790.5 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.27 - 2013.02.27 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2277 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
227
226
225
224
223
222
221
220
219
218
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+170 29R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 689.0 E 204 790.5 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.27 - 2013.02.27 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
217
216 k
215.4
12.3 END OF DCPT AT 12.3m.
20
n 3’ % 3. Numbers refer to 15{’5
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Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+170 CL 10F 2 METRIC
WP# 647-89-00 LOCATION N5423704.4 E 204 765.9 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.27 - 2013.02.27 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
SlEl L] Y(ZE] 2 \ : : : : wp w we [ 5L | cransize
ELEV Elo| & | Z|28| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
229.0 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface < \
228
227
226
225
224
223
222
221
220
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE
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Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+170 CL 20F 2 METRIC
WP# 647-89-00 LOCATION N5423704.4 E 204 765.9 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.27 - 2013.02.27 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
219 (S
\\
218.6
10.4 END OF DCPT AT 10.4m.
20
n 3’ % 3. Numbers refer to 15{’5
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Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+180 19R 1 0OF 2 METRIC
WP# 647-89-00 LOCATION N 5423702.6 E 204 787.3 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem ugers COMPILED BY AN
DATUM Geodetic DATE 2013.02.27 - 2013.02.27 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — e Mol | REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV oo | H 2 |25| © |SHEARSTRENGTH kPa
DESCRIPTION =l = & < |2z = O DISTRIBUTION
DEPTH é S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2273 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, with silt and clay, organic,
occasional rootlets NN 297
Dark Brown
A
A
1]ss| 0 "
226.0 AN
1.2 Silty CLAY 226
Soft
Grey
2 SS 0 o
225
3 SS 0 — o 0 0 64 36
4| ss | 2 224 o
223
Firm
5 SS 8 o
222
221.2
6.1 Clayey SILT, trace sand, trace gravel
Ny R 221
Stiff to Firm 61 ss| o | Y Hio 4 2 742
Grey
220
219.6
76 Silty CLAY, with silt seams
7 SS 6 fe)
219
Stiff
Grey
218
8 SS 8 o
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE
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Ontario

Ministry of
v Transportation

Sensitivity

10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 12+180 19R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 702.6 E 204 787.3 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem ugers COMPILED BY AN
DATUM _Geodetic DATE 2013.02.27 - 2013.02.27 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT — e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Bl8 | & | 3[25| & [SHEARSTRENGTHKPa . DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page “ 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI CL
2172 | v
10.1 END OF BOREHOLE AT 10.1m
UPON AUGER REFUSAL.
BOREHOLE OPEN TO 10.1m AND
WATER LEVEL AT 6.4m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.5m,
THEN CUTTINGS TO SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5
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Ministry of
v Transportation

THURBER

RECORD OF BOREHOLE No 12+190 29L

10F1 METRIC

Sensitivity 10 (%) STRAIN AT FAILURE

WP# 647-89-00 LOCATION N 5423737.2 E 204 7525 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.26 - 2013.02.26 CHECKED BY JPL
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES w | § [RESISTANCEPLOT — opeme | NATURAL o = REMARKS
=z O LMt MOISTURE wr| E 5 &
5 o |<E| @ 20 40 60 80 100 CONTENT zZ 9
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV |8 w| 2|25| & [SHEARSTRENGTHKPa
DESCRIPTION Els| & |28 E 0 DISTRIBUTION
DEPTH <|5 b >|138| < |© UNCONFINED + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
228.2 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
228|/
227
226
225
224
223 \
2222
5.9 END OF DCPT AT 5.9m.
20
n 3’ % 3. Numbers refer to 15{’5
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Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+200 19L 10F1 METRIC
WP# 647-89-00 LOCATION N 5423 740.2 E 204 766.5 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM Geodetic DATE 2013.02.26 - 2013.02.26 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
@ o | & [ResisTancEPLOT — e ST | | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
229.2 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00| TOPSOIL: (150mm) =
0.2
SILT, trace clay, trace sand 229
Brown
Moist
A 4
1 o
228.0 ss 8
1.2 Silty CLAY, trace sand, occasional silt 228
seams
Soft to Firm 30 X
Brown
" 2| ss | 2 . 5 I I 0 2 42 56
7 A 207
3| ss| 2 [0 o
i ]
DY
ok
4]ss| o0 % 226 b
%
1 )X
')D na
]
O”% 225
DY
Grey HOl %
=
5 SS 0 o
224
stiff 76
2234
5.8 SILT, some clay to clayey R
Firm to Stiff
Grey
Moist 223
6 SS 4 o
222
7 SS 14 EH 0 2 80 18
221
220.7
8.5 END OF BOREHOLE AT 8.5m UPON
AUGER REFUSAL.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
May22/13 1.0 228.3

+3 %3,

Sensitivity

Numbers refer to

20
15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+210 29R 10F 2 METRIC
WP# 647-89-00 LOCATION N5423721.5 E 204 811.8 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.26 - 2013.02.26 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2276 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
227
226
225
224
223
222
221
220
219
218 )
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+210 29R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423721.5 E 204 811.8 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.26 - 2013.02.26 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT — e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
217
216
215.1 T
125 END OF DCPT AT 12.5m.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+210 CL 10F 2 METRIC
WP# 647-89-00 LOCATION N 5423737.9 E 204 787.9 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.26 - 2013.02.26 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
228.9 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
228
227
226
225
224
223
222
221
22
0 N\
219
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 12+210 CL 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423737.9 E 204 787.9 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.26 - 2013.02.26 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT — e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
218
217 \\
216.4
12.5 END OF DCPT AT 12.5m.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+230 19R 10F 2 METRIC
WP# 647-89-00 LOCATION N5423743.2 E 204 814.8 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2013.02.26 - 2013.02.26 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E‘f’ 4 |RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
224.9 v 20 40 60 80 100 20 40 60 kNm3 [GR sA sI cL
00| TOPSOIL: (150mm) = -
02 77
Silty CLAY, trace sand, occasional silt
seams
Soft
Brown
224
1/ss| o0 o
Grey jO =
2 1 3 o
ss (S [ 228
f
o
31ss| o IR R H—o 0 0 59 41
%& =
N o222
swhi
4|ss| o § )
Q
e
220.9 A 22
4.0 SILT, trace to some clay, trace sand X
Firm to Stiff g%
Grey
Moist %
=
Q
5| ss 99‘3”220 Ko 0 2 8 9
i
JD )X
jD i
:
%ii 219
218.8 é& A
6.1 Silty CLAY, occasional silt seams ﬁ N
Firm 6 | SS 6 |5 A ©
Grey AR
218
36
3
7| Ss 6 217 o
216
215.7
9.1 END OF BOREHOLE AT 9.1m UPON
AUGER REFUSAL.
BOREHOLE OPEN TO 9.1m AND
WATER LEVEL AT 0.7m UPON
COMPLETION.
Piezometer installation consists of
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+230 19R 20F 2 METRIC
WP# 647-89-00 LOCATION N5423743.2 E 204 814.8 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2013.02.26 - 2013.02.26 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w [RESISTANGE PLOT _— | remares
o) 6 & PLASTIC o oRe vauo |t
= n|<5| & 20 40 60 80 100 M7 conenr  MT| 5 O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
May22/13 0.0 224.9
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+243 30.7L 10F 1 METRIC
WP# 647-89-00 LOCATION N 5423 783.0 E 204 781.9 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM Geodetic DATE 2013.02.25 - 2013.02.25 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — LY REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2258 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00| TOPSOIL: (150mm) —
0.2 —
Silty ORGANIC CLAY, occasional
rootlets [
Dark Brown [
,: 225
[—1 1 Ss 2 o
wood fibres *:
[~ 107
2241 —
17 SILT, some clay, trace sand 2 ss 2 204
Loose
Grey z
Wet
7 o 11
293.1 3 SS 0 6 83
27 Silty CLAY, occasional silt seams 223
Firm
Grey
4 SS 6 ¢}
222
5| 8s | 8 221 =t 0 0 65 35
cobble at 5.5m
220.0
5.8 END OF BOREHOLE AT 5.8m UPON
AUGER REFUSAL.
BOREHOLE OPEN TO 5.8m AND
WATER LEVEL AT 2.1m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.5m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




Ministry of
v Transportation

Ontario

DATUM _Geodetic

2013.02.25 - 2013.02.25

THURBER
RECORD OF BOREHOLE No 12+250 19L 10F 1 METRIC

WP# 647-89-00 LOCATION N 5423 781.7 E 204 796.0 ORIGINATED BY GA

HWY 1147 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __ AN

CHECKED BY JPL

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES x 4 RESISTANCE PLOT & NATURAL Lo - REMARKS
= % o MOISTURE ar | E T &
5 %) %’: 5| @ CONTENT z 9
Q= e 2l z w we [ 5L | cransize
ELEV o 2 |25| © |SHEARSTRENGTH kPa
e DESCRIPTION '<_( g & ; % 2 ,:: —o— DISTRIBUTION
2 [ - (@) %
£l2 z % S| @ |e auickTRIAXAL WATER CONTENT (%) | ¥ (%)
226.5 w 40 60 kNm3 [GR SA sI cL
0.0 TOPSOIL: (150mm)
0.2
Silty ORGANIC CLAY, occasional
sand, trace rootlets
Soft 226
Dark Brown
SS e}
225.0
1.4 Silty CLAY, trace sand 225
Soft to Firm
Grey SS —el 0 3 62 35
ss 224
SS qQ
223
221.9 220
46 Clayey SILT, occasional clay seams
Firm ss 0 1 77 2
Grey
221
220.7
5.8 Silty CLAY, trace sand
Firm
Grey
SS o
220
2195
7.0 END OF BOREHOLE AT 7.0m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE OPEN TO 7.0m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.5m,
THEN CUTTINGS TO SURFACE.
+3 3. Numbers refer to
7 Sensitivity (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

Sensitivity 10 (%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 12+250 29R 10F 1 METRIC
WP# 647-89-00 LOCATION N 5423 753.0 E 204 834.4 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.25 - 2013.02.25 CHECKED BY JPL
DYNAMIC CONE PENETRATION
L
SOIL PROFILE SAMPLES w | § [RESISTANCEPLOT — opeme | NATURAL o = REMARKS
=z 8} LmIT MOISTURE | E 5 &
5 o |<E| @ 20 40 60 80 100 CONTENT zZ 9
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV lm| & 2[(258| @ [SHEARSTRENGTHkPa R DISTRIBUTION
DESCRIPTION Els| = < z| E
DEPTH =|[3]| F >|138| < |© UNCONFINED + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2258 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
225
224
223
222
221
220
219
218
~
217.0 T
8.8 END OF DCPT AT 8.8m.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

Sensitivity 10 (%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 12+265 29L 10F 2 METRIC
WP# 647-89-00 LOCATION N 5423 800.0 E 204 797.3 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.25 - 2013.02.25 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
229.7 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
229 /
228
227
226
225
224
223
222
221
220 \
—
\
Continued Next Page 20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+265 29L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 800.0 E 204 797.3 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.25 - 2013.02.25 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT — e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
21986
10.1 END OF DCPT AT 10.1m.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 12+265 CL 10F 2 METRIC
WP# 647-89-00 LOCATION N 5423782.3 E 204 820.3 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2013.02.25 - 2013.02.25 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2281 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00| TOPSOIL: (125mm =
0.1 ( J e 228
Silty CLAY
Firm to Soft
Brown
1] ss | 8 I | 0 2 48 50
227
2| ss | 6 o
226
3| ss | 4 o
225
4 SS 1 fe)
Soft to Firm
Grey
224
5| ss| 0 o
223
2225
56 Clayey SILT, trace sand
Firm
Grey
222
6| ss | 4 HHo 0 1 71 28
221.0
72]  sity cLAY 22
Soft to Firm
Grey
7 SS 2 o
220
219
8| ss | 4 o
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+265 CL 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423782.3 E 204 820.3 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2013.02.25 - 2013.02.25 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT — e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY =
Soft to Firm 218
Grey
2175
10.7 END OF BOREHOLE AT 10.7m
UPON AUGER REFUSAL.
WATER LEVEL AT 10.1m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.2m,
THEN CUTTINGS TO SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 2/20/14

GRAIN SIZE DISTRIBUTION

FIGURE C1

PERCENT FINER THAN

CLAYEY SILT to SILT

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

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3/8"1/2" 34" 1" 11/2" 3"41/4" 6"
100 == . e T —
oo |
90 ?
80 Z’
70 )"
) 1
40 /f/
. # ¢
-a/ /)g A %
20 > 4
¢
10 Y/
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+180 19R 6.40 220.86
X 12+200 19L 7.92 221.32
A 12+230 19R 4.88 219.97
* 12+243 30.7L 2.59 223.21
® 12+250 19L 4.88 221.62
Lo 12+265 CL 6.40 221.74
|
.February 2014 . . Prep'd AN .
.847-89-00. .. ... THURBER Chkd. | MEF ..




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 2/20/14

GRAIN SIZE DISTRIBUTION

FIGURE C2

PERCENT FINER THAN

SILTY

CLAY

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

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3/8"1/2" 34" 1" 11/2" 3"41/4" 6"
100 = T ‘ T T —
7
90
80 3
FE7/
70 y )‘(
60 ﬂ ?7&
Al
NI
40 /
30
20
10
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+180 19R 2.59 224.67
X 12+200 19L 1.83 227.41
A 12+230 19R 2.59 222.26
* 12+243 30.7L 4.88 220.92
® 12+250 19L 1.83 224.67
Lo 12+265 CL 1.07 227.08
|
.February 2014 . . Prep'd AN .
.847-89-00. .. ... THURBER Chkd. | MEF ..




THURBALT 1237.GPJ 2/20/14

ATTERBERG LIMITS TEST RESULTS

FIGURE C3

PLASTICITY INDEX

CLAYEY SILT to SILT

60
CH
50
40 //
Cl Q@
w2
30 P
cL
20 //
10 A
cL - ©
CL-ML ) MI-Ol MH-OH
ML Ao
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 12+180 19R 6.40 220.86
X 12+200 19L 7.92 221.32
A 12+230 19R 4.88 219.97
* 12+250 19L 4.88 221.62
® 12+265 CL 6.40 221.74
A
.February 2014 . . Prep'd AN ...
647-89-00 THURBER Chkd MEF
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ATTERBERG LIMITS TEST RESULTS FIGURE €4

PLASTICITY INDEX

SILTY CLAY
60
CH
50
40 //
Cl &
\Q.\)
30 X P
o
cL
20 //
oA /
10 \
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 12+180 19R 2.59 224.67
X 12+200 19L 1.83 227.41
A 12+230 19R 2.59 222.26
* 12+243 30.7L 4.88 220.92
® 12+250 19L 1.83 224.67
o] 12+265 CL 1.07 227.08
A
.February 2014, . . . Prepd AN .
.847-89-00. .. ... THURBER Chkd. | MEF ..




MINISTRY OF TRANSPORTATION, ONTARIO

L
DIMENSE\C{]NEIRfllNCMETRES CONT No 2014-6026

aND/oR MILUMETRES | GWP No 647-89-00

| UNLESS  OTHERWISE SHOWN [~iyry 17/77 FOUR LANNG | ShgeT

EASTBOUND LANES
124210 C
% 124170 |C ! — | j i

(STA. 124170 TO 12+4270)
BOREHOLE LOCATIONS AND SOIL_STRATA

AN\ MMM GrouP
T

THURBER ENGINEERING LTD.

+230\19R

PROP. HWY 11/17 EB 124180 19R

{}12“70 29R $12+210 29R

PLAN

124250 29R

&

LAKE
SUPERIOR

10 10 20m
SCALE 1:500 KEYPLAN
LEGEND
124170 CL , , 124170 29R , 124180 19R 124210 CL , 12+210 29R 124230 19R 124250 29R 12+265 CL ® | Borenore
$’ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
235 23E CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
230 53c 90% Rock Quality Designation (RQD)
ORGANIC CLAY TOPSOIL A/R Auger Refusal
N
W.L 224.9m S NO ELEVATION NORTHING EASTING
(MAY 22/13) /%)ﬁ' 8 124170 29R 227.7 5 423 689.0 204 790.5
A7) 6 124170 CL 229.0 5 423 704.4 204 765.9
o \ 77 4 124180 19R 227.3 5 423 702.6 204 787.3
S = 1 228 124190 29L 228.2 5 423 737.2 204 752.5
124200 19L 229.2 5 423 740.2 204 766.5
SILTY CLAY [ 0 0 12+210 29R 227.6 5 423 721.5 204 811.8
. TRACE SASND{* ?chf-fy SEAMS 1 147! 124210 oL 2289 5 423 7379 | 204 7879
o =31 0 7 9944 _,_/-}--%—""%" 4 124230 19R 224.9 5 423 743.2 204 814.8
{ 9 ot 1° [l 7-‘7“‘/’"/' v 4 12+243 30.7L 225.8 5 423 783.0 204 781.9
*%S LT . s a2 P 124250 19L 226.5 5 423 7817 | 204 796.0
220 . 0 Y'TO CLAYEY, TRACE SAND ¢ qyasvasrs s A g 22¢ 12250 2R | 2258 5 423 7530 | 204 8344
i Firm to Stiff /D/E Ipamec PR 124265 29L 229.7 5 423 800.0 204 797.3
— ML 16 nil
765 50 0 . 5 ) X 124265 CL 228.1 5 423 782.3 | 204 8203
SILTY CLAY K -NOTES-
/ ﬁﬁ MR
A/R // 8 OCC. SILT SEAMS 50710 / . -
700 50 O Soft to Stiff 1) The boundaries between soil strata have been
—— R established only at Borehole locations. Between
215 50100 ) h)ﬂ 218 Boreholes the boundaries are assumed from
) geological evidence.
2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
O. -
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QW 24190 29L

3

124243

20.7L

12+26

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

12+200 19L 124250
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124170 |C { “ 210 ¢l | 124265 CL
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SCALE 1:500
124250 19L
124170 CL 124190 29&} #2+200 19L 124210 CL 124243 30.7# *O 12+265 CL 124265 29L
235 235
TOPSOIL
SILT W.L 228.3m
TRACE CLAY, TRACE SAND (MAY 22/13)
736— N 230
Nf w1
- ) TOPSOIL % SILTY GLAY
SILTY CLAY
TRACE SAND, OCC. SILT SEAMS S ;RACE SAND, OCC. SILT SEAMS
. oft
225 Soft to Firmy\ | +v4»o o tt?™”h vooovo4 W1 0 ST—==—=] 05
0 ORGANIC CLAY ——
. SILT 1
T SOME CLAY TO CLAYEY, 7
1 TRACE SAND, OCC. CLAY SEAMS
/ Soft to Firm 7 i
220 WR — 220
\| SILT / SILTY CLAY %
s SOME CLAY TO CLAYEY 0CC. SILT SEAMS
- Firm to Stiff Soft to Firm
0 50 100
215 215
210 210

FHGHWAY 11/17 WBL

20m H 1:500

PROFILE ALONG G

| L ]
|
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5 0 5 10m

V 1:250

DRAWING NQT TO BE SCALED |

1700mm ON ORIGINAL DRAWING 1

CONT No 2014-6026
GWP No 64/-89-00

HWY

(STA

11/17 FOUR LANING
WESTBOUND LANES

12+170 TO 12+270)
BOREHOLE LOCATIONS AND_SOIL_STRATA

SHEET

AN\ MMM GrouP

THURBER ENGINEERING LTD.

LAKE
SUPERIOR

o~

KEYPLAN
LEGEND
‘ Borehole

Cone

N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
12+170 29R 227.7 5 423 689.0 204 790.5
12+170 CL 229.0 5 423 704.4 204 765.9
12+180 19R 227.3 5 423 702.6 204 787.3
12+190 29L 228.2 5 423 737.2 204 752.5
12+200 19L 229.2 5 423 740.2 204 766.5
124210 29R 227.6 5 423 721.5 204 811.8
12+210 CL 228.9 5 423 737.9 204 787.9
124230 19R 224.9 5 423 743.2 204 814.8
124243 30.7L 225.8 5 423 783.0 204 781.9
124250 19L 226.5 5 423 781.7 204 796.0
124250 29R 225.8 5 423 753.0 204 834.4
124265 29L 229.7 5 423 800.0 204 797.3
12+265 CL 228.1 5 423 782.3 204 820.3
-NOTES-

1) The boundaries between soil strata have been

established only at Borehole locations.

Between

Boreholes the boundaries are assumed from
geological evidence.

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

illustration.
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ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+430 19R 10F 2 METRIC
WP# LOCATION N 5423 890.2 E 204 944.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.14 - 2013.02.14 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 2 :L:J RESISTANCE pLoT& e NATURAL Lo - REMARKS
E2 (8] MOISTURE - I
5 n|<3| & 20 40 60 80 100 LMT - Gonrenr  MMT S O &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV o ] i 3123 O |SHEAR STRENGTH kPa
DESCRIPTION =l = = |2 = O DISTRIBUTION
DEPTH <3 b >33 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
226.6 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0  oRrGANICS —
0.2 Sandy SILT, trace roots, trace 1| 8s | 25 o
rootlets, occasional organics
225.9 Brown I 226
0.7 Moist
Silty CLAY, trace sand, trace sand
seams, trace rootlets 2 SS 9 ] 0 3 58 39
Stiff to Soft
Brown
225
3| Sss 2 q
4 SS 2 224 o
Grey
5| SS 0 o
223
147
+
Firm
222
6 | SS 0 — 0 0 55 45
Soft 291 3.5
occasional silt seams
7 SS 1 o
220
219
8 | SS 0 ol
occasional sand seams
Firm 218 &
9 | Ss 0 o
217
Continued Next Page 20
+3 3. Numbers refer to 15{’5 .
’ Sensitivity 7o~ (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+430 19R 20F 2 METRIC
WP# LOCATION N 5423 890.2 E 204 944.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.14 - 2013.02.14 CHECKED BY JPL
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES w | § [RESISTANCEPLOT — opeme | NATURAL o = REMARKS
=z 8} LmIT MOISTURE | E 5 &
= n | < o} %) 20 40 60 80 100 CONTENT Z O
9| x wlzz=| z I I ! ! ! w w w ou GRAIN SIZE
|8 w 2|25| & |SHEARSTRENGTH kPa P t =
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH 5|3 = >1338| < |© UNCONFINED + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY, trace sand
Firm
Grey
216
10|/ss| o o
215 X
+
1] 8s | 1 o
214
213
12| SS 0 o
212
30
211.6 Stiff
14.9
END OF BOREHOLE AT 14.9m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE
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Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+455 28R 10F 2 METRIC
WP# LOCATION N 5423 900.0 E 204 968.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.14 - 2013.02.14 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — LY REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
225.9 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00/ oRrGANICS
0.2 Sandy SILT, some clay, trace roots, 1] ss | 13 o
occasional wood fibres
Compact
225.0 Brown
08| “\Moist 225
Silty CLAY, trace sand, trace sand 2 SS 5 o
seams, trace organics
Firm to Soft
Brown
occasional silt seams, occational oxide
staining 3 ss 3 q
224
Brown to Grey 4| ss 0 °
223
Grey
5 SS 0 s}
222
6 SS 0 221 o
220
7 SS 0 o)
219
8| ss| o 218 P
217
9 SS 0 H— o 0 1 61 38
216
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 7o~ (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+455 28R 20F 2 METRIC
WP# LOCATION N 5423 900.0 E 204 968.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.14 - 2013.02.14 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY, trace sand, trace sand
seams, trace organics
Firm to Soft
Grey
10[8ss| o0 215 )
214
11| ss | o b 0 0 45 55
213
12 ss | o 212 9
2116
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+455 CL 10F 2 METRIC
WP# LOCATION N 5423 921.0 E 204 949.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.13 - 2013.02.13 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH < z| = >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
226.8 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
226 /
225
224
223
222
221
220
219
218
217
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 5> (%) STRAIN AT FAILURE
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Ontario

Ministry of
v Transportation

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 12+455 CL 20F 2 METRIC
WP# LOCATION N 5423 921.0 E 204 949.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.13 - 2013.02.13 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT — | Remarks
w %) < PLASTIC LiQuID
=z 8} LmIT MOISTURE | E 5 &
= n | < o} %) 20 40 60 80 100 CONTENT Z O
9l wlzz=| z ‘ ‘ ‘ ‘ I w w w | 3E | GRrRAINSIZE
|8 w 2|25| & |SHEARSTRENGTH kPa P t =
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH <3 b >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
216
215
214
213
211.9 212 \
14.9 END OF DCPT AT 14.9m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 12+480 19R 10F 2 METRIC
WP# LOCATION N 5423 922.7 E 204 980.9 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2013.02.23 - 2013.02.23 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E‘f’ S |RESISTANCEPLOT — e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV = = i 2[25| @ [SHEARSTRENGTHKPa R DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
226.0 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
g ? TOPSOIL: (100mm) = 226
Clayey SILT, occasional rootlets
Brown
2249 1] ss | 10 225
1.1 Silty CLAY, trace sand
Firm to Soft =
Brown O %
2| ss| 5 g - 0 1 43 56
(5 0[] 224
)D =
Q
3| ss| o [0 N o
f
Grey %!223
4| ss | 1 = o
0 i
=
% 222
o
A
')O na
JD i
s|ss| 0 X = L
é% 221
DD =
@ 33
+
Firm 2 %
M 220
o
6| ss| 3 % o
f
)D na
- % 219
f
')D na
7 SS 1 g q
[~ [ 218
f
na
0 i 45
f
na
8 oo o217
8 |ss | 1 fOQ i b 0 0 41 59
f
')D na
Continued Next Page s 3 Numb for t 20
. umbers refer 1o
T 1535 o) STRAIN AT FAILURE

Sensitivity 10
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Transgé)rtation . l

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

THURBER
RECORD OF BOREHOLE No 12+480 19R 20F2 METRIC
WP# LOCATION N 5423 922.7 E 204 980.9 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM Geodetic DATE 2013.02.23 - 2013.02.23 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | & [ResisTancEPLOT — e ST | | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY, trace sand H 216
Firm Oﬁ
Grey
A
na
PN
30 i
9| ss | 2 = °
M 215
=
90 = 3.2
SO 218
10 | SS 2 ¢}
212.9 213
1341 Gravelly SAND, some silt Lo
Loose e
Grey eto
Moist to Wet
cel1| ss | o4 0 20 60 20
212 (S+CL)
211.7
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 14.3m AND
WATER LEVEL AT 12.2m UPON
COMPLETION.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
May22/13 3.1 2229
20
£33 %38, Numbers refer to 15{’5

Sensitivity 10 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+505 28R 1 0OF 2 METRIC
WP# LOCATION N 5423931.3 E 205 005.5 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM Geodetic DATE 2013.02.12 - 2013.02.12 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — e Mol | REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV ila| @ 2 |2&| 2 |SHEARSTRENGTH kPa
DESCRIPTION Flel g z(z2g| & —— DISTRIBUTION
DEPTH é S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2257 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface /
225
224
223
222
221
220
219
218
217 \
216 /
Continued Next Page 20
+3 3. Numbers refer to 15{’5
7 Sensitivity 07 (%) STRAIN AT FAILURE
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Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+505 28R 20F 2 METRIC
WP# LOCATION N 5423 931.3 E 205 005.5 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.12 - 2013.02.12 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT — e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
\'
215 //
214 \\
2136
12.2 END OF DCPT AT 12.2m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5
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Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+505 CL 10F 2 METRIC
WP# LOCATION N 5423 953.1 E 204 988.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.13 - 2013.02.13 CHECKED BY JPL
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES 2 = RESISTANCE pLoT& e NATURAL Lo - REMARKS
= 2 O LMt MOISTURE wr| E 5 &
5 o |<E| @ 20 40 60 80 100 CONTENT zQ
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV o ] i 3123 O |SHEAR STRENGTH kPa
DESCRIPTION E|2| & 21z2]| £ —— DISTRIBUTION
DEPTH § S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2252 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00 ORGANICS, rootlets, occasional g E
wood fibres — 225 =)
— 1 1 2
Loose — ] S8
Dark Brown g -
(FROZEN) —~4
224.3 —
0.9 i i
Silty CLAY, trace sand, trace silt 2 ss 3 o
seams
Firm to Soft 224
Brown
occasional oxide staining, trace roots
3| Sss 1 q
223
occasional sand pockets
Grey 4| ss| 0 °
5| SS 0 22 o)
15.0
+
Soft 221
occasional silt seam
6 | SS 0 o 0 0 57 43
220
11.0
+
Firm
occasional sand seam 219
7| Ss 0 o
46
ri
218
8 | SS 0 o
217
11)0
+
216
9 | Ss 0 | $ 0 0 40 60
Continued Next Page 20
+3 3. Numbers refer to 15{’5 .
’ Sensitivity 7o~ (%) STRAIN AT FAILURE
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ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario THURBER
RECORD OF BOREHOLE No 12+505 CL 20F 2 METRIC
WP# LOCATION N 5423 953.1 E 204 988.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.13 - 2013.02.13 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  |RESISTANCE PLOT _— | rewarcs
E %) < PLASTIC 0 T URE LiQuID .
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
Sle = : : ‘ : ‘ w w w,| 35T | GRANSIZE
|8 w 2|25| & |SHEARSTRENGTH kPa P t =
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH 2|3 b >1338| < |© UNCONFINED + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page “ 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI CL
Silty CLAY, trace sand, trace silt 10.3
seams 215 -
214.8 Soft WA
104 Grey e
Gravelly SAND, some silt one
Compact N
Grey 2] 10| SS | 16 o
Wet ,:":."
SN 214
21356 %
11.6 END OF BOREHOLE AT 11.6m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5

Sensitivity 10 (%) STRAIN AT FAILURE
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Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 12+520 19R 10F 2 METRIC
WP# LOCATION N 5423 947.4 E 205011.5 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.13 - 2013.02.13 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ol 2 RESISTANCE PLOT — LY REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
226.3 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
8-? ORGANICS
’ Sandy SILT, trace roots and organics 1 SS 17 226
Compact
Brown
225.5 Moist
0.8
Silty CLAY, trace sand, trace rootlets,
occasional organics 2 SS 13 o
Stiff to Firm
Brown 225
3| Sss 6 ] 0 0 43 57
. . 224
occasional silt seams
4 SS 7 o
5| ss| 6 223 5
222
occasional sand seams
6 | SS 3 o
221
4.2
¥
Stiff
Grey
220
7| SS 3 o
74
e
Firm 219
218.3 '] 8 | SS 22 o
8.0 SAND and GRAVEL, some silt, 2
occasional cobbles o
Compact -0 218
Grey :O. ;>
Wet <&
ro
.S
Lo
o
Lo
N 217
s. 19 SS 40 o 44 37 19
P (SI+CL)
o
216.3 P
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 7o~ (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+520 19R 20F 2 METRIC
WP# LOCATION N 5423 947.4 E 205011.5 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.13 - 2013.02.13 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
9.9 END OF BOREHOLE AT 9.9m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 2/20/14

GRAIN SIZE DISTRIBUTION

FIGURE D1

PERCENT FINER THAN

GRAVELLY SAND to SAND & GRAVEL

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

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106? 4 Z‘i 3/§"1/?“ 3/4" 1" 11‘/2" 3"41‘/4“6‘"
100
90 4
80 / #
70 P/
60
X
50 /J: <
40 /
30 /,U’
20 ﬁ
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+480 19R 14.02 211.99
X 12+520 19R 9.45 216.80
|
.February 2014 . . Prep'd AN .
THURBER Chkd. MEF




GRAIN SIZE DISTRIBUTION FIGURE D2

GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 2/20/14

SILTY CLAY
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 100 6050 40 30 16 108 4 3 3/8"/2" 34" 1" 11/2" 3"41/4" 6"
100 ﬁa’%"“ ‘ ‘ T T —
7
90 bui 4
80 %g /‘ i
70
z " £
E 60
g / z// ]
o 50
[
Z
i v
g 40 “/
w
o
30 /
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE |MEDIUM| COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+430 19R 1.07 225.49
P4 12+430 19R 4.88 221.68
A 12+455 28R 9.45 216.44
* 12+455 28R 12.50 213.39
® 12+480 19R 1.83 224.18
Lo 12+480 19R 9.45 216.56
|
Date  February 2014 . . Prep'd AN .
WP# THURBER Chkd. | MEF. ...




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 2/20/14

GRAIN SIZE DISTRIBUTION

FIGURE D3

PERCENT FINER THAN

SILTY CLAY

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

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106? 4 Z‘i 3/§"1/?“ 3/‘4" 1‘" 11‘/2" 3"41‘/4" §
100 ﬁf’
90 /
70
60 ’/
50 %/
40 /
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+505 CL 4.88 220.34
X 12+505 CL 9.45 215.77
A 12+520 19R 1.83 224 .42
|
.February 2014 . . Prep'd AN .
THURBER Chkd. MEF




THURBALT 1237.GPJ 2/20/14

ATTERBERG LIMITS TEST RESULTS

FIGURE D4

Date

WP#

PLASTICITY INDEX

SILTY CLAY
60
CH
50
40 //
Cl Q@
\v‘.\>
30 [ O] i
*
cL
20 /
3 /
A /
10 A
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+430 19R 1.07 225.49
X 12+430 19R 4.88 221.68
A 12+455 28R 9.45 216.44
* 12+455 28R 12.50 213.39
® 12+480 19R 1.83 224.18
o] 12+480 19R 9.45 216.56
A
_February 2014 . . Prep'd AN ...
........................... THURBER Chkd. MEF .




THURBALT 1237.GPJ 2/20/14

ATTERBERG LIMITS TEST RESULTS

FIGURE D5

PLASTICITY INDEX

SILTY CLAY
60
CH
50
40 //
Cl Q@
\g.\>
30 v
X
cL
20 /
[ ) /
10 A
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 12+505 CL 4.88 220.34
X 12+505 CL 9.45 215.77
A 12+520 19R 1.83 224 .42
A
_February 2014 . . Prep'd AN ...
........................... THURBER Chkd. MEF .




MINISTRY OF TRANSPORTATION, ONTARIO

- P PR
‘ X D|MEN5!\0/]NEIRI§|WCMETRES CONT No 2014-6026
aND/oR MILUMETRES | GWP No 647-89-00

UNLESS  OTHERWISE SHOWN [~iyry 17/77 FOUR LANNG | ShgeT

EASTBOUND LANES

@ (STA. 124420 TO 12+540)
< BOREHOLE LOCATIONS AND SOIL_STRATA

+455 CL | | | 124505 CL
|
2NN\ MMM GROUP
-
AR

THURBER ENGINEERING LTD.

~—~
PROP—HNY 11/17 EBL |\ o et g %2‘“480 JoR 124520 19R

" XL N

12+455 28R _$_12+505 28R

&

100194478

LAKE
SUPERIOR

PLAN
Q

10 10 20m n
SCALE 1:500 KEYPLAN
LEGEND
124430 19R 124455 CL ,, 12+455 28R 124480 19R 124505 28R ,, 12+505 CL 124520 19R & | Borenoe
$’ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
235 235 CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
230 530 90% Rock Quality Designation (RQD)
SANDY SILT to| |[CLAYEY SILT WL 222.9m A/R | Auger Refusal
Compact (MaY 22/13) /M ORGANICS SANDY SILT NO ELEVATION NORTHING EASTING
‘ ORGANICS Compact 12430 9% | 2266 5 423 8902 | 204 9442
e e N N ‘F% N 12+455 28R 225.9 5 425 9000 | 204 9683
= = | == » . —— — — === 124455 CL 226.8 5 423 921.0 204 949.8
- 9 PPN T ] ([P ] TIINIITTIL T e iaiter o o I > w0 eR | 2060 | 5 423 9227 | 204 980.9
5 2 5 10PN iy | ERp— : : ‘
: : 5 % Hsb 6 124505 268 225.7 5 423 931.3 | 205 0055
5 o 0 1 7 124505 CL 225.2 5 423 953.1 204 988.0
0 1 0 6 12+520 19R 226.3 5 423 947.4 205 011.5
0 0
0 0 ’
220 ! ; 5 0 5 220
0 0
o SILTY CLAY : 42
. TRACE SAND, OCC. SAND & SILT SEAMS 0 247 [o%<e GRAVELLY SAND to SAND & GRAVEL -NOTES-
0 Soft to Stiff 1 /040000 400 000 SOME SILT, OCC. COBBLES ) _—
é/ FODUEPNEES Loose to Dense 1) The boundaries between soil strata have been
0 0 L RS established only at Borehole locations. Between
215 0 2 H—55 052 215 Boreholes the boundaries are assumed from
1 gl L4444 160 © geological evidence.
4 4TI ' ) L . .
0 2 /] ‘TSAJJJO‘;O$°°°°°°°°AY00 507 0 AR 2)This drawing is for subsurface information only.
0 ///ZJJ¥'4 Mo o 06 o 0 6 Surface details and features are for conceptual
7‘?‘% 0 =oETS e °_°A°9_ 4l 00 illustration.
65755 Tk L |
GEOCRES No. 52A-182
210 210

PROFILE ALONG @ HIGHWAY 11/17 EBL
10 Q 10

20m H 1:500

W | DRAWING NOT TO BE SCALED | DATE | BY DESCRIPTION
[ 1700mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE _[Loap [DATE  OCT. 2014

5 o} 5 10m V 1:250 DRAWN MFA |CHK SBP [SITE [STRUCT [DOWG 5

REVISIONS

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(LowFill).dwg

PLOTDATE: 10/1/2014 4:13 PM



Low to Medium Embankments
Highway 11/17 — Red Rock to Nipigon

Appendix E

Highway 11/17 EBL and WBL
Sta. 12+650 to 13+100

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

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+750 19R 10F 1 METRIC
WP# LOCATION N 5424 067.4 E 205 203.9 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.08 - 2013.02.08 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
@ ol 2 RESISTANCE PLOT = LY REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.9 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Silty CLAY, trace sand, trace organics -
Brown
1 7 o 2 4
(FROZEN) ss 0 85 43
220.3
. N A}
0.6 PEAT, layered with silty clay
Very Loose N
A\
Dark Brown 2 | ss 0 220 38
Wet AN
A\
AN\
A\
3|1ss| 0 o
219
2187
23 Silty CLAY, layered with peat
Soft to Very Soft 2 ss 0 °
Grey
218
5| s8s | 2
217.4
35 Sandy SILT, trace gravel °
Loose
Grey
Moist 217
216.6
43 END OF BOREHOLE AT 4.3m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPUG AND
CUTTINGS TO SURFACE.
20
3 3. Numbers refer to
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario

Ministry of
v Transportation

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 12+750 CL 10F1 METRIC
WP# LOCATION N 5424 084.0 E 205 194.7 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.08 - 2013.02.08 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2217 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface / /
221 /
220
\
\\
218.9 219
238 END OF DCPT AT 2.8m UPON
REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
n 3’ % 3. Numbers refer to 15{2g5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+776 27R 10F 1 METRIC
WP# LOCATION N 5424 072.7 E 205 230.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.08 - 2013.02.08 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.8 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface r
220
219
218
217
216
~—
\\
215.2 ™
56 END OF DCPT AT 5.6m UPON
REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
n 3’ % 3. Numbers refer to 15{2g5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+776 CL 10F 1 METRIC
WP# LOCATION N 5424 096.6 E 205 217.5 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.08 - 2013.02.08 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ol 2 RESISTANCEPLOT —- rone NI | REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV ila| @ 2 |2&| 2 |SHEARSTRENGTH kPa
DESCRIPTION E|2| & 21z2]| £ —— DISTRIBUTION
DEPTH é S - > 8 o) § O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2215 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Clayey SILTwith organics and rootlets
Hard 9
1 4
221.0 Dark Brown (P4 ss 6
05| \(FROZEN) ) 221 =
SAND, some gravel
Loose
2204 'I\B/Ir;\;vtn L] 2 ss 5 15
I —
2203 ~
13 ORGANICS, occasional wood fibres 'y
Dark Brown 220
Silty CLAY, trace to some sand, trace
organics, occasional silt seams 3 SS 6 o
Firm to Soft
Mottled Brown/Grey
Grey 4| ss 1 219 e}
occasional silt seam
5| SS 1 —] o 0 0 59 41
218
14.8
+
Firm
217
6 | SS 0 o
215.9 216
56 END OF BOREHOLE AT 5.6m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 12+800 19R 1 0OF 2 METRIC
WP# LOCATION N 5424 091.6 E 205 247.7 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.08 - 2013.02.08 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © :L:J RESISTANCE pLoT& e NATURAL Loon - REMARKS
= 2 o " MOISTURE e 8
5 wn|<E| o 20 40 60 80 100 LM CONTENT Tz o
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV oo | H 3123 O |SHEAR STRENGTH kPa
DESCRIPTION il - 2|zg| £ —_———— DISTRIBUTION
DEPTH § S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.6 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0  oRrGANICS — v
Dark Brown — 37
— 1
(FROZEN) — S8 5
—
— ] 220
219.8 —
0.8 Sandy SILT, trace roots o
219.4 Loose 2 SS 5
12 Brown T o
: Moist
Silty CLAY, some sand, trace rootlets
Firm to Soft 219
Brown to Grey 3 SS 5 N ©
jD e
i
i
4| ss | 1 O% 28 °
s Q
occasional sand seams 30 Z
Grey 58| 0 it o
X
Oj 217
%
o0 24
Soft IS [
i
O% 216
DY
6| ss| o i I lo
i i
Q
s >
S [ 10,0
DN 215 }
7 SS 0 o
214
125
213
8 | ss ——p
212 g4
211.2
2194 Silty SAND
95 Grey
Moist

Continued Next Page

+3 %3,

Numbers refer to
Sensitivity

20
15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 12+800 19R 20F 2 METRIC
WP# LOCATION N 5424 091.6 E 205 247.7 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM  Geodetic DATE 2013.02.08 - 2013.02.08 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o |RES NCE L oT _— | remares
W oo 6 & PLASTIC o oRe vauo |t
= n|<5| & 20 40 60 80 100 M7 conenr  MT| 5 O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
END OF BOREHOLE AT 9.5m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Feb.14/13 0.8 219.8
May22/13 0.2 220.4
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+826 28R 10F 2 METRIC
WP# LOCATION N 5424 096.3 E 205 274.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.07 - 2013.02.07 CHECKED BY JPL
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES 2 = RESISTANCE pLOT& e NATURAL Lo - REMARKS
= % (8] iy MOISTURE ar| EZ 3
5 o |<E| @ 20 40 60 80 100 CONTENT zZ 9
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV o ] i 3123 O |SHEAR STRENGTH kPa
DESCRIPTION E|2| & 21z2]| £ —— DISTRIBUTION
DEPTH é S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.3 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00 ORGANICS, wood fibres g E
Dark Brown — 409
— 1 1 1
(FROZEN) — ] ss o 220
—
—
219.5 —
0.8 SILT, trace to some sand, trace clay,
trace gravel 2 | 8SS 4 o
Loose
Brown 219
Wet
3| Sss 3 o
sandy
Grey
218
some clay, some sand, occasional 4| ss 1 H o 0 11 75 14
organic seams
5 | SS 1 217 ©
10.7
+
216.0
4.3 Silty CLAY, trace sand 216
Stiff to Firm
Grey
6 | SS 6 e
215 8
i
7|1ss| o 214 o 0 0 40 60
75
4+
Soft
213
8 | SS 0 o
212
3.7
¥
Firm
occasional sand seam
211
9 | Ss 0 o
Continued Next Page 20
+3 3. Numbers refer to 15{’5 .
’ Sensitivity 7o~ (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+826 28R 20F 2 METRIC
WP# LOCATION N 5424 096.3 E 205 274.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.07 - 2013.02.07 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w [RESISTANGE PLOT _— | remares
o) 6 & PLASTIC o oRe vauo |t
= n|<5| & 20 40 60 80 100 M7 conenr  MT| 5 O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 _,40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY, trace sand -
Firm
Grey 210
10| ss | 2 a9
209
74
208
11| ss | o o
85
207
12| SS 0 o
206
6.4
s
205
13| ss | o o
59
+
203.9 204
16.5 END OF BOREHOLE AT 16.5m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+826 CL 10F 3 METRIC
WP# LOCATION N 5424 120.8 E 205 261.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM Geodetic DATE 2013.02.06 - 2013.02.06 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | & [ResisTancEPLOT — e ST | | REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV e8| w| 3|25| & [SsHEARSTRENGTHkPa
DESCRIPTION Flel g z(z2g| & ——— DISTRIBUTION
DEPTH § S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.9 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface L
220
219
218
217
216
215
214
213
212
21
Continued Next Page 20
+3 3. Numbers refer to 15{’5
7 Sensitivity 07 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+826 CL 20F3 METRIC
WP# LOCATION N 5424 120.8 E 205261.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM Geodetic DATE 2013.02.06 - 2013.02.06 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
E %) < PLASTIC 0 T URE LiQuID .
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV oo | H 2 128| © |SHEAR STRENGTH kPa
DESGRIPTION il =S z(z2g| & —— DISTRIBUTION
DEPTH é S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
210
209
208
207
206
205
204
203
202
201
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario

Ministry of
v Transportation

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 12+826 CL 30F3 METRIC
WP# LOCATION N 5424 120.8 E 205 261.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.06 - 2013.02.06 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
200
199
198
197 k\
196.2
247 END OF DCPT AT 24.7m UPON
REFUSAL.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+850 19R 10F3 METRIC
WP# LOCATION N 5424 115.8 E 205 291.4 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.06 - 2013.02.07 CHECKED BY JPL
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES 2 = RESISTANCE pLoT& e NATURAL Lo - REMARKS
= % (8] iy MOISTURE ar| EZ 3
5 o |<E| @ 20 40 60 80 100 CONTENT zZ 9
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV o ] i 3123 O |SHEAR STRENGTH kPa
DESCRIPTION E|2| & 21z2]| £ —— DISTRIBUTION
DEPTH § S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.3 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00 ORGANICS, wood fibres g E
Dark Brown — 39
— 1 1 72
(FROZEN) — S8 220
—
—
219.5 —
0.8 Sandy SILT, trace rootlets
Loose 2 SS 5 °
Brown
Moist 219
trace wood fibres
Grey 3| ss| 3 o
occasional sand seams 218
4 SS 1 o
217.2
3.0 Silty CLAY, trace to some sand, trace
rootlets, gccasmnal organics seams 5 ss 0 217 5
Soft to Firm
Grey
216
occasional sand seams
6 | SS 0 o
215 B4
,‘:
Firm
trace sand, occasional silt seams
788 | 0 214 o
3
¥
Stiff
213
8 | SS 4 o
212
5.8
s
211
9 | Ss 2 o
Continued Next Page 20
+3 3. Numbers refer to 15{’5 .
’ Sensitivity 7o~ (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+850 19R 20F 3 METRIC
WP# LOCATION N 5424 115.8 E 205291.4 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.06 - 2013.02.07 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
@w 2 [RESISTANCE PLOT = LY REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
9| x wlzz=| z I I ! ! ! w w w ou GRAIN SIZE
|8 w 2|25| & |SHEARSTRENGTH kPa P t =
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH <3 b >|138| < |© UNCONFINED + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 407460 80 100 20 40 60 kNm3 [GR SA sI cL
Silty CLAY, trace sand -
Firm
Grey 210
10[8ss| o0 b
209
32
208
1M1[ss| o0 N
5.4
3
207
12| SS 0 0
206
4l6
b
205
13(/ss| 0 I lo 0 1 53 46
34
+
204
14 ss| 0 °
|| | ] 203
a2
+
202
1588 | 0 o
w7
+
201
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 5> (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+850 19R 30F3 METRIC
WP# LOCATION N 5424 115.8 E 205291.4 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.06 - 2013.02.07 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ ol 2 RESISTANCE PLOT = LY REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
2lEl L | Y[ZE 4 \ : : ‘ : wp w we [ 5L | cransize
ELEV DESCRIPTION .ﬂ_- Q| a 212g| 8 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH SCRIPTIO < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
Silty CLAY, trace sand 16 | SS o
Firm
Grey 200
3.9
199
17088 | 0 o
38
198
18| SS | 6 o
197
3.9
196
19 | ss 2 b
4.3
[y
Stiff 195
20| sS 1 )
194
193.5
26.8 Not able to turn vane and switch to
DCPT at 26.8m
193
192
191.1
29.2 END OF BOEHOLE AT 29.2m UPON
REFUSAL ON DCPT.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+876 28R 1 0OF 2 METRIC
WP# LOCATION N 5424 120.5 E 205318.5 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM Geodetic DATE 2013.02.05 - 2013.02.05 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | & [ResisTancEPLOT — e ST | | REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
Sl L B[ZE| 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH g z |z S138 < [o UNcONFINED  + FIELD VANE Y (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2201 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
220 /,
219
218
217
216
215
214
213
212
211
Continued Next Page 20
+3 3. Numbers refer to 15{’5
7 Sensitivity 07 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+876 28R 20F 2 METRIC
WP# LOCATION N 5424 120.5 E 205 318.5 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.05 - 2013.02.05 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT — | Remarks
E %) < PLASTIC 0 T URE LiQuID .
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
9| x wlzz=| z I I ! ! ! w w w ou GRAIN SIZE
|8 w 2|25| & |SHEARSTRENGTH kPa P t =
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH <|5 b >3 3 < | O UNCONFINED + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
210
209
208
207
206
205
204 \~
203 \
202.6
17.6 END OF DCPT AT 17.6m UPON
REFUSAL.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 12+876 CL 10F3 METRIC
WP# LOCATION N 5424 145.0 E 205 305.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.05 - 2013.02.06 CHECKED BY JPL
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES w | § [RESISTANCEPLOT — opeme | NATURAL o = REMARKS
= 6] LIMIT MOISTURE mr| £ &
= n|<E| @ 20 40 60 80 100 CONTENT zZ 9
9| x wlzz=| z I I ! ! ! w w w ou GRAIN SIZE
(8| w | 2|25| © |SHEARSTRENGTHkPa P - s
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH é S ﬁ > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.6 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
84 ORGANICS: (50mm) i
SAND, trace to some silt, trace to 1 SS 4 o
some gravel, trace roots, trace rootlets
220.0 Loose
06 \ Brown 220
Moist
SAND and SILT, trace clay 2 SS 9 0 56 40 4
Loose
Brown
Moist
No recovery
219
3| Sss 8
Very Loose
Grey 4 ss | 2 o
218
occasional wood fibres 5 ss 1
217
216.5
4.1 Silty CLAY, trace sand
Stiff
Grey
216
6 | SS 0 - 0 1 70 29
J(i]
215
occasional sand seams
7 SS 2 o
214
78
o
Firm
213
8 | SS 0 o
53
212 =+
9 | Ss 2 o
21
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 7o~ (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+876 CL 20F3 METRIC
WP# LOCATION N 5424 145.0 E 205 305.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.05 - 2013.02.06 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
E %) < PLASTIC 0 T URE LiQuID .
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
9| x wlzz=| z I I ! ! ! w w w ou GRAIN SIZE
o |y w 3les O |SHEAR STRENGTH kPa P 40—.L =
ELEV DESCRIPTION (2l ¢ | 2[z2] E DISTRIBUTION
DEPTH é S ﬁ > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY, trace sand Jsr_;;
Firm
Grey
210
10 | SS 0 °
6.6
209 =
11| SS 0 q
208
49
4*
207
12| ss 0 o
206 i_.‘,
13| SS 0 o
205
3.2
204
occasional sand seams
14 | sS 0 o
203 3_2
trace sand
15| SS 0 o
202
4.3
+
Stiff
201
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 7o~ (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+876 CL 30F3 METRIC
WP# LOCATION N 5424 145.0 E 205 305.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.05 - 2013.02.06 CHECKEDBY _ JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | & [RESSTANCEPLOT — T g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
16 | SS I o 0 0 45 55
200
17| ss | s °
198.8 199
21.8 SAND, some gravel, occasional
cobbles
Grey
Moist
198
197 \\
195.8 19
248 END OF BOREHOLE AT 24.8m
UPON REFUSAL.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




Ministry of A
Transgé)rtation . l

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario THURBER
RECORD OF BOREHOLE No 12+899 19L 10F 2 METRIC
WP# LOCATION N 5424 172.8 E 205 315.9 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.12 - 2013.02.12 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — LY REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.9 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
891 ORGANICS: (100mm) ]
SILT, some sand, some clay, trace 1 SS 16 o
gravel, trace roots, trace organics
2203| ey stiff
06 Brown
(FROZEN)
. 220
SAND, some silt to silty, occasional S SS 7 o
organics, trace rootlets ’
Loose
Brown
Moist
3 SS 6 o} 0 71 29
219 (SI+CL)
218.6
23 SILT, trace to some sand, occasional
sand seam, occasional wood fibres 4 ss 2 °
Very Loose
Grey
Wet 218
5 | SS 0 o
217
6 | SS 2 o
216
23
+
214.8 215
6.1 Silty CLAY, trace sand seams
Firm
7 o
Grey ss 0
214
1113
+
8 | SS 0 213 o] 0 0 80 20
11)0
+
212
9 | SS 3 g
trace sand
214
Continued Next Page 20
£33 %38, Numbers refer to 15{’5

Sensitivity 10 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+899 19L 20F 2 METRIC
WP# LOCATION N 5424 172.8 E 205 315.9 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.12 - 2013.02.12 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  |RESISTANCE PLOT _— | rewarcs
E %) < PLASTIC 0 T URE LiQuID .
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
9| x wlzz=| z I I ! ! ! w w w ou GRAIN SIZE
|8 w 2|25| & |SHEARSTRENGTH kPa P t =
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH <|5 b >1338| < |© UNCONFINED + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY, trace sand, trace sand i_4
seams T
Firm
Grey
Q
10| ss | 3 210
92
+
209
1M|ss| o o
208
6.2
+
Soft
122188 | 0 207 o
49
206.0 Firm
14.9
END OF BOREHOLE AT 14.9m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+900 19R 10F 2 METRIC
WP# LOCATION N 5424 140.4 E 205 335.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.05 - 2013.02.05 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ” é RESISTANCE PLOT& PLASTIC ag;lﬁ,;; vauo [ ':_: REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.2 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00 ORGANICS, occasional wood fibres g E 40
s | | 2
2197] ¢ ) —
05/ SAND and SILT, trace rootlets, y ©
occasional oxide staining, trace silt
seams
Loose 2 | 88 3 °©
Brown
Moist 219
218.7
15 Silty CLAY, trace organics, trace
rootlet.s, occ_asmnal oxide staining, 3 ss 4 I | 0 0 41 59
occasional silt seam
Firm to Soft
Grey 218
4 SS 2 o
occasional sand seam
273, _ _ _ _ o ___
29 Silty CLAY
Soft
217
Grey 5| ss| o o
4.0
+
216
6 | SS 0 o
215
6.4
s
Firm
214
7| SS 0
6.
b
213
8 | SS 0 o]
212
4.8
fra
21
9 | Ss 0 p
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 7o~ (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+900 19R 20F2 METRIC
WP# LOCATION N 5424 140.4 E 205 335.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.05 - 2013.02.05 CHECKEDBY _ JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | & [RESSTANCEPLOT — T g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 g0 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY
Stiff 210
Grey
10| ss | 2 o
209
54
Firm
207.8 208
124 SAND, some gravel 11| 8S | 20 °
Compact
207.3 Grey
12.9 Moist
END OF BOREHOLE AT 12.9m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




Ministry of
v Transportation

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

THURBER
RECORD OF BOREHOLE No 12+926 28R 10F 2 METRIC
WP# LOCATION N 5424 144.7 E 205 362.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.04 - 2013.02.04 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT NATURAL - REMARKS
) < & LiQuID £
= 2 O MOISTURE LIMIT I: &
5 o |<8 » CONTENT zQ
9| e ==l z w wi 3§ GRAIN SIZE
ELEV lm| & 2[(258| @ [SHEARSTRENGTHkPa R DISTRIBUTION
DEPTH DESCRIPTION ':( % i § =) % ':: o o
= [ z[20] @ |e auickTrAXAL WATER CONTENT (%) | ¥ (%)
» = o o 3
219.8 40 60 kN/m3 [GR SA sI CL
0.0 ICE: (200mm)
0.2 ORGANICS: (FROZEN) 1] 8s | 27 *
219.3 Dark Brown
05 SILT, some sand, some clay, trace
rootlets 219
Brown
2 SS 1 o
218.5
12| pEAT o
Dark Brown NN
2181 |y
17 Silty CLAY, some sand, trace peat 3 ss 0 218
Soft
Brown
Grey
4 | 8S 0 o
217
267, _
3.0 Silty CLAY
Soft
o]
Grey 5 | SS 0
216
6|ss| o 215
214
7| SS 0 o
213
212
8 | SS 0 —|o 0 0 51 49
Firm
21
9 | SS 0 o
210
Continued Next Page
+3 3. Numbers refer to
"7 Sensitivity (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 12+926 28R 20F2 METRIC
WP# LOCATION N 5424 144.7 E 205 362.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP

Sensitivity 10 (%) STRAIN AT FAILURE

DATUM _Geodetic DATE 2013.02.04 - 2013.02.04 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT — e ML | REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY T
Firm
Grey
209
1] TW - 0 0 30 70
OED:
€,=1.220
C,=0.280
3 C=0.020
G,=2.700
208
10| ss | o o
207
54
206.2
136 SAND and GRAVEL, some silt to A
silty, trace clay 6. 206
Compact Lo
Gre ‘o - | 11| SS 14 o 44 31 25
>y o (SI+CL)
Moist 'S
I
5.
Lo
P
-
o 205
204.7 ;°
15.1 END OF BOREHOLE AT 15.1m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
n 3’ % 3. Numbers refer to 15{2g5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+926 29L 10F 2 METRIC
WP# LOCATION N 5424 194.6 E 205 334.7 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.12 - 2013.02.12 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — LY REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV o ] i 3123 O |SHEAR STRENGTH kPa
DESCRIPTION E|2| & 21z2]| £ —— DISTRIBUTION
DEPTH é S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
=1z Z[Z©| @ |e QUOKTRIAXIAL x LABVANE | WATER CONTENT (%)
2204 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
89 ORGANICS: (50mm) T
SAND , trace gravel, trace roots, 1 SS 22 o
trace rootlets 220
Compact
Brown
219.6 ..
09 (FROZEN) —
SAND, some silt, trace roots 2 SS 1" s}
Compact
Brown to Grey
Moist to Wet 219
2186 3| Sss 5 o
1.8 SILT, trace to some sand, trace clay
Loose
Grey
Wet
218
4 SS 1 o 0 19 74 7
5| SS 0 o]
217
216.3
4.1 Silty CLAY, trace sand
Soft to Firm
Grey 216
6 | SS 0 o
215
occasional sand seam
7| Ss 0 o
214
52
¥
Soft
213
8 | SS 0 o 0 8 67 25
212
T Field vane reading
>80kPa
occasional silt seam
9 | Ss 0 211 o
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 7o~ (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+926 29L 20F 2 METRIC
WP# LOCATION N 5424 194.6 E 205 334.7 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.12 - 2013.02.12 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH SCRIPTIO < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
Silty CLAY, trace sand E'O
Firm
Grey
210
10[8ss| o0 q
209
6.5
+
1M|ss| o 208 o
6.9
+
207
12| SS 0 ©
206
88
205.5
14.9 END OF BOREHOLE AT 14.9m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
20
3 3. Numbers refer to
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+926 CL 10F 2 METRIC
WP# LOCATION N 5424 169.2 E 205 348.7 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.03 - 2013.02.03 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
@ o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.6 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
220
219
218
217
216
215
214
213
212
211
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+926 CL 20F 2 METRIC
WP# LOCATION N 5424 169.2 E 205 348.7 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.03 - 2013.02.03 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT — | Remarks
E %) < PLASTIC 0 T URE LiQuID .
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
9| x wlzz=| z I I ! ! ! w w w ou GRAIN SIZE
|8 w 2|25| & |SHEARSTRENGTH kPa P t =
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH <3 b >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
210
209
208
207
206
205.1
15.6 END OF DCPT AT 15.6m UPON
REFUSAL.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+950 19L 10F 2 METRIC
WP# LOCATION N 5424 197.8 E 205 361.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.11 - 2013.02.11 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
@ o | 3 [RESISTANCEPLOT — LY REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
Sl L B[ZE| 2 \ : : : : wp w w | 5Z | cransizE
ELEV .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.5 L 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
g? ORGANICS: (100mm) — -
SAND, some gravel, mixed with 1 SS 30 le}
organics, trace roots, trace rootlets 220
219.9 Brown to Dark Brown
06 (FROZEN)
SAND, some silt to silty, trace rootlets
Loose 2 SS 6 o 0 63 37
Brown (SI+CL)
Moist i
) Z% 219
218.6 =
3| Sss 1
18 SILT, trace sand g No recovery
Very Loose IS i
Grey =
Wet )D B
=
4 | 8S 1 0 Dy 218 o
i
trace clay %
5| SS 2 e i Ho
o 217
i
i
216.2 i
4.3 Silty CLAY, trace to some sand g
Soft to Firm S| | 216
Grey = =
6| ss| o = o
i
s Q
= 215
3D il T Field vane reading
b 1 >80kPa
occasional sand seams %
7 SS 1 > o
g 214
=
)D n
% 13.0
)O +
Firm A
g 213
')D I
occasional silt seams A
8| ss| 0 g —p
')D I
212
12.0
+
9| ss| 2 211 il
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 7o~ (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+950 19L 20F2 METRIC
WP# LOCATION N 5424 197.8 E 205 361.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.11 - 2013.02.11 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — e ML | REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV oo | H 2 128| © |SHEAR STRENGTH kPa
DESGRIPTION il =S 2lzg| & —— DISTRIBUTION
DEPTH § S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
Silty CLAY, trace to some sand 1_1
Stiff
Grey
210
10 | SS 1 o
209
8.7
+
1] ss | 2 208 °
5.4
+
207
206.7 X
13.7 SAND, trace gravel, occasional 12| ss | 100 |
206.4 bedrock fragments
14.0 Grey 150
Wet
END OF BOREHOLE AT 14.0m
UPON REFUSAL ON BEDROCK.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Feb.14/13 1.4 2191
May22/13 0.0 220.5
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




Ministry of A
Transgé)rtation . l

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario THURBER
RECORD OF BOREHOLE No 12+950 19R 10F 2 METRIC
WP# LOCATION N 5424 164.6 E 205 379.6 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.04 - 2013.02.04 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
219.8 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0  oRrGANICS —
Dark Brown — ] 10
—— 1 27
(FROZEN) — S8
219.2 —
0.6 Silty CLAY, trace rootlets, trace sand
Brown 219
Firm to Soft 2 ss 3 0 1 48 51
3] ss| 2 218
2175
23 Silty CLAY
Soft
4 a
Grey ss 0
217
5| ss| 0 o
216 57
+
6|ss| o 215 B
58
>
Firm
214
71ss| o o
213
4.7
4
212
8| ss| o g
6.2
211
9| ss| o o
210
Continued Next Page 20
+3’><3: Numbers refer to 15{’5

Sensitivity 10 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+950 19R 20F 2 METRIC
WP# LOCATION N 5424 164.6 E 205 379.6 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.04 - 2013.02.04 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY 1
Firm
Grey
209
10|/ss| o o
49
+
208
11| SS 0 e 0 1 52 47
206.9 207
129 SAND and GRAVEL, trace silt A
Compact to Very Dense .
Grey RS
Wet :0. ;}
<&
N
Lo
" 206
pe
-
o
O
Lo . 0o
ol 12| ss | 100/
205.1 o 100
14.7 END OF BOREHOLE AT 14.7m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
20
3 3. Numbers refer to
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 12+976 1R 1 0OF 2 METRIC
WP# LOCATION N 5424 192.3 E 205 392.6 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.03 - 2013.02.03 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | & [ResisTancEPLOT — e ST | | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.5 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00| ORGANICS: (100mm) —
0.2 SILT, some sand, trace clay, trace 1] 88 7 o
roots, trace rootlets
2197 Dark Brown 220
d (FROZEN)
0.8
Silty CLAY, trace to some sand, trace
rootlets 2 | S8 6 °
Firm
Brown
219
3 SS 4 ¢}
4| ss| 2 218 | 0 0 41 59
217.6
29 Silty CLAY
Firm
Grey 5| ss | 1
217
54
+
Firm
216
6 SS 0 o
3.0
215
7 SS 0 o
214
42
Ird
Stiff
213
8 SS 1 o
55
] 212 +
Firm
9 SS 2 o
21
Continued Next Page 20
+3 3. Numbers refer to 15{’5
7 Sensitvity 0 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 12+976 1R 20F 2 METRIC
WP# LOCATION N 5424 192.3 E 205 392.6 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.03 - 2013.02.03 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40.;{, 60 80 100 20 40 60 kNm3 [GR SA sI cL
Silty CLAY
Firm
Grey
210
209.5 10| ss | 100/
11.0 Sandy SILT, trace clay, trace gravel : 100
Dense to Very Dense NN
Grey E
Wet 1NN 209
208.3 IEl
12.2 Sandy GRAVEL, some silt to silty R
Compact S. 111 ss 14 208 o 41 30 29
Grey o (SI+CL)
Moist < N
%
o
.S
207.3 o
13.2 END OF BOREHOLE AT 13.2m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
20
3 3. Numbers refer to
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+976 28R 10F 2 METRIC
WP# LOCATION N 5424 168.9 E 205 406.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.03 - 2013.02.03 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
@ o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH < z| = >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
219.8 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
219
218
217
216
215
214
213
212
211
210
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 5> (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario

Ministry of
v Transportation

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 12+976 28R 20F 2 METRIC
WP# LOCATION N 5424 168.9 E 205 406.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.03 - 2013.02.03 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT — | Remarks
E %) < PLASTIC 0 T URE LiQuID .
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH < z| = >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
209
208
207.1
127 END OF DCPT AT 12.7m UPON
REFUSAL.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 12+976 29L 1 0OF 2 METRIC
WP# LOCATION N 5424 218.8 E 205378.4 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM Geodetic DATE 2013.02.11 - 2013.02.11 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ” é RESISTANCE PLOT& PLASTIC MNQ‘TS%/;LE vauo [ ':_: REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV ila| @ 2 |2&| 2 |SHEARSTRENGTH kPa
DESCRIPTION Flel g z(z2g| & —— DISTRIBUTION
DEPTH é S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.3 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface /
220
219
218
217
216
215
214
213
212
21
Continued Next Page 20
+3 3. Numbers refer to 15{’5
7 Sensitivity 07 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario

Ministry of
v Transportation

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 12+976 29L 20F 2 METRIC
WP# LOCATION N 5424 218.8 E 205 378.4 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.11 - 2013.02.11 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  |RESISTANCE PLOT _— | rewarcs
E %) < PLASTIC 0 T URE LiQuID .
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
9l wlzz=| z ‘ ‘ ‘ ‘ I w w w | 3E | GRrRAINSIZE
|8 w 2|25| & |SHEARSTRENGTH kPa P t =
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH <3 b >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
210
209
208
207 \\
\\
206.5
13.8 END OF DCPT AT 15.6m UPON
REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 13+000 19L 1 0OF 2 METRIC
WP# LOCATION N 5424 221.7 E 205 404.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.11 - 2013.02.11 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.3 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
g ? ORGANICS: (100mm) =
Sandy SILT, some gravel, trace 1 SS 48 220 0|
organics
219.7 Dense
06 Brown
(FROZEN)
Silty CLAY, trace sand, trace rootlets 2 | SS 5 I | 0 3 42 55
Firm to Soft
Brown 219
3 SS 4 o
Grey 218
4 SS 2 o
occasional silt seams
5 SS 2 217 0 0 55 45
occasional oxide staining
4.4
1
Firm
216
6 SS 0 o
215
6.8
+
7] 8ss| 2 214 o
5.4
¥
Stiff
213
8 SS 2 o
212
6.4
b
211
210.7 9 SS 9 o
9.6 SAND, trace silt
Loose
Grey
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




Ministry of A
Transgé)rtation . l

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario THURBER
RECORD OF BOREHOLE No 13+000 19L 20F 2 METRIC
WP# LOCATION N 5424 221.7 E 205 404.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.11 - 2013.02.11 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH < z| = >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Wet
200.9 - 210
10.4 END OF BOREHOLE AT 10.4m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 13+000 19R 1 0OF 2 METRIC
WP# LOCATION N 5424 188.4 E 205422.7 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.03 - 2013.02.03 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
219.9 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ORGANICS: (125mm)
01 (FROZEN) 11 ss | 10 o
Sandy SILT, trace roots, trace
219.3 f
organics
0.6 Compact
sﬂm.wt” 219
ois 2|ss| 5 o
Silty CLAY, trace to some sand, trace
roots
Firm
Brown
3 SS 3 o
218
oxide staining
4 SS 2 o
Grey 217
5 SS 0 s}
216 55
Firm
1
6 SS 0 215 I °© 0 1 45 54
6.1
3
Stiff
214
7 SS 2 o
592
213 52
8 | SS 0 212 e
48
B
211.0
8.8 SAND, trace gravel, trace silt, 211
occasional cobbles
Very Dense 9 ss 50/ o
Grey
.100
210.3 Wet
9.6 END OF BOREHOLE AT 9.6m UPON
AUGER REFUSAL ON PROBABE
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+000 19R 20F 2 METRIC
WP# LOCATION N 5424 188.4 E 205 422.7 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.03 - 2013.02.03 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
9l wlzz=| z ‘ ‘ ‘ ‘ I w w w | 3E | GRrRAINSIZE
|8 w 2|25| & |SHEARSTRENGTH kPa P t =
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH <3 b >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario

Ministry of
v Transportation

Sensitivity 10 (%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 13+026 05R 10F 2 METRIC
WP# LOCATION N 5424 213.2 E 205 438.6 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.02 - 2013.02.02 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
@ o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
219.9 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
219
218
217
216
215
214
213
212
211
210.0
99
Continued Next Page 20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
v Transportation

Ontario

Sensitivity 10 (%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 13+026 05R 20F 2 METRIC
WP# LOCATION N 5424 213.2 E 205 438.6 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.02 - 2013.02.02 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
i ol = RESISTANCE PLOT & PLasTIc  NATURAL LiQuiD E REMARKS
= 8} LmIT MOISTURE wr| E 5 &
= n|<E| @ 20 40 60 80 100 CONTENT zZ 9
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH < z| = >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
END OF DCPT AT 9.9m UPON
REFUSAL.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+026 28R 10F 1 METRIC
WP# N 5424 193.1 E 205 449.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic 2013.02.02 - 2013.02.02 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — rone NI | REMARKS
5 nl|<3] & 20 40 60 80 LMT - contenr  WMT S O &
Sl L B[ZE| 2 \ : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH SCRIPTIO g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
219.9 w 20 40 60 80 20 40 60 kNm3 [GR SA sI cL
0.0 ORGANICS: (175mm) —
02 Sandy SILT, some clay, trace wood SS 32 [}
fibres, trace roots
Dense
219.2 Brown
0.8 (FROZEN)
Silty CLAY, trace sand, trace roots, SS 4 ¢
varved
Firm
Brown
SS 5 ] 0 1 43 56
occasional sand seam
SS 2 q
occasional oxide staining, occasional
silt seam
Grey
SS 0 o
94
e
SS 0 o 0 0 46 54
55
+
SS 1 o
6.1
pa
SS 1 o
712
it
Stiff
210.9
9.0 END OF BOREHOLE AT 9.0m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
Numbers refer to 15{2g5
Sensitivity 7o~ (%) STRAIN AT FAILURE




Ministry of A
Transgé)rtation . l

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario THURBER
RECORD OF BOREHOLE No 13+026 29L 10F 2 METRIC
WP# LOCATION N 5424 252.3 E 205 445.1 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.09 - 2013.02.09 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — rone NI | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.2 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Sandy SILT, some clay, trace to
i 220
some gravel, occasional cobbles 1 ss 38 o 16 27 38 19
Dense
Brown
219.4 (FROZEN)
0.8 Silty CLAY, trace sand seams,
ogcastlonal wood fibres 2 ss 5 °
Firm to Soft
219
Brown
trace rootlets
3| Sss 5 o
218
4 | SS 0 o
Mottled Brown/Grey
occasional sand seams
Soft
Grey 217
5| SS 0 o
9.0
ia
216
6 | SS 0 o
215
12.0
+
Firm
214
7| Ss 0 k 0 0 53 47
54
213 +
8 | SS 2 o)
212
6.1
pa
Stiff
21
9 | Ss 1 o
Continued Next Page 20
£33 %38, Numbers refer to 15{’5

Sensitivity 10 (%) STRAIN AT FAILURE



Ministry of A
Transgé)rtation . l

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

THURBER
RECORD OF BOREHOLE No 13+026 29L 20F 2 METRIC
WP# LOCATION N 5424 252.3 E 205 445.1 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.09 - 2013.02.09 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY, occasional sand seams 56
Firm 210 !
Grey
10| sS | 2 b
209
9.0
+
Siff
208.0 208
12.2 Silty SAND, gravelly -l
Compact to Very Dense 111 ss 23 o 22 42 36
Grey - (SI+CL)
Moist
207
[ 12| ss | 100/ o
206.1 : L
050
14.1 END OF BOREHOLE AT 14.1m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5

Sensitivity 10 (%) STRAIN AT FAILURE



Ministry of A
Transp%rtation . l

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario THURBER
RECORD OF BOREHOLE No 13+049 18R 10F 2 METRIC
WP# LOCATION N 5424 212.8 E 205 464.7 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.01 - 2013.02.01 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT NATURAL - REMARKS
o) P4 & PLASTIC o oRe vauo |t
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV .0_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
219.7 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00 ORGANICS, trace clay g E
Dark Brown —
— 1 1 1 o
(FROZEN) — S8 8
219.1 —
0.6 Silty CLAY, trace sand 219
Firm
Brown
2 SS 5 o
218
3 SS 6 o
4 SS 3 £ 0 0 60 40
217
Grey
5 SS 0 s}
216
8.2
+
occasional sand pockets 215
6 SS 0
53
s
214
7 SS 0 o
213
57
i
Stiff
212
some sand, trace gravel 8 | ss 3 o
211.0
8.7|  SAND and GRAVEL, some silt to 2 on
silty, occasional cobbles o
Compact Lo
o -
Grey S o 41 34 25
Wet o (SI+CL)
- o 9 SS 1"
.S
Lo
o - 210
209.8 <

Continued Next Page 20
+3 3. Numbers refer to 15{’5
' " Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 13+049 18R 20F 2 METRIC
WP# LOCATION N 5424 212.8 E 205 464.7 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.01 - 2013.02.01 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT — | Remarks
w %) < PLASTIC LiQuID
= 8} LmIT MOISTURE wr| E 5 &
= n|<E| @ 20 40 60 80 100 CONTENT zZ 9
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH < z| = >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
9.9 END OF BOREHOLE AT 9.9m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Feb.14/13 35 216.2
May22/13 0.3 219.4
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+050 19L 10F 2 METRIC
WP# LOCATION N 5424 245.9 E 205 448.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.09 - 2013.02.09 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — rone NI | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.2 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00 SILT, some sand, some clay, some [ : : A ]
. L] 220
gravel, trace sand se_am, occasional 4 ss 62 5
cobbles, trace organics T
Very Dense el
219.5 Brown t ]
0.7 (FROZEN)
SiItyQLAY, t_race sand, trace gravel, 2 ss 3 I ol 1 2 37 60
occasional silt seam, varved 219
Firm
Brown
3| Sss 5
218
4 | SS 0 o
Brown/Grey
occasional silt seam
Soft
Grey 217
5| SS 0 o]
6.0
hd
216
6 | SS 0 o
215
8.0
4,
occasional sand seams 214
7| Ss 0 o
E.
Firm 213
8 | SS 0 o
212
6.1
s
211
9 | Ss 0
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 7o~ (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+050 19L 20F 2 METRIC
WP# LOCATION N 5424 245.9 E 205 448.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.09 - 2013.02.09 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY, trace sand 1y
Firm 210 !
Grey
10| ss | o o
209
55
+
208
11| ss | o I 0 2 46 52
207.1
13.0 END OF BOREHOLE AT 13.0m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




Ministry of A
Transgé)rtation . l

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario THURBER
RECORD OF BOREHOLE No 13+076 06R 10F 1 METRIC
WP# LOCATION N 5424 236.4 E 205 482.5 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.02 - 2013.02.02 CHECKED BY JPL
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES 2 = RESISTANCE pLoT& e NATURAL Lo - REMARKS
E2 (&) e MOISTURE ar| EZ 3
5 n|<E| @ 20 40 60 80 100 o CONTENT zZ 9
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV o ] i 3123 O |SHEAR STRENGTH kPa
DESCRIPTION =l = = |2 = O DISTRIBUTION
DEPTH 2|3 b >33 < [ O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.0 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00]  ORGANICS: (200mm) — 220
02| \(FROZEN) 1 11ss | o o
SILT, some sand, trace clay, trace
gravel, trace roots, trace rootlets
219.3 Brown
0.8 Moist
Silty CLAY, trace to some sand, 2 | SS 3 219 o
varved
Firm to Soft
Brown to Grey
3| Sss 2
218
4 SS 1 o
Brown
. . . 217
trace silt pockets, occasional oxide
staining °
Soft 5| SS 0
Grey
6.0
+
216
6 | SS 0 p
215
6.0
s
Firm
214
7| Ss 0 | b 0 0 36 64
213
8 | SS 2 o
212
211.5
8.5 END OF BOREHOLE AT 8.5m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
20
£33 %38, Numbers refer to 15{’5

Sensitivity 10 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+076 27R 10F1 METRIC
WP# LOCATION N 5424 217.9 E 205 492.7 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.01 - 2013.02.01 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
219.3 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
219
218
217
216
215
214
213
L\
\
211.8 212
75 END OF DCPT AT 7.5m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
n 3’ % 3. Numbers refer to 15{2g5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 13+077 28L 10F 2 METRIC
WP# LOCATION N 5424 266.6 E 205 466.9 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.09 - 2013.02.09 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
@ o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
219.7 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00 Start DCPT from surface \
/>
219 ,/
218
217
216
215
214
213
212
211
210
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+077 28L 20F 2 METRIC
WP# LOCATION N 5424 266.6 E 205 466.9 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.09 - 2013.02.09 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
209
208
207
206
205
204.5
15.2 END OF DCPT AT 15.2m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 13+100 19L 1 0OF 2 METRIC
WP# LOCATION N 5424 270.1 E 205 491.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM Geodetic DATE 2013.02.09 - 2013.02.09 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | & [ResisTancEPLOT — e ST | | REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV ila| @ 2 |2&| 2 |SHEARSTRENGTH kPa
DESCRIPTION Flel g z(z2g| & ——— DISTRIBUTION
DEPTH § S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
219.9 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface /
219
218
217
216
215
214
213
212
21
210
Continued Next Page 20
+3 3. Numbers refer to 15{’5
7 Sensitivity 07 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario

Ministry of
v Transportation

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 13+100 19L 20F 2 METRIC
WP# LOCATION N 5424 270.1 E 205 491.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.09 - 2013.02.09 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  |RESISTANCE PLOT _— | rewarcs
E %) < PLASTIC 0 T URE LiQuID .
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
9| x wlzz=| z I I ! ! ! w w w ou GRAIN SIZE
|8 w 2|25| & |SHEARSTRENGTH kPa P t =
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH 5|3 b 13 3 < | O UNCONFINED + FIELD VANE y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
209
208
206.9 207
13.0 END OF DCPT AT 13.0m UPON
REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+100 4.9R 10F 2 METRIC
WP# LOCATION N 5424 248.9 E 205 503.0 ORIGINATED BY
HWY BOREHOLE TYPE COMPILED BY
DATUM Geodetic DATE 2013.02.01 - 2013.02.01 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 2 :L:J RESISTANCE pLoT& e NATURAL Lo - REMARKS
E2 (8] MOISTURE - I
5 n|<3| & 20 40 60 80 100 LMT - Gonrenr  MMT S O &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV o ] i 3123 O |SHEAR STRENGTH kPa
DESCRIPTION E|2| & 21z2]| £ —— DISTRIBUTION
DEPTH é S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.2 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 . — ]
ORGANICS: (100
210.9 (100mm} 220
0.3 SILT, some sand, trace roots, trace 1 SS 16
rootlets
Brown
(FROZEN)
Silty CLAY, trace to some sand, trace
rootlets, trace organics 2 SS 5 o
Firm to soft 219
Brown
3| Sss 1 )
Brown/Grey
218
trace sand, occasional sand seam
Soft 4 | SS 0 5
Grey
217
5| SS 0 o 0 0 59 41
55
by
216
6 | SS 0 o
215
29
+
214
7 SS 1 o
7.0
Firm 213
8 | SS 1 o
212
4.7
fra
211 5
9 | Ss 2
210.2
Continued Next Page 20
+3 3. Numbers refer to 15{’5 .
’ Sensitivity 7o~ (%) STRAIN AT FAILURE
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Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+100 4.9R 20F 2 METRIC
WP# LOCATION N 5424 248.9 E 205 503.0 ORIGINATED BY
HWY BOREHOLE TYPE COMPILED BY
DATUM _Geodetic DATE 2013.02.01 - 2013.02.01 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
Sl L B[ZE| 2 \ : : : : wp w w | 5Z | cransizE
ELEV |8 w| 2|25| & [SHEARSTRENGTHKPa
DESGRIPTION il =S 2lzg| & —o DISTRIBUTION
DEPTH |3~ >1338| < |© UNCONFINED + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page - u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
10.0 Possible SAND and GRAVEL (augers |
grinding) s 210
Lo
209.5 P
10.6 END OF BOREHOLE AT 10.6m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION FIGURE E

GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 2/21/14

SAND to SAND & GRAVEL

200 100 6050 40 30 16 108 4 3 3/8M/2" 3/4" 1" 112" 3"41/4"6"
! ! ! ) . ! ! [

ErTT

:: ’ /1
) / 74
el <

\

. e
/Jlﬂ'

=z
<
T
-
&
i AL
= ?F/
Z
] KT
g ~
a X
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+899 19L 1.83 219.09
X 12+926 28R 14.02 205.77
A 12+950 19L 1.07 219.40
* 12+976 1R 12.50 208.00
® 13+026 29L 12.50 207.66
Lo 13+049 18R 9.24 210.42
|
Date  February 2014 . . Prep'd AN .
WP# THURBER Chkd. | MEF. ...
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GRAIN SIZE DISTRIBUTION

FIGURE E2

PERCENT FINER THAN

SILT, Some SAND to SANDY

U.S.S. Sieve size, meshes/inch Size of openings, inches
200 190 6050 40 30 1‘6 102? 4 Z‘i 3/§"1/?“ 3/‘4"-1‘1 11‘/2" 3"41‘/4“6‘"
100 f!." /‘
90 V F 4
k| /*//
80 p pre
q
70 X ]
60
g
50 A
40
A /
30 /
/
20
/ P J H:E
10 - e X
F/ //H W/F
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+826 28R 2.59 217.72
P4 12+876 CL 1.07 219.58
A 12+926 29L 2.59 217.84
* 13+026 29L 0.30 219.85
|
.February 2014 . . Prep'd AN .
THURBER Chkd. MEF




GRAIN SIZE DISTRIBUTION FIGURE E3

GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 2/21/14

SILTY CLAY
U.S.S. Sieve size, meshes/inch Size of openings, inches
100 6050 40 30 16 108 4 3 3/8"/2" 34" 1" 11/2" 3"41/4" 6"
100 il —
90
80
70
=z
<
r:E 60
o
w
z 50
: )/
Z
IEIJJ 40
4 /
30
20 U/
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE |MEDIUM| COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+750 19R 0.30 220.64
P4 12+776 CL 3.35 218.15
A 12+826 28R 6.40 213.91
* 12+850 19R 15.54 204.73
® 12+876 CL 4.88 215.77
Lo 12+876 CL 20.12 200.53
|
Date  February 2014 . . Prep'd AN .
WP# THURBER Chkd. | MEF. ...
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GRAIN SIZE DISTRIBUTION

FIGURE E4

SILTY CLAY

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

Size of openings, inches

200 100 6050 40 30 1‘6 106? 4 Z‘i 3/?"1/?“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 e
L —kT
o |
90 %
80 /mi /
70 /1
- ¢
£ /
|:E 60 / )
z / f /
z 5 $ /
: e
w # (o
O 40 7
i )4 /
3 /
30 ?(
20 ”/
10
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+899 19L 7.92 212.99
X 12+900 19R 1.83 218.36
A 12+926 28R 7.92 211.87
* 12+926 28R 10.97 208.82
® 12+926 29L 7.92 212.51
Lo 12+950 19R 1.07 218.69
|
Date  February 2014 . . Prep'd AN .
WP# THURBER Chkd. | MEF. ...




GRAIN SIZE DISTRIBUTION FIGURE ES

GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 2/21/14

SILTY CLAY
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 100 6050 40 30 16 108 4 3 3/8"/2" 34" 1" 11/2" 3"41/4" 6"
100 B gmn JmEn m ‘ —
90
80
70
Z f s
<
r:E 60
x /
w
Z
o 50
[
Z
IEIJJ 40 %
: 7
o
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE |MEDIUM| COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+950 19R 12.50 207.26
P4 12+976 1R 2.59 217.90
A 13+000 19L 1.07 219.24
* 13+000 19L 3.35 216.96
® 13+000 19R 4.88 215.01
Lo 13+026 28R 1.83 218.08
|
Date  February 2014 . . Prep'd AN .
WP# THURBER Chkd. | MEF. ...




GRAIN SIZE DISTRIBUTION FIGURE E6

GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 2/21/14

SILTY CLAY
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 100 6050 40 30 16 108 4 3 3/8"M/2" 34" 1" 11/2" 3"41/4" 6"
100 ; ! g:#g,_ e il ————— —
9 /
80
70 %
=z
: /i
= 60
i 4
Z
o 50
- i
Z
‘fIJJ 40 /
74
i u//
30 A
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE |MEDIUM| COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+026 28R 4.88 215.04
P4 13+026 29L 6.40 213.76
A 13+049 18R 2.59 217.08
* 13+050 19L 1.07 219.09
® 13+050 19L 12.50 207.66
Lo 13+076 06R 6.40 213.63
|
Date  February 2014 . . Prep'd AN .
WP# THURBER Chkd. | MEF. ...
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GRAIN SIZE DISTRIBUTION

FIGURE E7

PERCENT FINER THAN

SILTY CLAY

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

200 100 6050 40 30 16
! ! !

108
! !

Size of openings, inches

4 3 3/8M/72" 34" 1" 11/2"
L - Ll L

3"41/4"6"
[

100 #/"
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60
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40
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0.0001 0.001 0.01 0.1 1

GRAIN SIZE, mm

10

100

SILT and CLAY FINE | MEDIUM | COARSE

FINE

COARSE COBBLE

FINE GRAINED SAND

GRAVEL SIZE

LEGEND

SYMBOL
®

BOREHOLE
13+100 4.9R

DEPTH (m)
3.35

ELEV. (m)
216.80

THURBER




THURBALT 1237.GPJ 2/21/14

ATTERBERG LIMITS TEST RESULTS

FIGURE E8

PLASTICITY INDEX

SILT, Some SAND to SANDY

60
CH
50
40 //
Cl Q@
\v‘.\>
30 v
cL
20 //
A /
10 A
cL |y
CL-ML v MI-Ol MH-OH
ML %L
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+826 28R 2.59 217.72
X 12+950 19L 3.35 21711
A 13+026 29L 0.30 219.85
A
_February 2014 . . Prep'd AN ...
........................... THURBER Chkd. MEF .
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ATTERBERG LIMITS TEST RESULTS

FIGURE E9

Date

WP#

PLASTICITY INDEX

SILTY CLAY
60
CH
50
40 //
Cl Q@
\Q.\)
30 v
CL o
20 A @ /
b /
Xe /
10 A
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 12+750 19R 0.30 220.64
X 12+776 CL 3.35 218.15
A 12+850 19R 15.54 204.73
* 12+850 19R 24.69 195.59
® 12+876 CL 4.88 215.77
o] 12+876 CL 20.12 200.53
A
_February 2014 . . Prep'd AN ...
THURBER Chkd MEF
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ATTERBERG LIMITS TEST RESULTS

FIGURE E10

Date

WP#

PLASTICITY INDEX

SILTY CLAY
60
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50
40 //
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x| P
30 L/
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20 /
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. } /
10 A
cL ©
CL-ML }/ MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+899 19L 7.92 212.99
X 12+900 19R 1.83 218.36
A 12+926 28R 7.92 211.87
* 12+926 28R 10.97 208.82
® 12+926 29L 7.92 212.51
< 12+950 19L 7.92 212.54
A
_February 2014 . . Prep'd AN ...
THURBER Chkd MEF
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ATTERBERG LIMITS TEST RESULTS

FIGURE E11

Date

WP#

PLASTICITY INDEX

SILTY CLAY
60
CH
50
40 //
Cl Q@
\g.\>
30 X 7
*
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. m @//
10 A
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 12+950 19R 1.07 218.69
X 12+950 19R 12.50 207.26
A 12+976 1R 2.59 217.90
* 13+000 19L 1.07 219.24
® 13+000 19L 3.35 216.96
o] 13+000 19R 4.88 215.01
A
_February 2014 . . Prep'd AN ...
........................... THURBER Chkd. MEF .
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ATTERBERG LIMITS TEST RESULTS

FIGURE E12

Date

WP#

PLASTICITY INDEX

SILTY CLAY
60
CH
50
40 //
Cl Q@
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30 v
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cL o
*
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10 A
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 13+026 28R 1.83 218.08
X 13+026 28R 4.88 215.04
A 13+026 29L 6.40 213.76
* 13+026 29L 10.97 209.18
® 13+049 18R 2.59 217.08
o] 13+050 19L 1.07 219.09
A
_February 2014 . . Prep'd AN ...
........................... THURBER Chkd. MEF .
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ATTERBERG LIMITS TEST RESULTS

FIGURE E13

PLASTICITY INDEX
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MINISTRY OF TRANSPORTATION, ONTARIO

=

METRIC
DIMENSIONS ARE IN METRES

PROP. HWY 11/17 WBL

E3

o“
N J

PROP. HWY 11+/17 EBL

+2+750 19R

&

‘ &}@800\{? #2+85(}/W9R

%y

/ /
7

124776 2/R

121878 28B

124750 CL

PLAN

16 6 32m
L | | | {
SCALE 1:800
SAND
TRACE TO SOME SILT, TRACE TO SOME GRAVEL
124776 21R 12+776 CL 12+800 19R Loose

124750 19R #

12+850 19R

®

124826 CL 124826 28R

) ~ 7
¥ / ¢ 4

12+876 CL
124876 28R

SAND ﬂ ﬁ}
SILTY CLAY SOME GRAVEL W.L 220.4m
! Loose (MAY 22/13)
4 [
224 l / ORGANICS ORGANICS 224
N __ 1 N ] \ N
PEAT T2 || [ LTI YD e N ~ N N N .
ViR W i e :
: | 1777 IR E T :
! U 0 7 0 i i DL 11 0 s
216 R : . 5 i O 4! e
SANDY SILT %0 50 0 4 0 )
TRACE GRAVEL 0 0
Loose SILTY CLAY < o ) . .
TRACE TO SOME SAND, OCC. 4
SILT SEAMS, OCC. SAND SEAMS E‘%‘Q 0 2 2
Soft fo Stiff N 2 ) 0 0
208 4 0 o 0 208
0 0 0
0
SILT 0 0 L
SOME SAND TO SANDY 0 0
Loose 0 0
200 0 ! 2900
0 S5y )
J 6 gLt i N\ sawn
s ) A - SOME GRAVEL, OCC. COBBLES
1
192 \2\ 192

o
I8y
S
=}
S

PROFILE ALONG @ HIGHWAY 11/17 EBL

16 16 32m H 1:800
L | | |

"

8

i
T 1
8 16m

T

O " O

V 1:400

I DRAWING NQT TO BE SCALED |
[ 1700mm ON ORIGINAL DRAWING 1

Vi AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

12+750 CL 78 C 12+826 CL 76 _Cl
‘ M7' ° L\/L | | | I | | | ‘1\2 1
T T v T T T T

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING
EASTBOUND LANES
(STA. 124750 TO 12+880)

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

AN\ MMM GrouP

THURBER ENGINEERING LTD.

LAKE
SUPERIOR

KEYPLAN

‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
124750 19R 221.0 5 424 067.4 205 203.9
124750 CL 221.7 5 424 084.0 205 194.7
124776 27R 220.8 5 424 072.7 205 230.2
124776 CL 221.5 5 424 096.6 205 217.5
12+800 19R 220.6 5 424 091.6 205 247.7
12+826 28R 220.3 5 424 096.3 205 274.8
12+826 CL 220.9 5 424 120.8 205 261.2
124850 19R 220.3 5 424 115.8 205 291.4
12+876 28R 220.1 5 424 120.5 205 318.5
124876 CL 220.6 5 424 145.0 205 305.0

-NOTES-

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

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

+926 CL
| |

 13F9/BR
I 1

1

13+049

e

18R

METRIC

AND/OR MILLIMETRES

DIMENSIONS ARE IN METRES

UNLESS OTHERWISE SHOWN

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING
EASTBOUND LANES
(STA. 124900 TO 13+100)

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

AN\ MMM GrouP

12+900 PROP. HWY 11/17 EBL 12+950 19R 13+000 19R ‘
‘ 134+076 27/R . l
/ 43F926—28R / 124+-8-16—28R \/uf\ov 28R ﬁ 8 [ THURBER ENGINEERING LTD.
16 0 16 32m
L | L | {
L
SCALE 1:800 LAKE
SUPERIOR
n
13+026 28R 219.9 5 424 193.1 205 449.8
13+026 29L 220.2 5 424 243.0 205 422.2 KEYPLAN
13+049 18R 219.7 5 424 212.8 205 464.7
13+050 19L 220.2 5 424 245.9 205 448.0 L E G E N D
13+076 O6R 220.0 5 424 236.4 205 482.5 ‘ Borehole
13+076 27R 219.3 5 424 217.9 205 492.7
13+077 28L 219.7 5 424 266.6 205 466.9 a4 Cone
13+100 19L 219.9 5 424 270.1 205 491.8 N Blows /0.3m (Std Pen Test, 475J/blow)
13+100 4.9R 220.2 5 424 248.9 205 503.0 CONE Blows /0.3m (60° Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
124926 CL, , 124926 28R 124950 19R 134000 19R 134049 18R 134100 4.9R i% Fock Qually Besignation (RaD)
194900 19R & 124976 1R 124976 28R & 134026 28R 13+026 O5R L 3 134076 27R ~ 13+076 O6R L 3 SILTY CLaY pger Teruee
NO ELEVATION NORTHING EASTING
* SILT ﬂ TRACE TO SOME SAND, TRACE ORGANICS,
SOiE SIND 0 Sy SILT 0CC. SILT SEAMS, OCC. SAND SEAMS 12+899 19L 220.9 5 424 172.8 205 3156.9
\ \ SOME SAND TO SANDY, Soft to Stiff 12+900 19R 220.2 5 424 140.4 205 335.8
o \ Loose TRACE_TO-SOME_CLAY. W.L 219.4m 204 12+926 28R 219.8 5 424 144.7 205 362.3
ORGANICS \ (MAY 22/13) 127926 281 2204 5 424 194.6 | 205 334.7
\ PEAT 124926 CL 220.6 5 424 169.2 205 348.7
N N N N N N N N N 12+950 19L 220.5 5 424 197.8 205 361.2
T3 V== ——————— = y— T T ) = = = (9] . 124950 19R 219.8 5 424 164.6 205 379.6
3 7 varupa) ZTE=r7 77 6 I =] 18 el 7 5 . . .
DDD; 7 ﬁl;; === 1B 3 4 % 8 4 %% 7 2 927 3 7 g ] 124976 1R 220.5 5 424 1923 | 205 392.6
% 8 ) 1 % % 3 é 0 124976 28R 219.8 5 424 168.9 205 406.0
21 : 0 5 0 5 216 124976 29L 220.3 5 424 218.8 205 378.4
0 0 . 0 0 0 0 13+000 19L 220.3 5 424 221.7 205 404.3
0 0 0 2 1 0 J 0 1 13+000 19R 219.9 5 424 188.4 205 422.7
0 0 0 1 0 ! L s 994277 Al - 13+026 05R 219.9 5 424 213.2 205 438.6
i £ E 0
0 0 0 2 ﬁ:@ffﬁééb’:g' s TN e G WR i) 2 W -NOTES-
2 0 14 ﬂip&f I]:[ﬁo\\o R AR 0 %0100 MR \ MR 1) The boundaries between soil strata have been
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7y 2«(0 _044_‘“4‘ 0 % L] 4 0 ééo Ny =Ry ?Q%EYCLELLTTRACE e SAND to SAND & GRAVEL Boreholes the boundaries are assumed from
/g ~o ; 14 ovovo ooovooovovooow ov[\v o s TRACE SILT TO SILTY geo\og\co\ evidence.
> 100 50 0 crT T _'A/R Dense to Very Dense Compact to Very Dense 2)This drawing is for subsurface information only.
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CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING

SHEET
WESTBOUND LANES

STA. 124900 TO 13+100
8 = 3 N S 3 S 3 3 3 3 ] D <« (EOREHOLE LOCATIONS AND_SOIL STRATA)
7 7 i 2 7 2 bt b b T b b 7 bt i
o~ o~ o~ o~ o~ o~ ) g} 02} g} e} g} 10} fom— 12}
. - - - - - - - - - - - I N —— 'A\\\ MMM GROUP
[
124976 29L 134+077 78 .l
$ THURBER ENGINEERING LTD.
T2+899 19L T2+950 19L T3+000 19L WO T9L 13+10 )
T PROP.HWY11/17 WBL T . ‘
+926 CL -
Il | | | | | | | ‘ ‘ 4+9 / 1 R | | | | | | | | |
T T T T T T ! I I T T T “ B+O26 A o T T T T
& =0 ‘w 3+076 0BR
\ }
PLAN i
16 0 16 32m
L | 1 | {
L
SCALE 1:800
1]
13+026 28R 219.9 5 424 193.1 205 449.8
13+026 29L 220.2 5 424 243.0 205 422.2 L E G E N D
13+049 18R 219.7 5 424 212.8 205 464.7 ‘ Borehol
13+050 19L 220.2 5 424 2459 205 448.0 erencie
13+076 O6R 220.0 5 424 236.4 205 482.5 $ Cone
134076 27R 219.3 5 424 217.9 205 492.7 N Blows /0.3m (Std Pen Test, 475J/blow)
13+077 28L 219.7 5 424 266.6 205 466.9 .
134100 1oL 219.9 5 424 270.1 | 205 491.8 CONE | Blows /0.3m (60" Cone, 475J/blow)
13+100 49R 220.2 5 424 248.9 205 503.0 PH Pressure, Hydraulic
v Water Level
SILT Head Artesian Water
SOME SAND, SOME CLAY, Piezometer
TRACE ORGANICS 90% Rock Quality Designation (RQD)
13+076 06R 13+077 28L A/R Auger Refusal
12+926 CL 12+926 29L 12+976 1R 124976 29L 134000 19L 13+026 29L 13+050 19L 13+100 4.9R 13+100 19L o ELEVATION NORTHING EASTING
124899 19L 124950 19L ﬁ LT 3 ﬁ
12+899 19L 220.9 5 424 172.8 205 315.9
W.L 220.5m * SAND SOME SAND TO SANDY, 124900 19R 220.2 5 424 140.4 205 335.8
224 ORGANICS (MAY 22/13) TRACE TO_SOME_GRAVEL, TRACE TO SOME CLAY o4 124926 28R 219.8 5 424 1447 | 205 362.3
. | TRACE TO SOME SILT 124926 290 220.4 5 424 194.6 | 205 334.7
\ \ / Loose fo Compact 124926 CL 220.6 5 424 169.2 | 205 348.7
JIOOT6 Fo= —————— N JNU N N N N N N 124950 19L 220.5 5 424 197.8 205 361.2
g —}H oY u-;_/e iy ) 455 T T DI T ] T [ENENERENNARRNRARRN b}l LTI T TTTITTT 1 I Al v 124950 19R 219.8 5 424 164.6 205 379.6
5 { ? » 1 ; g 5 5 5 1 124976 1R 220.5 5 424 192.3 205 392.6
0 0 m H ‘ ) 1 5 8 STy Clay 8 ] 8 12+976 28R 219.8 5 424 168.9 205 _406.0
216 2 71 TH 9 0 5 5 o /TRACE T0 SOME SAND. o 0 216 12+976 29L 220.3 5 424 218.8 205 378.4
o B ] TRACE GRAVEL. 0 13+000 19L 220.3 5 424 2217 | 205 404.3
0 1 0 2 0 g 0 1
0 OCC. SAND SEAMS, 0 13+000 19R 219.9 5 424 188.4 205 422.7
5 0 0 L 2 2 0CC. SILT SEAMS 0 2l | 1 13+026 05R 219.9 5 424 213.2 205 438.6
; 0 2 2 1992 Ao %% ] Soft to Stiff 0 %444’ z a-‘o-é-z,/.é_ﬂgé()‘#é‘ o 22 -NOTES-
1 R S o o < ~ o < —_—
0 1 ﬂﬂIpHd jﬁ[l%ﬂ" PSS MR TR ‘~(4%<~‘</ 2 0 //// L AR 1) The boundaries between soil strata have been
20 0 o 5 4 If“ 14 °.L ARSI srfaddasrdds 0 - < 208 established only at Borehole locations. Between
0 97 _%_,/aﬁ TR SANDY SILT AR N MAERA A Ay =4 R r T Boreholes the boundaries are assumed from
0 LA — 0 50 100 TRACE CLAY, TRACE GRAVEL ,Jé o } 0 50 100 geological evidence.
SILT 700" 50 0O Very Dense MR —ee 2)This drawing is for subsurface information only.
SOME SAND TO SANDY, Surface details and features are for conceptual
TRACE TO SOME CLAY SAND to SAND & GRAVEL illustration.
TRACE SILT TO SILTY
200 Loose Compact to Very Dense 200 GEOCRES No. 52A-182
PROFILE ALONG ¢ HIGHWAY 11/17 WBL 2
16 0 16 32m H 1:800 2
L | L | ]
| } ! ’ 1 | DRAWING NOT TO BE SCALED | * [DATE [ BY DESCRIPTION
8 0 8 16 V 1:400 [ 1700mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LOAD [DATE__OCT. 2014
m : DRAWN MFA |CHK SBP [SITE [STRUCT [OWG 8
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Low to Medium Embankments
Highway 11/17 — Red Rock to Nipigon

Appendix F

Highway 11/17 EBL and WBL
Sta. 13+300 to 13+450

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

THURBER
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Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 13+300 19L 10F 2 METRIC
WP# 647-89-00 LOCATION N 5424 366.9 E 205 666.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.11 - 2013.02.12 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
@w 4 |RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
215.9 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ORGANICS: (175mm) —
02| sty cLay
Firm
Brown
215
1| ss| 3 o
trace roots, trace rootlets
2| ss| 2 ] 0 0 39 61
214
silt seams
3|/ss| o o
213
Grey
4|ss| o o
AV
212 33
3
5| s8s| 0 I | 0 0 54 46
211
3.2
+
210
6| Ss| o q
209
31
3
trace sand seams
7 SS 1 208 o
26
2
207
8| ss | 2 o
208
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 5> (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+300 19L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5424 366.9 E 205 666.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.11 - 2013.02.12 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT — e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY 3_2
Firm
Grey
9| ss | 2 205
38
+
204
10| ss | 2 o
203
. 3.
2026 S +
134 Possible SAND and GRAVEL (augers | ¢
202.3 grinding)
37| END OF BOREHOLE AT 13.7m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK.
BOREHOLE OPEN AND WATER
LEVEL AT 3.8m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2.3m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




Ministry of A
Transgé)rtation . l

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

THURBER
RECORD OF BOREHOLE No 13+300 19R 10F 2 METRIC
WP# 647-89-00 LOCATION N 5424 333.7 E 205 685.2 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.13 - 2013.02.14 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE pLoT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuib = T
= n|<5| & 20 40 60 80 100 M7 conenr  MT| 5 O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH < z| = >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
216.5 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ICE: (175mm)
216.2 TOPSOIL: (125mm) 77
0.3
Silty Clay, trace roots, trace rootlets, 216
topsoil stained
Firm to Soft
Brown
1 SS 3 o
215
2 SS 1 o
Brown to Grey
3[ss| o0 214 $ 0 0 37 63
4 SS 0 o
Grey
213
42
Soft i
AVA
212
5 SS 0 o
Firm 211 33
trace sand seams
6 SS 0 ©
210
29
£
209
7 SS 0 —jo 0 0 53 47
208
8 SS 1 o
207
Continued Next Page 20
£33 %38, Numbers refer to 15{’5

Sensitivity 10 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+300 19R 20F2 METRIC
WP#  647-89-00 LOCATION N 5424 333.7 E 205 685.2 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.13 - 2013.02.14 CHECKED BY _ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ o | & [RESSTANCEPLOT — T g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY 42
Firm +
Grey
206
9| ss| 3 o
205
10| ss | 2 204 q
3.0
+
202.9 203
13.6 SAND, some silt, trace gravel
Compact
Grey
Wer 11| ss | 19 o
202.2
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN AND WATER
LEVEL AT 4.3m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.8m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




Ministry of
v Transportation

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

THURBER
RECORD OF BOREHOLE No 13+321 17.4L 1 0OF 2 METRIC
WP# 647-89-00 LOCATION N 5424 375.5 E 205 685.5 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic 2013.02.11 - 2013.02.11 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — e Mol | REMARKS
= nl|<3] & 20 40 60 80 LMT ovenr  WMT[ S O &
2% LIlzE| z \ : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2155 w 20 40 60 80 20 40 60 kN'm3 |GR SA SI CL
0.0 ORGANICS: (175mm)
02 Silty CLAY, trace organics
Brown
(FILL, FROZEN) 215
SS 21 o
214
213.8
17 SAND, some silt to silty, trace clay ss 5 °
Loose to Compact
Brown
Moist
(FILL)
SS 2 213 e 0 74 26
(SI+CL)
e}
SS 26
124
211.9 212
2136 —_ORGANICS 7
37 Silty CLAY, trace roots, trace rootlets
Firm to Soft
Brown to Grey
21
ss | 3 Fe—
210
SS 0 o]
Grey 209
22
£
Soft
208
SS 1 o
207
22
£
SS 2 206 o
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+321 17.4L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5424 375.5 E 205 685.5 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.11 - 2013.02.11 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV | 8| w | 2|25| & |SHEARSTRENGTHKPa
DESGRIPTION il =S 2lzg| & —o DISTRIBUTION
DEPTH |3~ >1338| < |© UNCONFINED + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY ji_1
Firm
Grey
205
9| ss | 2 I |
204
p8
203.0 ©
. 10| ss| 6 203
12.5 SAND, some silt to silty, trace clay °
Loose
Grey
Wet
202
11| ss | 100/ ©
201.4 075
14.1 END OF BOREHOLE AT 14.1m
UPON REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.5m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+324 27L 1 0OF 2 METRIC
WP# 647-89-00 LOCATION N 5424 385.3 E 205 683.4 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM Geodetic DATE 2013.02.09 - 2013.02.09 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ” é RESISTANCE PLOT& PLASTIC MNQ;%/;LE vauo [ ':_: REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2154 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Auger to 0.8m due to frozen material
215
214.7
0.8 Start DCPT at 0.8m
214 /
213
212
211
210
209
208
207
206
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 13+324 27L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5424 385.3 E 205 683.4 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.09 - 2013.02.09 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT — | Remarks
E %) < PLASTIC 0 T URE LiQuID .
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
9| x wlzz=| z I I ! ! ! w w w ou GRAIN SIZE
|8 w 2|25| & |SHEARSTRENGTH kPa P t =
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH <3 b >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
205
204
203
202
201
4\
200.2
15.2 END OF DCPT AT 15.2m UPON
REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5

Sensitivity 10

(%) STRAIN AT FAILURE
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Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 13+325 30R 1 0OF 2 METRIC
WP# 647-89-00 LOCATION N 5424 336.2 E 205712.4 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM Geodetic DATE 2013.02.14 - 2013.02.14 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — e Mol | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH < z| = >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2155 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPTfrom surface
(frozen in the upper 250mm)
215
214
213
212
21
210
209
208
207
206
Continued Next Page 20
+3 3. Numbers refer to 15{’5
7 Sensitivity 07 (%) STRAIN AT FAILURE
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Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+325 30R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5424 336.2 E 2057124 ORIGINATED BY _SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.14 - 2013.02.14 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT — e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
205
204
203
202
201
200.6 \
14.9 END OF DCPT AT 14.9m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5
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Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+340 19R 10F 2 METRIC
WP# 647-89-00 LOCATION N 5424 353.2 E 205720.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2013.02.20 - 2013.02.20 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | ¢ W |RESISTANGE PLOT — e MR | Remarks
= 2 6 " MOISTURE e 8
= wn|<E| o 20 40 60 80 100 L CONTENT Tz 0
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
214.2 u 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
00| TOPSOIL: (150mm) =
02 77
Silty CLAY, trace rootlets, trace 214
organics
Firm
Brown
9
1] ss | 4
occasional rootlets
N W 213
2 %Ef
2| ss| 3 it 1o 0 1 31 68
7 &
= W 212
Q
3| ss| o [0 Wl o
trace sand seams OE
i
% 211
4188 | 0 H o
Grey O )X
')O i
i
@ 35
i ¥
g 210
')O na
JD i
5[ss| o - A o
pk
Oé 209
I8
= 36
')O na
A
208
6| SS | 1 % q
f
na
Y
g 3.1
0 [ -
207
f
')O na
7| ss 2 % b 0 1 50 49
I8
g 206
=
0 D 27
f
')O na
0 % 205
8 |ss| 2 [0OQ o
f
trace gravel Sell
Continued Next Page 20
+3 3. Numbers refer to 15{’5 .
: Sensitivity 5> (%) STRAIN AT FAILURE
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Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+340 19R 20F2 METRIC
WP# 647-89-00 LOCATION N 5424 353.2 E 205 720.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM Geodetic DATE 2013.02.20 - 2013.02.20 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ” é RESISTANCE PLOT& PLASTIC MNQ‘T;:,:_E vauo [ ':_: REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV 24| w | 3|c5| & [SHEARSTRENGTHKPa
DESCRIPTION R 2lzg| & ——— DISTRIBUTION
DEPTH é S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY, trace gravel = er_g
Firm Oﬁ 204
Grey
A
na
PN
30 i
9| ss | 4 % o
Ik
i 203
42
+
202
2017 -4 10| SS 2 q
125 Gravelly SAND, trace silt o
Very Loose to Loose e
Grey Tolo
Moist to Wet S
201
Unable to take SPT sample at 13.7m :e:o
200.5 (auger filled with gravelly sand) 0%
13.7|  END OF BOREHOLE AT 13.7m.
BOREHOLE OPEN TO 13.1m AND
WATER LEVEL AT 11.9m UPON
COMPLETION.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
May22/13 1.3 212.9
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE
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Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+350 19L 10F 2 METRIC
WP# 647-89-00 LOCATION N 5424 391.1 E 205710.3 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.09 - 2013.02.09 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ” é RESISTANCE PLOT& PLASTIC aggﬁ,;; vauo [ ':_: REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
215.1 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Gravelly SAND, trace to some silt, 215
trace clay, trace cobbles
Brown 1| es o 29 50 21
Moist (SI+CL)
(FILL)
1 SSs 23 o
214
213.6
15 Silty CLAY, some sand
Firm 2 ss 6 °
Brown
(FILL)
2129 213
22 ORGANIC SILT, trace to some sand, =
trace clay —
Loose L] 3 SS 4 o
Grey I
212.2 Moist |—
29 %
Silty CLAY, some sand, trace gravel,
212
trace roots, trace rootlets
Soft to Stiff 4 SS 11 o 9 16 44 31
Dark Brown
211
wood fragments
5| SS 2 o
V| 20
4.0
+
Stiff
209
6 | SS 1 o
26
208 +
Grey
7 SS 2 o
207
23
1f
Soft
206
8 | SS 2 o 0 0 41 59
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 7o~ (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+350 19L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5424 391.1 E 205710.3 ORIGINATED BY _SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.09 - 2013.02.09 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT — e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY 2.7
Soft 205 i
Grey
9| ss | 1 o
204
29
203
10| ss | o o
202 25
+
201.5
13.6 SAND and SILT, trace gravel
Very Loose
\?\;ety 11| 88 | 1 o
(=]
200.8 201
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 12.6m AND
WATER LEVEL AT 5.2m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2.3m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 13+368.4 24.6L 1 0OF 2 METRIC
WP# 647-89-00 LOCATION N 5424 404.8 E 205 722.9 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.08 - 2013.02.08 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ ” é RESISTANCE PLOT& PLASTIC MNg‘Tsli-:ﬁLE vauo [ ':E REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV 24| w | 3|c5| & [SHEARSTRENGTHKPa
DESCRIPTION Flel g z(z2g| & ——— DISTRIBUTION
DEPTH S[3] £ 5[38| < [0 UNCONFINED  + FIELD VANE Y (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
215.2 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Sandy SILT, some clay, trace to
some gravel, trace cobbles 215
Loose
Brown
Moist
(FILL)
1 SS 8 =] 3 27 55 15
214
No recovery
2 SS 7
213
3 SS 6 e}
2123
29 Silty CLAY, trace silt seams
zcr);t to Firm 212
y 4] ss | 2
3.0
¥
Stiff 21
5 SS 4 \V4 ] 0 0 44 56
210
29
+
Firm
209
6 SS 4 O
43
208 +
7 SS 1 o
207
31
b
206
8 SS 1 o
Continued Next Page 20
+3 3. Numbers refer to 15{’5 .
' Sensitivity 07 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+368.4 24.6L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5424 404.8 E 205722.9 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.08 - 2013.02.08 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV Elo| & | Z|28| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
Silty CLAY, trace silt seams 33
Firm 205 !
Grey
9| ss| o o
204
25
+
Soft
203
10| ss | 1 o
202 2.2
201.7 +
134 SILT, some sand, trace clay
Loose
Grey
Wet
1| ss| 6 b
200.8 201
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 12.3m AND
WATER LEVEL AT 5.0m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.1m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+375 30R 10F 2 METRIC
WP# 647-89-00 LOCATION N 5424 361.2 E 205 756.5 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM Geodetic DATE 2013.02.23 - 2013.02.23 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 2 W |RESISTANCE pLoT& NATURAL - REMARKS
=) 6 PLASTIC 1 S TURE LiQuip .
5| A ER 20 40 60 80 100 ™ cowew M7 2O &
2|8 w | 3[c5| & [sHEARSTRENGTHKP vP M vo| T [ SRANSEZE
ELEV DESCRIPTION (2l ¢ | 2[z2] E a — DISTRIBUTION
DEPTH 2|3~ >|38| < |© UNCONFINED <+ FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
212.1 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ORGANIC SILT, some clay to clayey,  — —|
trace sand, trace rootlets _— 212
Dark Brown [
Loose to Very Loose (I
Moist [E—
[—] 1| ss 2 o
] 21
—]2]ss| 2 o
(I 210
trace grey sand seams 7
—]3|ss| o o
2091 7:’
3.0 Silty CLAY, trace organics 209
Soft to Firm 2 ss 0 °
Grey
208
5| SS 0 o
207
3.7
+
Firm
206
6 | SS 0 ] o 0 0 46 54
trace sand seams
205
7| SS 0 o
204
3.9
i
203
8 | SS 0 o
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 7o~ (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+375 30R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5424 361.2 E 205 756.5 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2013.02.23 - 2013.02.23 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT — e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty CLAY
Firm 202
Grey
9ss| o
201
35
+
200
10| ss | 5 HH o 0 1 67 32
trace sand
trace cobbles 199
198.4
13.7 END OF BOREHOLE AT 13.7m.
BOREHOLE OPEN TO 13.7m AND
WATER LEVEL AT 3.9m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
3 3. Numbers refer to
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 13+379.1 11.2L 10F 2 METRIC
WP# 647-89-00 LOCATION N 5424 398.6 E 205738.8 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.07 - 2013.02.07 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH < z| = >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
215.7 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Frozen to 0.6m
215.1
0.6 Start DCPT at 0.6m
215
214
213
212
211
210
209
208
207
206
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 5> (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 13+379.1 11.2L 20F2 METRIC
WP#  647-89-00 LOCATION N 5424 398.6 E 205 738.8 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.07 - 2013.02.07 CHECKEDBY _ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | & [RESSTANCEPLOT — T g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
205
204
203
202
201 \
200.5 N\
15.2 END OF DCPT AT 15.2m.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 6/6/14

Ministry of A
Transgé)rtation . l

Ontario

THURBER
RECORD OF BOREHOLE No 13+380 07R 10F 2 METRIC
WP# 647-89-00 LOCATION N 5424 383.6 E 205 749.1 ORIGINATED BY _SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.25 - 2014.03.25 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT NATURAL REMARKS
o) P4 & PLASTIC o oRe vauo | 'E
= nl|<3] & 20 40 60 80 100 |™MT  comew M| 5O &
2lel o] 913E] 2 ' . ! — wp w we| 34 | cransize
ELEV Elo| & | 2|28| 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < z| = S 138| < |© UNCONFINED  + FIELD VANE y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2184 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 i
SAND, some silt, trace to some 1 GS o
gravel
Very Dense 218
Brown to Reddish Brown
Frozen to 1.7m 2 Gs °
(FILL) 1 SS 50/ o
.075
217
2| ss | 50 °
.050
Becoming Compact 216
Moist 3 ss 10 °
215.4
3.0 Silty CLAY, some sand, with wood
fragments, trace organics, trace roots
and rootlets, oxide staining 4| Ss | 28 215 e 0 15 60 25
Very Stiff
Mottled
Moist
(FILL)(CL)
2141
4.3 SAND, some silt 214
Dense
Brown
Moist
(FILL) 5 SS 33 o
213
212.6
5.8 Silty CLAY
Firm
Grey °
FILL.
212.0 ¢ ) ] 6 SS 5 212
64| PEAT, with wood fragments A o
211.7 Firm AN
6.7 Black
Wet
Silty CLAY, trace sand, with organics
and wood fragments
Firm 21
Dark Brown
(Possible FILL)
7 SS 6 o
210
209.7
87 Silty CLAY, trace sand
Stiff
Grey
With silt seams, varved
8|ss| 5 209 5
Continued Next Page 20
+3.x3. Numbers refer to 15¢_5

Sensitivity 10 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 6/6/14

Ministry of
V Transportation

Ontario

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 13+380 07R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5424 383.6 E 2057491 ORIGINATED BY _SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.25 - 2014.03.25 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w [RESISTANGE PLOT _— REMARKS
o) P4 & PLASTIC o oRe vauo | 'E
= nl|<3] & 20 40 60 80 100 |™MT  comew M| 5O &
2lel o] 913E] 2 ' . ! — wp w we| 34 | cransize
ELEV Elo| & | 2|28| 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < S S|33| £ |© UNCONFINED ~ + FIELD VANE ¥ %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
208
9| ss | 1 b
207
1P
206
10| ss | 1 o
205.1 15
13.3 END OF BOREHOLE AT 13.3m.
BOREHOLE OPEN TO 11.4m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.7m,
THEN CUTTINGS TO SURFACE.
+3 X 3. Numbers refer to 15{28_5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transp%rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+400 19L 1 0OF 2 METRIC
WP# 647-89-00 LOCATION N 5424 416.1 E 205 752.9 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.12 - 2013.02.12 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ ol % RESISTANCE PLOT& pasTic MRV Laup - REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV .0_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
215.8 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 SAND, some gravel = !
Brown g
215.4 (FILL, FROZEN) O%
DY
05 sity Clay Eall
Soft to Firm %{
Brown 3[) il 215
Moist 1 ss 2 UE °
=
30 n
')D o
2 SS 2 )D N 214 o
Q
! )5
3 SS 3 e}
213
Grey
4 SS 5 o)
212
3.7
¥
Stiff
trace silty sand seams
5 SS 0 211
46
+
Firm
210
6 SS 0
209
3.0
¥
7]ss| o0 208 b 0 0 43 57
3.3
¥
207
8 SS 4 O
206
Continued Next Page 20
+3 3. Numbers refer to 15{’5
7 Sensitivity 07 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+400 19L 20F2 METRIC
WP# 647-89-00 LOCATION N 5424 416.1 E 205 752.9 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.12 - 2013.02.12 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT & e NATURAL Loon - REMARKS
= 2 o e MOISTURE | EE 8
= n|<E| @ 20 40 60 80 100 “ CONTENT zZ 9
9| x wlzz=| z I I ! ! ! w w w ou GRAIN SIZE
(B | 2|25| S |SHEARSTRENGTHkKPa P - s
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH |3~ > 138| < |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Silty Clay i_1
Firm T
Grey
205
9 SS 3 e}
3.7
+
204
10 | SS 3 4 0 1 39 60
203
3.8
+
202
11| SS 3 o
201.0 Stiff 4.2
14.8
END OF BOREHOLE AT 14.8m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Feb.14/13 1.3 2145
May22/13 0.1 215.7
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




Ministry of
v Transportation

Ontario

THURBER

WPH# 647-89-00

HWY 117

DATUM _Geodetic

RECORD OF BOREHOLE No 13+405.9 23.5R

LOCATION N 5424 382.7 E 205779.7

BOREHOLE TYPE _ Hollow Stem Augers

2013.02.13 - 2013.02.13

METRIC

ORIGINATED BY _SLL
COMPILED BY SBP
CHECKED BY MEF

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w  |RESISTANGE PLOT
EU’ g SISTANCE PLO = v | REMARKS
5 o |<E| @ 20 40 60 80 wir | £ 5 &
9 i e ==l z I ‘ : : w | 2 ¥ GRAIN SIZE
ELEV = = i 2[25| @ [SHEARSTRENGTHKPa R DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i Z[Z©| @ |e QUOKTRIAXIAL x LABVANE | WATER CONTENT (%)
216.0 u 20 40 60 80 60 kN'm3 |GR SA SI CL
0.0 TOPSOIL: (200mm) 216
0.2 Silty CLAY, topsoil staining
Firm to Soft
Brown
SS 215 0 0 38 62
ss
214
ss
trace silt seams 213
Brown/Grey ss
212 36
Firm
ss
Grey
211
3.9
¥
210
ss
209 38
ss 0 0 51 49
208
R.5
g
Soft
207
ss
Continued Next Page 20
+3’><3: Numbers refer to 15{’5

Sensitivity 10 (%) STRAIN AT FAILURE




Ministry of A
Transgé)rtation . l

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

THURBER
RECORD OF BOREHOLE No 13+405.9 23.5R 20F 2 METRIC
WP#  647-89-00 LOCATION N 5424 382.7 E 205779.7 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.13 - 2013.02.13 CHECKEDBY _ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | & [RESSTANCEPLOT — T g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
Sity CLAY 206 34
Firm
Grey
9| ss | 2 o
205
22
+
204
10| ss | 1 o
203
25
+
11| ss | 4 202 o
201.3 23
T
14.8 END OF BOREHOLE AT 14.8m.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2.6m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 6/6/14

Ministry of
V Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 13+424.6 5.7L 10F 3 METRIC
WP# 647-89-00 LOCATION N 5424 417.4 E 205 780.3 ORIGINATED BY _SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.06 - 2013.02.07 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w | SN oF _— REMARKS
o) P4 & PLASTIC o oRe vauo | 'E
5. A EE % 20 40 60 80 100 T cowrewr  MT) 3 O &
2|8 w| 2[c5| & [sHEARSTRENGTHKP vP M vi| D5 | CRANSEE
ELEV DESCRIPTION 2l & | 2|z2] E a —— DISTRIBUTION
DEPTH S35 | 5[38]| < [0 UNCONFINED  + FIELD VANE M %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
216.9 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 SAND, some gravel, trace organics
Brown
Frozen
(FILL)
215.9 216
1.0 Organic CLAY, with peat y 11 8s | 12 °
Brown é
s154|  (FROZEN) Z
1.5 Silty CLAY, trace sand
Soft to Firm P ss 3 °
Brown 215
3 SS 1 o}
214
trace silt seams
Grey 4|ss| 3
213
3.2
Stiff
5| ss | 2 212 I o 0 2 44 54
4.7
+
Firm
21
6 SS 4 o
210
%S
varved
7 SS 2 209
208
8 SS 1 o
207
Continued Next Page 20
+3 x 3. Numbers refer to 15¢_5
X7 Sensitvity ©° (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 6/6/14

Ministry of
V Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 13+424.6 5.7L 20F3 METRIC
WP# 647-89-00 LOCATION N 5424 417.4 E 205 780.3 ORIGINATED BY _SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.06 - 2013.02.07 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT { NATURAL - REMARKS
el § PLSTC  osrre MU | A
= n | < ) 1) 20 40 60 80 100 CONTENT Z 0
2% LIlzE| z ' . ! — wp w we| 34 | cransize
ELEV alg| g 2[25| @ [SHEARSTRENGTHKPa e DISTRIBUTION
DEPTH DESCRIPTION < S S|33| £ |© UNCONFINED ~ + FIELD VANE ¥ %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
Silty CLAY -i 2
Firm
Grey
9| ss | 1 208 g
4.4
+
Stiff
205
10| SS 1 o
204
i. 8
203
1 SS 1 o
i]
202
o
12
201.2 ss 3 o
15.7 Silty SAND, some gravel, trace clay
Loose to Compact 201
Grey
Wet
. 200
|13 | SS 4 o 20 52 28
(S+CL)
199
Dense
114 | ss 36 o
198
197 5
Continued Next Page 20
+3 X 3. Numl_)t_ar_s refer to 15¢_5 o
Sensitivity T° (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 6/6/14

Ministry of
V Transportation

Ontario

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 13+424.6 5.7L 30F3 METRIC
WP# 647-89-00 LOCATION N 5424 417.4 E 205780.3 ORIGINATED BY _SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.06 - 2013.02.07 CHECKED BY MEF
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE FENETRATION
NATURAL [ REMARKS
) 5 & PLASTIC 1 S TURE vauo |t
= n|<5| & 20 40 60 80 100 M7 conenr  MT| 5 O &
9| x wlzz=| z 1 L 1 1 1 w w w ou GRAIN SIZE
ol T 2|25| & |SHEARSTRENGTH kPa P t =
ELEV DESCRIPTION 2l & | 2|z2] E ————— DISTRIBUTION
DEPTH <3 b >3 5 < | © UNCONFINED + FIELD VANE y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
—T[T5 [ SS [ T007
196.7 | |
202|  END OF BOREHOLE AT 20.2m e
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.5m,
THEN CUTTINGS TO SURFACE.
20
+3 X 3. Numbers refer to 15¢_5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 13+425 30L 10F3 METRIC
WP# 647-89-00 LOCATION N 5424 438.4 E 205 768.0 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.07 - 2013.02.07 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2185 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
218
217
216
215
214
213
212
211
210
209
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+425 30L 20F3 METRIC
WP# 647-89-00 LOCATION N 5424 438.4 E 205 768.0 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.07 - 2013.02.07 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV Elo| & | Z|28| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
208
207
206
205
204
203
202
201 N
200 \
199 N
198.7
19.8 END OF DCPT AT 19.8m.
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+425 30L 30F3 METRIC
WP# 647-89-00 LOCATION N 5424 438.4 E 205 768.0 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.07 - 2013.02.07 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
9l wlzz=| z ‘ ‘ ‘ ‘ I w w w | 3E | GRrRAINSIZE
|8 w 2|25| & |SHEARSTRENGTH kPa P t =
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH <3 b >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 13+425 30R 10F 2 METRIC
WP# 647-89-00 LOCATION N 5424 387.7 E 205 800.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.13 - 2013.02.13 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
216.3 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
216
215
214
213
212
211
210
209
208
207
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+425 30R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5424 387.7 E 205 800.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.13 - 2013.02.13 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
206
205
204
203
202
201.3
14.9 END OF DCPT AT 14.9m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 5/23/14

Ministry of
inistry of
Transportation . l

Ontario

THURBER
RECORD OF BOREHOLE No SB-01 10F 2 METRIC
WP# 69718940237 LOCATION N 5424 383.5 E 205 713.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2013.05.07 - 2013.05.07 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ” é RESISTANCE PLOT& PLASTIC aggﬁ,;; vao [ ':_: REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comenw M| 5O &
2% LlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV 'ﬂ_- o o 2 S5 8 SHEAR STRENGTH kPa - sy DISTRIBUTION
DEPTH DESCRIPTION < ERS S123 < [o unconFineD + FIELD VANE Y %)
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
215.7 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
88 ORGANICS: (50mm)
SAND, some gravel, occasional
cobble
Loose
Brown 215
Moist
(FILL) 1 ss 6 o
Sandy silt layer (410mm) at 0.9m
o]
2139 2| ss | 6 214
O
18 Silty CLAY, some sand to sandy,
occasional organic seams (25mm to
75mm)
Firm to Very Soft
Brown
(Possible FILL) 3| Sss 3 13 —d 0 19 43 38
4 | SS 0 o
212
Organics seam (200mm thick) at 4.5m 211
5| SS 2 AVA o
i.(
210
Wood fibres, trace roots and trace
209.3 rootlets 6 ss 1 o
6.4 Silty CLAY, trace sand
Very Soft 209
Grey
208
7| Ss 0 I o 0 0 46 54
5.0
207 i
8 | SS 1 o
206
Continued Next Page 20
£33 %38, Numbers refer to 15{’5

Sensitivity 10 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 5/23/14

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No SB-01 20F 2 METRIC
WP# 6074850037 LOCATION N 5424 383.5 E 205713.3 ORIGINATED BY _ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2013.05.07 - 2013.05.07 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT — Y REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comenw M| 5O &
2% LlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV & o o 2 % B 8 SHEAR STRENGTH kPa — e DISTRIBUTION
DEPTH DESCRIPTION < ERS S123 < [o unconFineD + FIELD VANE Y %)
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 knm3 |GR SA sl cL
Silty CLAY, trace sand
Very Soft
Grey
205
9ss| o o
204 3.
10| ss | o o 0 0 31 69
203
202
1 ol
201.5 s 0
14.2 Silty SAND, trace gravel
Very Loose
Grey
Wet 201
2] ss | 2 o 11 53 32 4
L 200
1995 Auger grinding [t
162  Gravelly SAND .-
Very Dense '°Z°
Grey ol
Wet }Zo 199
ool 13 | ss | 100/ °
0.150
198.3 B
17.4 END OF BOREHOLE AT 17.4m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK.
WATER LEVEL AT 4.8m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2.4m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
U Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO) GDT 6/6/14

Minislry of Y
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No SB-02 10F2 METRIC
WP# 647-89-00 LOCATION N 54244025 E 2057183 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 2013.05 04 - 2013.05.06 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o 5 RESISTANCE PLOT NATURAL — REMARKS
l'.I_J w < PLASTIC MOISTURE LiQuip - T
= |22 @ 20 40 60 80 100 ™7 comewr M7 ZO &
2| & LlzE| z Ll lmrl wp w w | 58 | cransize
ELEV & m| ¥ 2 2a g SHEAR STRENGTH kPa ! o " DISTRIBUTION
DEPTH DESCRIPTION < 2| e S|33| < |0 UNCONFINED  + FIELD VANE y %)
2z z|EC| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2151 i 20 40 60 80 100 20 40 60 kN/m3 |GR sA I CL
§8| "\ ToPsoiL: (50mm) 215
SAND, some silt, some clay, lrace
gravel
Loose
Brown
Moist
FILL,
( ) 1 S8 214 »]
2137
14 Silty CLAY, some sand to sandy
Soft
Brown 2 S8 o 0 23 48 28
(Possible FILL)
213
3 58 ]
Layer of peat (50mm) at 2.6m
212
Grey 4 88 o
211
2105 Layer of peat (75mm) al 4 6m
46| Sty CLAY, trace sand WA
Very Soft 11 5 | ss A 4 3
Grey z//
,f,’f 210
//f
"
|4 3.0
-] ¥
%
¥
11
111
o 5
M 209
1%
Wil e | ss o
1]
#
l‘://
1]
208 <0
% A
1%%
27
11
%
Occasional sand seams /5 7 sS b
j;’,‘ 207
/
5
79
40
% +
%'
9
1] 206
1
1]
] 8 | ss [ {0 0 0 33 67
L]
A
Cantinusd Next Pags 20
+3 3 Numbers refer to 15¢5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S 1237 GPJ 2012TEMPLATE(MTO).GDT 6/6/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transportalion
Ontario THURBER
RECORD OF BOREHOLE No SB-02 20F2 METRIC
WP# 647-89-00 LOCATION N 5 424 402.5 E 2057183 ORIGINATED BY ES
HWY 11117 BOREHOLE TYPE _ Hollow Stem Augers/INQ Coring COMPILED BY AN
DATUM _Geodetic DATE 2013.0504 - 20130506 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 llel RESISTANCE PLOT - NATURAL Laun - REMARKS
= - 22| 3 20 40 e 8 100 M Gmme 1| 55 &
9| e wl=g| z e e S wp w we| 58 | cramsizE
ELEV o|lm| 3125 © |SHEAR STRENGTH kPa DISTRIBUTION
DESCRIPTION =ls L|15z| E 2
DEPTH § =) ﬁ > 8 o <>( O UNCONFINED + FIELD VANE Y (%)
=z Z|[&©C| T |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Conlinued From Previous Page . v 20 40 60 80 100 2 40 60 kNim 3 |GR SA Sl CL
Silty CLAY, trace sand 1 205 i'v
1
Very Soft /i
Grey A A
11
%4
199
e ss| o °
4/ 204
"
wr
W
%
29 70
1171
i
1171
M1 203
1
195
Wi 10| ss | 2 1 0 0 41 59
1%
%%
i%%
/’/
1] 202
’;/
1%
19
2013
138 Silty SAND, trace grave!
Very Loose 11| 88 0 o
Grey 201
Wet
2006 Fi
145 BEDROCK, gneiss, grey {4 1 | RUN o 5 RUN #1
Sub-verlical fraclure al 14.5m - TCR=100%
H 5 SCR=67%
Occasional quartz interbeds - 200 Sggffggﬁnpa
E o (Average)
2 | RUN = 0 RUN #2
Sub-verlical fractures at 14.7m H TCR=100%
(150mm), 15 5m (25mm), 15 7m | o ggRDi;(())e;/o
{100mm) N H UCS=115MPa
% E 199 1 (Average)
Quariz interbeds (25mm thick) at - 1
14 8m, 16 1m, 16 2m .|
= 1
Sub-horizontal fractures al 14 9m, -
15.1m, 164m, 15 5m, 16 1m 3 | RUN ] 0 RUN #3
BN I TCR=100%
Sub-verlical fractures (75mm to B 0 ggg:gg:ﬁ
100mm long) at 16 4m, 16.5m, 17.7m i UCS=86MPa
197.3 % 2 {Average)
178 END OF BOREHOLE AT 17 8m
Piezometer installation consists of
49mm diameter Schedule 40 PVC pipe
with a 3 Om slotied screen
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV (m)
2013 0509 49 208 1
20
+3 X 3. Numbers refer lo 15¢5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 5/23/14

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No SB-03 1 0OF 2 METRIC
WP# 68718943237 LOCATION N 5424 344.9 E 205 733.6 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 2013.05.09 - 2013.05.09 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — st MU | | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comenw M| 5O &
2% LlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV .ﬂ_- m | 2 S a g SHEAR STRENGTH kPa s DISTRIBUTION
DEPTH DESCRIPTION < ERS S123 < [o unconFineD + FIELD VANE Y %)
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
212.8 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Organic CLAY, with peat, some sand, 7
trace rootlets 7//:
Dark Brown /
Wet /
212.0 7
212
0.8 Silty CLAY, trace sand, trace roots
and rootlets 1 ss 1 o
Very Soft to Soft
Brown
2| ss| 2 211 i 0 0 36 64
3 SS 1 q
Grey 210
4 SS 0 o
209
50
¥
2
5 SS 0 08 o
207
6 SS 0 q
206
50
¥
Occasional sand seams 205
7 SS 0 o
204
6.0
P
8 SS 0 | E——— | 0 0 25 75
203
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 5/23/14

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No SB-03 20F2 METRIC
WP# 68718943237 LOCATION N 5424 344.9 E 205 733.6 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 2013.05.09 - 2013.05.09 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
© | 3 [RESiSTANCEPLOT — e MAURAL oo ~ | REMARKS
=z O LMt MOISTURE wr| E 5 &
5 o |<E| @ 20 40 60 80 100 CONTENT zZ 9
2| & LlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV lm| & 2|(258| @ [SHEARSTRENGTHkPa R DISTRIBUTION
DESCRIPTION =l = > < b4 =
DEPTH é S [ > 8 5 ; O UNCONFINED + FIELD VANE Y (%)
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
Silty CLAY, trace sand
Very Soft
Grey
202
9 SS 0 o
201
200.2 10 | SS 0
12.6 Silty SAND, trace gravel, occasional
200
cobble
Dense
Grey
Moist
Auger grinding
199
1) ss | s0 ° 10 54 33 3
198
197.4 Cobble at 15.2m 127—SS— 166/ Fi
0.0
15.4 BEDROCK, gneiss, grey 2
197 0
Sub-vertical fractures (25mm) at
15.6m, 16.2m, 16.4m (100mm), 16.7m
1 | RUN
(175mm) U 0 RUN #1
TCR=100%
3 SCR=97%
RQD=97%
5 UCS=356MPa
196 (Average)
0
Sub-vertical fracture at 17.4m (25mm),
18.1m (75mm) 1
_ 2 | RUN 2 RUN #2
Sub-horizontal fracture at 17.4m 195 TCR=100%
1 SCR=100%
RQD=100%
2 UCS=219MPa
194.4 (Average)
18.4 END OF BOREHOLE AT 18.4m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
3 3. Numbers refer to 2
U Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237 GPJ 2012TEMPLATE(MTO).GDT 6/6/14

Minisiry of
Transportalion

Ontario THURBER
RECORD OF BOREHOLE No SB-04 10F2 METRIC
WP# B47-89-00 LOCATION N54243816 E 205694 8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ MW Casing COMPILED BY AN
DATUM _Geodetic DATE 2014.05 07 - 2014 05 07 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
5 2, RESISTANCE PLOT { astc | NATURAL oo - REMARKS
= ‘£ [$] LIMIT MOISTURE wr| E S
5 M EXIR 20 40 60 80 100 CONTENT z0 &
9| L= z : : ' ! 1 wp w we| 58 | cramsize
BliE olp| W Jl1es O |SHEAR STRENGTH kPa e DISTRIBUTION
DESCRIPTION =z L5z £
DEPTH § =) t > 8 o § O UNCONFINED + FIELD VANE Y (%)
sl = Z|[Z©C| © |e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
214.8 w 20 40 60 80 100 20 40 60 kN/m 3 |GRrR SA SI CL
0.0 SAND, some gravel
Loose lo Compact
9 o]
Reddish Brown ! ss
Moist
(FILL)
214
2136 2| ss | 15 o 0 11 61 28
12 Silty CLAY, some sand, occasional
cobbles ]
Stiff
Brown to Grey
(FILL) 3| 88 | 12 213 T
4 S8 10
212
Occasional wood fibres 5 85 8 >
211
2102
46 ORGANIC CLAY, some sand, wilh ?
rgols. rootlets and wood fibres § s | ss ‘ 210 =
Fim
Dark Brown Z/Z
? 209
2087 ZZ
61 Sandy Clayey SILT, with wood fibres
gz:(tgz;m 7 ss 4 o 0 34 43 23
Wet A
I 208
207 8
70 Silty CLAY, occasional silt seams 11
Very Soft i
Grey HA
1171
1%
I 207
/"; 8 S8 0 o
1]
11
¥
r’//
9%
14
9t 206
1171
:/
I 1]
»‘//
§ 9 Ss 0 I | 0 0 34 66
1]
205
%%
L.
Conitinued Nexl Page 20
+3 %3, Numbers refer to 15¢,5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S 1237 GPJ 2012TEMPLATE(MTO) GDT 6/6/14

Ministry of [
inislry o
Transporiation . l
Ontarie THURBER
RECORD OF BOREHOLE No SB-04 20F2 METRIC
WP# 647-89-00 LOCATION N54243816 E 205694 8 ORIGINATED BY ES
HWY 11/17 BOREHOLE TYPE _ NW Casing COMPILED BY AN
DATUM _Geodelic DATE 2014.05 07 - 2014.05 07 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |REsiSTancEpLoT — — | remares
E 1) <€ PLASTIC MOISTURE uQuib - I
e wl|l=3| 3 20 40 60 8 100 [T comer M| 5O &
Sle wl=2| z g venp—r—— wp w wo| 58 [ cramsize
ELEV o |lam| ¥ 2 25 <|_3 SHEAR STRENGTH kPa e g DISTRIBUTION
DEPTH DESCRIPTION g 2|z S|33| < [o unconrinep  + FIELD vaNE y %)
El= Z[Z©| L [e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
3
Continued From Previous Page v 20 40 80 8O 100 20 40 60 knim3 [GR sA sI CL
A
f//
I
i
/]
1%
¥
1]
WA 204
4410 | ss | o o
1]
1
)
’
1]
%
]
A
% ; 203
/]
]
/]
J‘J/II/I
Wyl | ss | 1 o
202 1 99
127 SAND and SILT, trace gravel 202
Compact
Grey
Moisl
FI
201 RUN #1
2008 cobbles >5 TCR=100%
- - SCR=95%
140 BEDROCK, gneiss, grey, wilh quartz =
veins 1 RQD:QS%
UCS=71MPa
{Average)
Sub-horizontal fracture al 14 5m \Q 1 | RUN 2
200 2
>5
Sub-vertical fraclures ai 14 8m, 15 1m
and 15.6m RUN #2
3 TCR=100%
SCR=100%
2 RQD=100%
199 UCS=113MPa
.4 2 | RUN ] (Average)
0
5 RUN #3
TCR=100%
3 | RUN 198 SCR=100%
o RQD=100%
197.6 M UCS=54MPa
172|  END OF BOREHOLE AT 17 2m (Average)
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE
3 for t 2
+3 %3, Numbers refer to 15¢5

Sensitivily 10

(%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 6/4/14

GRAIN SIZE DISTRIBUTION

FIGURE F1

PERCENT FINER THAN

SANDY SILT to GRAVELLY SAND FILL

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

Size of openings, inches

200 1(IJO 6I050 40 30 1|6 10? zll Cli 3/8"1/IZ“ 3/IA" 1I" 11/2" 41/4“6I

100 it @ Jl’/
) g 7

[ | LA <

| M
80 4 NV ,ﬂ’
70 / .
60 * /(

50 ‘/ /l

a/{ A

30 ¥ /

2 ¥

. . #

0 o ’ﬂrr

0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 13+318 01L 1.07 218.03
X 13+321 17.4L 2.59 212.87
A 13+350 19L 0.46 214.67
* 13+368.4 24.6L 1.07 214.09

A
June 2014 . . .

.847-89:00. ... THURBER

Prep'd MFA

Chkd. MEF




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 6/4/14

GRAIN SIZE DISTRIBUTION

FIGURE F2

PERCENT FINER THAN

SILTY CLAY FILL

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

200 100 6050 40 30 16 108
L ! L I

Size of openings, inches

4 3 38"
T

2" 341" 112"
1 I !

.
100 ﬁjﬂ )’ l P '
90 g e ___@—— 9T
o]
80 ;'
70
60 A
Al
50
v
40 A g
‘/df
30
Vi
. 4
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+350 19L 3.35 211.78
X 13+380 07R 3.35 215.05
A SB-01 2.59 213.11
* SB-04 1.07 213.73
|
.June 2014 . . . Prep'd | MFA ...
647-89-00 THURBER Chkd. MEF
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GRAIN SIZE DISTRIBUTION

FIGURE F3

PERCENT FINER THAN

SANDY CLAYEY SILT

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

200 100 6050 40 30 16
L L L L

Size of openings, inches

108 “ 3 3/8"/2" 34" 1" 11/2"
11 L1 Il !

=3

90

/'

80 f/
. Il

60

50 -

. e

) "

20 v

10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® SB-04 6.40 208.40

A
June 2014 . . .

.847-89:00. ... THURBER




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 6/4/14

GRAIN SIZE DISTRIBUTION

FIGURE F4

PERCENT FINER THAN

SILTY CLAY

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

Size of openings, inches

100 6050 40 30 16 108 4 3 3/8"1/2" 34" 1" 11/2" 3"41/4"6'
100 1 A < 1 1 1 1 1 1 1 1 1 1
90
80
70
60
50
40
30
20
10
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+300 19L 1.83 214.09
X 13+300 19L 4.88 211.04
A 13+300 19R 2.59 213.91
* 13+300 19R 7.92 208.57
® 13+340 19R 1.83 212.38
< 13+340 19R 7.92 206.29
|
.June 2014 . . . Prep'd | MFA ...
.647-89-00 ... THURBER Chkd. | MEF .




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 6/4/14

GRAIN SIZE DISTRIBUTION FIGURE F5

PERCENT FINER THAN

SILTY CLAY
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 100 6050 40 30 16 108 4 3 382 341" 112" 3"41/4"6
100 - ==a 1 1 £ 1 1 1 1 1 1 1 1
90
80
70
60
50
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
{ 13+350 19L 9.45 205.68
X 13+368.4 24.6L 4.88 210.28
A 13+375 30R 6.40 205.74
* 13+375 30R 12.50 199.64
® 13+400 19L 7.92 207.90
< 13+400 19L 12.50 203.33
[
June 2014 . . Prep'd | MFA ...
(647-89-00 . . THURBER Chkd. | MEF .
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GRAIN SIZE DISTRIBUTION

FIGURE F6

PERCENT FINER THAN

SILTY CLAY

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

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3/8"1/2" 34" 1" 11/2" 3"41/4"6'
100 . *#== 1 1 / 1 1 1 1 1 1 1 1
/ |
90 = P
80 73/
s B
70 (/J #P/
60 /
50
¥ |7
40
2 P
30 @/u@)a(
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+405.9 23.5R 1.07 214.98
X 13+405.9 23.5R 7.92 208.12
A 13+424.6 5.7L 4.88 212.05
* SB-01 7.92 207.78
® SB-01 12.50 203.20
Lo} SB-02 1.83 213.27
|
.June 2014 . . . Prep'd | MFA ...
.647-89-00 ... THURBER Chkd. | MEF .
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GRAIN SIZE DISTRIBUTION

FIGURE F7

PERCENT FINER THAN

SILTY CLAY

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

Size of openings, inches

200 1(IJO 6I050 4|0 30 1|6 10? 4 ? 3/I8"1/IZ“ 3/I4" 1I" 11I/2“ 3"41I/4“6I
100
90
80
70 */
60 8/
50 ”/
40
30
20
10
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® SB-02 9.45 205.65
X SB-02 12.50 202.60
A SB-03 1.83 210.97
* SB-03 9.45 203.35
® SB-04 9.45 205.35
|
.June 2014 . . . Prep'd | MFA ...
.647-89-00 ... THURBER Chkd. | MEF .




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 6/4/14

GRAIN SIZE DISTRIBUTION FIGURE F8

PERCENT FINER THAN

SANDY SILT to SILTY SAND
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 1(IJO 6I050 4|0 30 1|6 10? 4 ? 3/I8"1/2“ 3/4" 1I" 11I/2“ 3 41I/4“6I
100
//
90 -
/
80 >
70
60 )xf%(
50 /—‘/
40
30 ﬁ‘
2 /L
10
: LS SCndill
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+424.6 5.7L 17.07 199.86
X SB-01 15.54 200.16
A SB-03 14.02 198.78
|
June 2014 . . Prep'd | MFA .
647-89:00. ... THURBER Chkd. | MEF .




THURBALT 1237.GPJ 6/4/14

ATTERBERG LIMITS TEST RESULTS

FIGURE F9

PLASTICITY INDEX

SANDY SILT FILL

60
CH
50
40 //
Cl \0‘\@
30 e
CL
20 / g
10 <
cL b
CL-ML / MI-Ol MH-OH
ML oL
0
30 40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+368.4 24.6L 1.07 214.09
[ |
Hdune 2014 . . Prep'd | MFA ..
647-89-00 THURBER Chkd. MEF




THURBALT 1237.GPJ 6/4/14

ATTERBERG LIMITS TEST RESULTS

FIGURE F10

PLASTICITY INDEX

SILTY CLAY FILL

60
CH
50
40 //
Cl \0‘\@
30 7
CL
2 /
Ale /
10 B‘/
CL
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+350 19L 3.35 211.78
X 13+380 07R 3.35 215.05
A SB-01 2.59 213.11
[
Hdune 2014 . . Prep'd | MFA ..
647-89-00 THURBER Chkd. MEF




THURBALT 1237.GPJ 6/4/14

ATTERBERG LIMITS TEST RESULTS

FIGURE F11

PLASTICITY INDEX

60

50

40

30

20

10

80

SILTY CLAY
CH
Cl \2
o ¥
<
A
o
cL
/
b3 /
4”/////
cL
CL-ML ) MI-Ol MH-OH
ML oL
10 20 30 40 50 60 70
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE ~ DEPTH (m) ELEV. (m)
® 13+300 19L 1.83 214.09
X 13+300 19L 4.88 211.04
A 13+300 19R 2.59 213.91
* 13+300 19R 7.92 208.57
©® 13+321 17.4L 4.88 210.59
e 13+321 17.4L 10.97 204.49

[
June 2014 ... . .

647-:89:00 ... THURBER




THURBALT 1237.GPJ 6/4/14

ATTERBERG LIMITS TEST RESULTS

FIGURE F12

PLASTICITY INDEX

SILTY CLAY
60
CH
50
40 //
Cl ® \\y\@
30 ,
CL mﬁ
x //
] /
10 A
cL
CL-ML ) MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+340 19R 1.83 212.38
X 13+340 19R 7.92 206.29
A 13+350 19L 9.45 205.68
* 13+368.4 24.6L 4.88 210.28
® 13+375 30R 6.40 205.74
Lo 13+375 30R 12.50 199.64
A
.June 2014 . . . Prep'd | MFA .
.647-89-00 ... THURBER Chkd. | MEF .




THURBALT 1237.GPJ 6/4/14

ATTERBERG LIMITS TEST RESULTS

FIGURE F13

PLASTICITY INDEX

SILTY CLAY
60
CH
50
40 //
Cl \\y\@
30 "4
A
cL ®
]
20 -,“-d//
10 A
cL
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+400 19L 7.92 207.90
X 13+400 19L 12.50 203.33
A 13+405.9 23.5R 1.07 214.98
* 13+405.9 23.5R 7.92 208.12
® 13+424.6 5.7L 4.88 212.05
Lo SB-01 7.92 207.78
A
.June 2014 . . . Prep'd | MFA .
.647-89-00 ... THURBER Chkd. | MEF .
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ATTERBERG LIMITS TEST RESULTS FIGURE Fi4

PLASTICITY INDEX

SILTY CLAY
60
CH
50
40 //
Cl \\y\@
A |
30 & ,
b
*
cL ®
20 un/ pd
10 A
cL
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® SB-01 12.50 203.20
X SB-02 1.83 213.27
A SB-02 9.45 205.65
* SB-02 12.50 202.60
® SB-03 1.83 210.97
Lo SB-03 9.45 203.35
A
.June 2014 . . . Prep'd | MFA .
.647-89-00 ... THURBER Chkd. | MEF .
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ATTERBERG LIMITS TEST RESULTS

FIGURE F15

PLASTICITY INDEX

SILTY CLAY
60
CH
50
40 //
Cl \0‘\@
CL
20 / g
10 <
CL
CL-ML / MI-Ol MH-OH
ML oL
0
20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® SB-04 9.45 205.35
[
Hdune 2014 . . Prep'd | MFA ..
647-89-00 THURBER Chkd. MEF
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13+300 ng M/

13+405.9-235R

L 2

{P\rw 34325 30R # 34375 30R & 13+425 30R
& 5 S
4 4 e
2, S S L O
%, 0
16 0 16 32m
L | L | {
SCALE 1:800
13+425 30L 218.5 5 424 438.4 205 768.0
13+425 30R 216.3 5 424 387.7 205 800.0
SB-03 212.8 5 424 344.9 205 733.6
134342 07R 218.7 5 424 364.6 205 716.1
134380 O7R| 218.4 5 424 383.6 205 749.1
13+300 19% 134325 30R , 134340 W9ﬁ€¢ #B—OS 13+375 3OR* 13+405.9 23.5% 13+425 30R
224 224
ORGANIC CLAY
WITH PEAT, TRACE SAND,
0CC. SAND SEAMS
Soft TOPSOIL
TOPSOIL 1
21 == = HHH»_\,' N 216
W57 B n 3 (
0 T R 2
ok NP :
V1 o 0 1 e L7, =
0 2 ZZZz777 0
0 0 0 9597 /;; 0
208 0 t 0 1 208
1 5 0 SILTY CLAY 1
3 TRACE GRAVEL, TRACE SAND )
) 2 0 Soft to Firm
e i ¥ & * ° 1
2 S I PR DR v 4b g 0 4
;ﬁ ¢ f{‘"‘o{ﬁih‘ 2 04..{(( 0 50 100
200 56160 Lol T -0 200
SILTY SAND to GRAVELLY SAND / o fd] 30 bak
0CC. COBBLE ESC! N
Very Loose to Dense BEDROCK 5\7‘ 97% T//\\
X o2
192 192

PROFILE ALONG ¢ HIGHWAY

|

11/17 EBL

16 32m H 1:800
I |

|
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L
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8

O - O

T 1

8 16m V 1:400

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

DRAWING NQT TO BE SCALED |

1700mm ON ORIGINAL DRAWING 1

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING
EASTBOUND LANES
(STA. 134300 TO 13+450)

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

AN\ MMM GrouP

THURBER ENGINEERING LTD.

LAKE
SUPERIOR

KEYPLAN

‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
13+300 19L 215.9 5 424 366.9 205 666.8
13+300 19R 216.5 5 424 333.7 205 685.2
13+321 17.4L 215.5 5 424 375.5 205 685.5
13+324 27L 215.4 5 424 385.3 205 683.4
13+325 30R 215.5 5 424 336.2 205 712.4
13+340 19R 214.2 5 424 353.2 205 720.2
13+350 19L 215.1 5 424 391.1 205 710.3
13+368.4 24.6L 215.2 5 424 404.8 205 722.9
13+375 30R 212.1 5 424 361.2 205 756.5
13+379.1 11.2L 215.7 5 424 398.6 205 738.8
13+400 19L 215.8 5 424 416.1 205 752.9
13+405.9 23.5R 216.0 5 424 382.7 205 779.7
13+424.6 5.7L 216.9 5 424 417.4 205 780.3

-NOTES-

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

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
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Low to Medium Embankments
Highway 11/17 — Red Rock to Nipigon

Appendix G

Highway 11/17 EBL
Sta. 16+250 to 16+460

Record of Borehole Sheets
Laboratory Test Results
Borehole Location and Soil Strata Drawings
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ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+260 19R 10F 1 METRIC
WP# 647-89-00 LOCATION N 5426 826.2 E 207 025.5 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.01.29 - 2013.01.29 CHECKED BY JPL
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES 2 = RESISTANCE pLoT& e NATURAL Lo - REMARKS
E2 6] LM MOISTURE mr| £ &
5 n|<E| @ 20 40 60 80 100 CONTENT zZ 9
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV o ] i 3123 O |SHEAR STRENGTH kPa
DESCRIPTION E|2| & 21z2]| £ —— DISTRIBUTION
DEPTH é S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
231.9 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00 ORGANICS, roots and rootlets g E
Brown —
— ] 1 1 o
Frozen — ] S8 3
—
231.2 — ]
07 Silty CLAY, trace sand, trace rootlets
Firm to Soft 231
Brown 2 SS 7 o
3| Sss 4 e
230
4 | SS 3 | 0 0 57 43
229
Grey
5| SS 3 9
228
26
£
Soft
6 | SS 1 297 o
4.2
¥
Firm
226
7 SS 1 o
225
224.1 8 | SS | 50/ No recovery
7.8 END OF BOREHOLE AT 7.8m ON .025
PROBABLE BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 16+300 29R 10F 1 METRIC
WP# 647-89-00 LOCATION N 5426 865.4 E 207 038.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.01.30 - 2013.01.30 CHECKED BY JPL
DYNAMIC CONE PENETRATION
L
SOIL PROFILE SAMPLES w | § [RESISTANCEPLOT — opeme | NATURAL o = REMARKS
=z O LMt MOISTURE wr| E 5 &
5 o |<E| @ 20 40 60 80 100 CONTENT zZ 9
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV lm| & 2[(258| @ [SHEARSTRENGTHkPa R DISTRIBUTION
DESCRIPTION Els| = < z| B
DEPTH =|[3]| F >|138| < |© UNCONFINED + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
231.3 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface //
231
230
229
228
227
—
226.6 B
46 END OF DCPT AT 4.6m UPON
REFUSAL.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+302 1R 10F 1 METRIC
WP# 647-89-00 LOCATION N 5426 868.8 E 207 010.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.01.29 - 2013.01.29 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 2 W |RESISTANCE pLoT& e NATURAL Lo - REMARKS
= 2 6 " MOISTURE e 8
= wn|<E| o 20 40 60 80 100 L CONTENT Tz 0
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
olm| & 3123 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION (=] & |28 E —o— DISTRIBUTION
DEPTH 2|3 b >[38| < |© UNCONFINED + FIELD VANE . Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
232.9 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00 ORGANICS, wood fibres, roots amd EE
rootlets —
— ] 1 1 o
2325 Dark Brown ;; S8 0
04 Frozen
Silty CLAY, trace sand, trace rootlets,
trace organic staining 232
Firm to Soft 2 ss 7 °
Brown
3| Sss 3 o
occasional oxide staining 231
varved
Brown/Grey 2 ss 0 °
230
5| SS 0 <
Grey
229
4.0
Soft T
] 41
6 | SS 0 28 1 0 0 59
i 4.7
Firm fra
227
7| SS 0 q
226
3.7
¥
trace sand pockets
8 SS 1 225
4.3
fr
224
223.7 9 | SS 100/ o
9.2 END OF BOREHOLE AT 9.2m ON 075
PROBABLE BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Sensitivity

20
15’}%5 (%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+335.2 21.2R 10F 1 METRIC
WP# 647-89-00 LOCATION N 5426 900.6 E 207 032.7 ORIGINATED BY ES
HWY 11/17 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.01.30 - 2013.01.30 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 2 :L:J RESISTANCE pLoT& e NATURAL Lo - REMARKS
= 2 o MOISTURE = I
5 n|<3| & 20 40 60 80 100 LMT - Gonrenr  MMT S O &
= = : : ‘ : ‘ wp w we [ 5L | cransize
ELEV oo | H 3123 O |SHEAR STRENGTH kPa
DESCRIPTION E|2| & 21z2]| £ ——— DISTRIBUTION
DEPTH 2|3~ >|38| < |© UNCONFINED <+ FIELD VANE Y )
=1z Z|E€C°| L |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
233.0 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 — ] 233
ORGANICS, roots and rootlets, —
occasional wood fibres — ] 8
— ] 1 SS
Dark Brown —
Frozen — ]
—
—
—
2 ss 232 5
—
—
231.3 —
1.6 Silty CLAY, trace sand, trace rootlets,
occasional oxide staining 3 SS ©
Firm to Soft 231
Brown
4 | 8S o
230
Grey
5 | ss |
229 6.2
+
Stiff
6 | SS D
228
4.4
+
Firm
226.9 227
6.1 Probable SAND
Compact
P 7| ss No recovery
226.1
6.8 END OF BOREHOLE AT 6.8m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK. ARTESIAN CONDITION
NOTED UPON BOREHOLE
COMPLETION.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Feb.14/13 Destroyed
£33 %38, Numbers refer to
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Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+370 29R 10F1 METRIC
WP# 647-89-00 LOCATION N 5426 935.0 E 207 040.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.01.31 - 2013.01.31 CHECKED BY JPL
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES x 4 RESISTANCE pLOT& e NATURAL Loon - REMARKS
E2 (&) e MOISTURE ar| EZ 3
5 n|<E| @ 20 40 60 80 100 o CONTENT zZ 9
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV oo | H 2 128| © |SHEAR STRENGTH kPa
DESCRIPTION =l = = < |2z = O DISTRIBUTION
DEPTH S|5| F > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
233.2 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00 ORGANICS, roots and rootlets g E
Dark Brown — ] 233 u
1 12
Frozen — ] S8
— ]
—
2324 —
0.8 Silty CLAY, trace sand, trace rootlets
Firm to Soft 2 SS 7 o
Brown 232
3 SS 6 0 1 58 41
231
Brown to Grey
4 SS 2 o
Grey
230
5 SS 0 s}
55
3
Soft 229
6 SS 1 o
228
4.7
+
Firm
2271
6.1 SAND and GRAVEL, some silt @ 207
Dense . ©
A 4 SS 44 o 40 38 22
Grey o (SI+CL)
Moist O. N
226.3 o
6.9 END OF BOREHOLE AT 6.9m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/20/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 16+370 CL 10F1 METRIC
WP# 647-89-00 LOCATION N 5426 937.2 E 207 013.9 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.01.30 - 2013.01.30 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ N RESISTANCE PLOT = e ML | REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV | 8| w | 2|25| & |SHEARSTRENGTHKPa
DESGRIPTION il =S 2lzg| & ——— DISTRIBUTION
DEPTH 2|3~ >1338| < |© UNCONFINED + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
233.8 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
233
232
231
230
229
228 \
227 <\
226.3
74 END OF DCPT AT 7.4m UPON
REFUSAL.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE
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Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+405 19R 10F1 METRIC
WP# 647-89-00 LOCATION N 5426 970.9 E 207 035.1 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.01.31 - 2013.01.31 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © :L:J RESISTANCE PLOT & e NATURAL Loon - REMARKS
E2 (8] MOISTURE - I
5 n|<3| & 20 40 60 80 100 LMT - Gonrenr  MMT S O &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV oo | H 3123 O |SHEAR STRENGTH kPa
DESCRIPTION il - 2|zg| £ —_———— DISTRIBUTION
DEPTH S|5| F >|38| < |© UNCONFINED  + FIELD VANE . y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
232.3 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00]  ORGANICS: (125mm) —
0.2 Frozen 'yl 1 ss 12 b
Silty CLAY, trace sand, trace rootlets 232
Stiff to Firm
Brown
Frozen
2 | ss 5 I | 0 1 54 45
231
3 SS 4 o
Grey 230
4 SS 2 o
5 SS 1 229
7.4
-
Firm
228
6| SS | 1 I 14
227
11)0
+
2259 7] 88| 15 226
6.4 SAND, some silt, trace gravel, grey,
moist
Grey
Moist
224.9 225
7.5 END OF BOREHOLE AT 7.5m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE
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Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 16+435 CL 10F 1 METRIC
WP# 647-89-00 LOCATION N 5427 002.0 E 207 018.2 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.05 - 2013.02.05 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
233.0 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 \CE 233
232.4
0.6 PEAT, with roots and rootlets: 1| GS 1
(410mm)
2820]  Black Yoa v
1.0 1 SS 2 - 232 1}
Silty CLAY, trace sand, trace organics
Firm to Soft
Brown
2| ss| 3 | ol 0 1 54 45
231
Brown/Grey
3]ss| 0 o
230
4|ss| o o
el
229 4
Firm
5| ss| 0 o
228
42
4{,
227
trace silt seams
6| SS | 1 lo 0 2 41 57
226 27
Z
225.6
74 END OF BOREHOLE AT 7.4m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE OPEN AND WATER
LEVEL AT 1.0m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2.2m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE
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Sensitivity

Ministry of
Transp%rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+460 19L 1 0OF 2 METRIC
WP# 647-89-00 LOCATION N 5427 028.2 E 207 000.9 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.04 - 2013.02.04 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ ” é RESISTANCE PLOT & PLASTIC ,\TQE-E/;LE vauo [ E REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
235.0 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00| TOPSOIL: (200mm) = 235
02 7Y i
Silty CLAY, trace sand, trace = !
organics, trace rootlets Oﬁ
Stiff to Firm 90 A
Dark Brown to Brown %{
b )5
1 SS 10 234 Q
trace silt seams
2 SS 7 ¢}
233
3 SS 3 e}
232
4 SS 3 o
Brown/Grey
231 34
Stiff
Grey
5 SS 2 b 0 1 39 60
230
2.7
Firm
229
6 SS 1 o
20
228 >
7 SS 2 o
227
3.1
¥
Stiff
226
8 SS 2 o
Continued Next Page 20
+3 3. Numbers refer to 15{’5
’ . 10 (%) STRAIN AT FAILURE
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Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+460 19L 20F2 METRIC
WP# 647-89-00 LOCATION N 5427 028.2 E 207 000.9 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.04 - 2013.02.04 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ” é RESISTANCE PLOT& PLASTIC ,;‘gg:’;; vauo [ ':_: REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
= = : : ‘ : ‘ wp w we [ 5L | cransize
ELEV oo | H 2 128| © |SHEAR STRENGTH kPa
DESGRIPTION il =S 2lzg| & —_———— DISTRIBUTION
DEPTH |3~ > 138| < |© UNCONFINED  + FIELD VANE Y %)
=1z Z|E€C°| L |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
Silty CLAY, trace sand 225 £_4
Firm
Grey
9 SS 3 g
224
%0
223.1
11.9 Gravelly silty SAND, trace clay o)
Loose ) 223
Grey o]o
Wet °f
°4°4 10 | SS 4 o 27 46 21 6
Olo
oo 222
221.8 oo 1
13.3 END OF BOREHOLE AT 13.3m
UPON AUGER REFUSAL.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
Feb14/13 2.1 2329
May22/13 0.4 234.7
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE
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Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 16+460 29L 10F 2 METRIC
WP# 647-89-00 LOCATION N 5427 028.9 E 206 990.9 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.05 - 2013.02.05 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
234.2 u 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
0.0 Start DCPT from surface
234
233
232
231
230
229
228
227
226
225 \\
2242
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE
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Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+460 29L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5427 028.9 E 206 990.9 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.05 - 2013.02.05 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
10.0 END OF DCPT AT 10.0m UPON
REFUSAL ON PROBABLE BEDROCK
OR BOULDER.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 2/20/14

GRAIN SIZE DISTRIBUTION

FIGURE G1

PERCENT FINER THAN

GRAVELLY, SILTY SAND to SAND & GRAVEL

U.

S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106? 4 Z‘i 3/§"1/?“ 3/4" 1" 11‘/2" 3"41‘/4“6‘"
100
90
80
X y
70 E/
60 )xr/ o /
5 X /
el af
40 /.‘
30 y
20
X
g
10 > M’”/
M/
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 16+370 29R 6.40 226.80
X 16+460 19L 12.50 222.53
|
.February 2014 . . Prep'd AN .
.847-89-00. .. ... THURBER Chkd. | MEF ..
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GRAIN SIZE DISTRIBUTION

FIGURE G2

PERCENT FINER THAN

SILTY CLAY

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

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3/8"1/2" 34" 1" 11/2" 3"41/4" 6"
100 i?;*k ==l . T —
90
A
80 /
) ?/
60 /
50 {
40 %/
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 16+260 19R 2.59 229.27
X 16+302 1R 4.88 228.02
A 16+370 29R 1.83 231.37
* 16+405 19R 1.07 231.28
® 16+435 CL 1.83 231.16
Lo 16+435 CL 6.40 226.59
|
.February 2014 . . Prep'd AN .
.847-89-00. .. ... THURBER Chkd. | MEF ..




GRAIN SIZE DISTRIBUTION FIGURE G3

PERCENT FINER THAN

GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 2/20/14

SILTY CLAY

U.S.S. Sieve size, meshes/inch Size of openings, inches
200 190 6050 40 30 1‘6 106? 4 Z‘i 3/§"1/?“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 e &
90
80 f
70
60
50 ‘
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 16+460 19L 4.88 230.15
|
.February 2014 . . Prep'd AN .
.647-89-00 . . THURBER Chkd. | MEF .
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ATTERBERG LIMITS TEST RESULTS FIGURE G4

PLASTICITY INDEX

SILTY CLAY
60
CH
50
40 //
Cl Q@
\v‘.\>
30 n P
cL X
2 & ® /
o /
10 A
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 16+260 19R 2.59 229.27
X 16+302 1R 4.88 228.02
A 16+335.2 21.2R 3.35 229.61
* 16+370 29R 1.83 231.37
® 16+405 19R 1.07 231.28
< 16+435 CL 1.83 231.16
A
_February 2014 . . Prep'd AN ...
.647-89-00 . ... THURBER Chkd. | MEF .
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ATTERBERG LIMITS TEST RESULTS

FIGURE G5

PLASTICITY INDEX

SILTY CLAY
60
CH
50
40 //
Cl Q@
\v‘.\>
30 A
e
cL X

20 //
10 A

cL |y

CL-ML ) MI-Ol MH-OH

ML oL

0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 16+435 CL 6.40 226.59
X 16+460 19L 4.88 230.15
A
_February 2014 . . Prep'd AN ...
.647-89-00 . ... THURBER Chkd. | MEF .




MINISTRY OF TRANSPORTATION, ONTARIO

’

A
<z

|U-r4~
16+2¢
16+2

16+2¢
1643
16+3°
16+3

’

16+3¢
16+3E
16+3€
16+3

16+3¢
16+4C

16+4°

,.
Z

16+4

16+42

E
<

16+4

L

PROP. HWY 11/17 WBL

16+370 |CL

16#435 C‘XL

16+302 1R
% % % % o | % % ——— % !
T T T )t
16+260 19R \ PROP. HWY 11/17 [EBL \ 4 I \ 16+40519R \
“' ‘\ Abj 'J+JJJ LI T ‘\ ’é’ ‘\
1 \ 164370 29R 1
i $m+ To29R i i i
16 0 16 32m
L | 1 | {
SCALE 1:800
#6%60 19R 164300 29R , , 16+302 1R 16+335.2 21.2R 16+370 29R 164370 CL #6+405 19R *6$5 CL ¢
242 242
ORGANICS
234 / 234
N N / o ICE N
" uall T o AT bermo s N I JE=
— A 5§ BT VTV B AT L b 8 9 5 51
4 0 SILTY CLAY 2 5 5 0
% 0 TRACE SAND, TRACE SILT SEAMS 0 1 1 0
Soft to Firm 1
7 ! % =4 o A 20 TS T T T4 <§/;‘;{4—541—</‘Zé44.‘ - 1 -
7 1 1 e WR ARG 56100 - AL A —,
3% 0/
SAND to SAND & GRAVEL
TRACE TO SOME SILT
Loose to Dense
218 218

PROFILE ALONG @ HIGHWAY 11/17

|

16
|

32m
]

|

16
L
"
8

T

O g~ O

T

8

1
16m

EBL

H 1:800

V 1:400

DRAWING NQT TO BE SCALED |

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

CONT No 2014-6026
GWP No 64/-89-00

UNLESS OTHERWISE SHOWN

HWY 11/17 FOUR LANING
EASTBOUND & WESTBOUND LANES
(STA. 164250 TO 16+460)

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

AN\ MMM GrouP

THURBER ENGINEERING LTD.

LAKE
SUPERIOR

o~

n
‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
16+260 19R 231.9 5 426 826.2 207 025.5
16+300 29R 231.3 5 426 B865.4 207 038.2
16+302 1R 232.9 5 426 868.8 207 010.3
16+335.2 21.2R 233.0 5 426 900.6 207 032.7
16+370 29R 233.2 5 426 935.0 207 040.8
16+370 CL 233.8 5 426 937.2 207 013.9
16+405 19R 232.3 5 426 970.9 207 035.1
16+435 CL 233.0 5 427 002.0 207 018.2
16+460 19L 235.0 5 427 028.2 207 000.9
16+460 29L 234.2 5 427 028.9 206 990.9
-NOTES-

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

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

1700mm ON ORIGINAL DRAWING ] DESIGN SBP ]CHK JPL ]CODE

GEOCRES No. 52A-182
%2}
z
<)
%2}
]
“ [ DATE [ BY DESCRIPTION

[LoAD [DATE _OCT. 2014

DRAWN MFA |CHK SBP [SITE [STRUCT [DWG_ 11

FILENAME: H:\Drafting\ 19\1351\237\ted1237—Plan&Profiles(LowFill).dwg

PLOTDATE: 10/1/2014 4:14 PM



Low to Medium Embankments
Highway 11/17 — Red Rock to Nipigon

Appendix H

Highway 11/17 EBL and WBL
Sta. 16+830 to 16+940

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

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transp%rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+850 19R 1 0OF 2 METRIC
WP# 647-89-00 LOCATION N 5427 414.9 E 207 064.6 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.02 - 2013.02.02 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ ol % RESISTANCE PLOT& pasTic MRV Laup - REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
Sl L B[ZE| 2 \ : : : : wp w w | 5Z | cransizE
o ] 2 128| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION (=] & |28 E —o— DISTRIBUTION
DEPTH é S ﬁ > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
242.2 v 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
0] TOPSOIL: (275mm) ~ '% ) e M
241.9 — N 242 surface.
03 Silty CLAY, trace sand |
Firm to Soft %
Brown Wl
1
DY
1| 8s | 3 g 0 2 36 62
i 241
%
2 SS 4 DA
Brown to Grey 240
3 SS 1 o
with silt seams
Grey
239
4 SS 2
Soft 47.9
238
5 SS 2 | o 0 1 36 63
237
4.5
+
Firm
236
6 SS 1 o
17
£+
Very Soft 235
1 T™W | ¢ 0 0 32 68
OED:
234 €,=1.530
C,=0.400
C=0.028
26 G,=2.750
£
Soft
trace sand seams 233
7 SS 4 o

Continued Next Page

Numbers refer to

+3 %3, Der:
Sensitivity

20
15’}%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+850 19R 20F2 METRIC
WP# 647-89-00 LOCATION N 5427 414.9 E 207 064.6 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.02 - 2013.02.02 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ” é RESISTANCE PLOT & PLASTIC MNQE:-E/;; vauo [ ':_: REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV e8| w| 3|25| & [SsHEARSTRENGTHkPa
DESCRIPTION Flel g z(z2g| & ——— DISTRIBUTION
DEPTH é S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
2321 Yy
10.1 SAND, some gravel, trace cobbles : 230
Very Dense
Grey
Wet
8 SS 51 o
231
208 9 [ ss [100/ | 230 o
124 END OF BOREHOLE AT 12.4m 125
UPON AUGER REFUSAL ON
PROBABE BEDROCK.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Feb.10/13 0.7 2415
Feb.14/13 0.5 241.7
May22/13 1.3* 2435
* ABOVE GROUND SURFACE
ARTESIAN PRESSURE
ENCOUNTERED
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+850 29L 10F1 METRIC
WP# 647-89-00 LOCATION N 5427 418.1 E 207 016.7 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.02 - 2013.02.02 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
244.8 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
244
243
242
241
240
239
238 \
237.0
7.8 END OF DCPT AT 7.8m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
3 3. Numbers refer to
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




Ministry of
v Transportation

Ontario

THURBER

WPH# 647-89-00

HWY 117

DATUM _Geodetic

RECORD OF BOREHOLE No 16+863.3 23.9L

LOCATION N 5427 430.5 E 207 022.6

1 OF 2

BOREHOLE TYPE _ Hollow Stem Augers

2013.02.02 - 2013.02.02

METRIC

ORIGINATED BY _SLL
COMPILED BY SBP
CHECKED BY JPL

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE pLOT& NATURAL Loon - REMARKS
E2 6 MOISTURE - I
E nl|<3| @ 20 40 60 80 covenr  “MT[ = O &
9 i e ==l z I ‘ : : w w | 2 ¥ GRAIN SIZE
ELEV 'ﬂ_- m | 2 S a 8 SHEAR STRENGTH kPa s DISTRIBUTION
DEPTH DESCRIPTION < z| = >|38| < |o UNCoNFINED  + y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
243.7 w 20 40 60 80 40 60 kNm3 [GR SA sI cL
0.0 TOPSOIL: (175mm)
02 Silty CLAY, trace roots, trace rootlets
Firm to Soft
Dark Brown
SS 6 o
SS 5 o
Grey
SS 1 o
v
SS 1 — 0 0 54 46
20
£
Very Soft
SS 1 o
28
+
Soft
trace sand
2
2371 ss
6.6 SAND, some silt, trace gravel
Dense to Compact
Moist
Grey SS 50
SS 10
Continued Next Page 20
Numbers refer to 15$5
Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+863.3 23.9L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5427 430.5 E 207 022.6 ORIGINATED BY _SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.02 - 2013.02.02 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT — e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
233.4
10.2 END OF BOREHOLE AT 10.2m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK.
BOREHOLE OPEN TO 9.0m AND
WATER LEVEL AT 3.2m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.5m,
THEN CUTTINGS TO SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




Ministry of
v Transportation

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

THURBER
RECORD OF BOREHOLE No 16+875 29R METRIC
WP# 647-89-00 LOCATION N 5427 439.2 E 207 076.2 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.01 - 2013.02.01 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% " é RESISTANCE PLOT& vavo | |:_: REMARKS
— ':: b4 8} wr| E & &
5 %) | @ z 9
Slg | L e EE z wi 3§ GRAIN SIZE
ELEV L la| a 2 |2a| 2 [SHEARSTRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION ':( % i § =) % ':: o Y o
£l2 z % S| @ |e auickTRIAXAL WATER CONTENT (%) (%)
244.5 w 60 kNm3 [GR SA sI cL
00| TOPSOIL: (175mm) —
02 Slity CLAY, trace sand, trace rootlets
Firm to Soft
Brown 244
SS
243
SS
ss 242
SS
v
241
415
i
Firm
240
Grey
SS
239 5.6
+
SS
238
3.5
¥
237
SS
236 46
i
SS 0 1 59 40
235
Continued Next Page 20
£33 %38, Numbers refer to 15{’5

Sensitivity 10 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+875 29R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5427 439.2 E 207 076.2 ORIGINATED BY _SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.01 - 2013.02.01 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT — e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
234.2
10.3 SAND, some gravel
Very Dense 234
Brown
Wet 9 | ss | 100/ o
S1O0
232.8 233
"7 END OF BOREHOLE AT 11.7m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 10.0m AND
WATER LEVEL AT 3.5m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2.4m,
THEN CUTTINGS TO SURFACE.
n 3’ % 3. Numbers refer to 15{2g5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 16+875 CL 1 0OF 2 METRIC
WP# 647-89-00 LOCATION N 5427 441.1 E 207 047.3 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM Geodetic DATE 2013.02.01 - 2013.02.01 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ ” é RESISTANCE PLOT& PLASTIC MNQL%,;LE vauo [ ':_: REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV oo | H 2 |25| © |SHEARSTRENGTH kPa
DESCRIPTION Flel g z(z2g| & —— DISTRIBUTION
DEPTH é S - > 8 o) ; O UNCONFINED + FIELD VANE v (%)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2434 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Frozen up to 0.3m
243.0
0.3 Start DCPT at 0.3m 243
242
241
240
239
238
237
236
235
234
Continued Next Page 20
+3 3. Numbers refer to 15{’5
7 Sensitivity 07 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ontario

Ministry of
v Transportation

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 16+875 CL 20F2 METRIC
WP#  647-89-00 LOCATION N 5427 4411 E 207 047.3 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.02.01 - 2013.02.01 CHECKEDBY _ JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | & [RESSTANCEPLOT — T g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
233
232
231 )
230
229 \\
228.4
14.9 END OF DCPT AT 14.9m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




Ministry of A
Transgé)rtation . l

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

THURBER
RECORD OF BOREHOLE No 16+896.5 28.2L 1 0OF 2 METRIC
WP# 647-89-00 LOCATION N 5427 464.0 E 207 020.5 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.03 - 2013.02.03 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E,| 3 RESISTANCE PLOT —— e MU | e | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2433 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00| TOPSOIL: (200mm), with organics —
0.2 Silty CLAY, trace sand o3
Firm to Soft
Brown
1 SS 5
@]
242
2 SS 3 | 0 2 58 40
trace silt seams 241
3 SS 1 z o
Grey
4 SS 1 240 fo!
3.7
3
239
5 SS 0 o
238
2.5
+
Soft
6 sS 1 237 15}
3.9
id
Firm
236
7 SS 2 o
235
234.6
8.8 SAND, trace silt, trace gravel
Loose
Grey
Wet
8| ss | 7 234
o 3 90 7
(Sl+CL)
Continued Next Page 20
£33 %38, Numbers refer to 15{’5

Sensitivity 10 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+896.5 28.2L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5427 464.0 E 207 020.5 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.02.03 - 2013.02.03 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV LlB ¢ | 2|25 & [SHEARSTRENGTHKPa o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
SAND, trace silt, trace gravel
Loose
Grey 233
Verv D 9 | SS | 100/ ©
ery Dense
232.1 225
1.2 END OF BOREHOLE AT 11.2m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 8.3m AND
WATER LEVEL AT 2.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.7m,
THEN CUTTINGS TO SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+902.2 16.7R 10F1 METRIC
WP# 647-89-00 LOCATION N 5427 466.7 E 207 065.7 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.01.31 - 2013.01.31 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | ¢ 4 |RESISTANCE PLOT = e R . REMARKS
E2 (8] MOISTURE - I
5 n|<3| & 20 40 60 80 100 LMT - Gonrenr  MMT S O &
2| & LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV 2|8 w| 3|25| © [SHEARSTRENGTHKPa
DESCRIPTION E|2| & 21z2]| £ — o DISTRIBUTION
DEPTH 2|3~ >|138| < |© UNCONFINED + FIELD VANE . Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2454 u 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
00| TOPSOIL: (150mm) =
02 7
Silty CLAY, trace sand, trace gravel
Stiff to Soft 245
Brown
1] 8S| 9 )
244
2| ss | 11 o
243
3| Ss 7 | 0 0 38 62
4] ss| 3 42 )
Field vane reading
>80kPa
241
v
Grey
5| Ss | 1
240
47
+
6| Ss | 2 239 o
44
4+
Siff
238
trace gravel, occasional cobbles °
7| ss | 10
237.1
8.2 END OF BOREHOLE AT 8.2m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN AND WATER
LEVEL AT 4.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.8m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/21/14

Ministry of
Transp%rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+910 19L 10F1 METRIC
WP# 647-89-00 LOCATION N 5427 477.3 E 207 030.6 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.02.04 - 2013.02.04 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ ” é RESISTANCE PLOT& PLASTIC ,\;'QE-:/;LE vauo [ ':_: REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
244.9 \ 298 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
0.0 . — a7 Water Tevel 7.0m|
TOPSOIL: (225mm) — 7 above ground
0.2 Silty CLAY, trace sand J é% surface.
Stiff to Firm to Soft N
Brown i
PN
1
DY
1188 | 10 5 244 o
=
Q
2 SS 3 DA | | 0 0 34 66
243
3 SS 6 o
Brown to Grey
242
Grey
4 SS 0 ol
241 o
Firm +
5 SS 1 e}
240
3.8
+
239
6 SS 7 Jo 0 6 43 51
238
237.3
76 i i
ZAND, some gravel, trace silt 7| ss | 100 °
rey
236.9 Moist 200 . 237
8.0
END OF BOREHOLE AT 8.0m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Feb.10/13 1.5 243.4
Feb.14/13 1.3 243.6
May22/13 1.0* 2459
* ABOVE GROUND SURFACE
ARTESIAN PRESSURE NOTED

Numbers refer to

+3 %3, Der:
Sensitivity

20
15’}%5 (%) STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 2/21/14

GRAIN SIZE DISTRIBUTION

FIGURE H1

PERCENT FINER THAN

SAND

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

Size of openings, inches

200 190 6950 4‘0 30 1‘6 196? z‘l Z‘i 3/?"1/2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“ §
100
Pl
90
80
70
60 #
50
40 /
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 16+896.5 28.2L 9.75 233.57
|
.February 2014 . . Prep'd AN
.647-89-00 .. .. THURBER Chkd




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 2/21/14

GRAIN SIZE DISTRIBUTION

FIGURE H2

PERCENT FINER THAN

SILTY CLAY

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

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3/8"1/2" 34" 1" 11/2" 3"41/4" 6"
100 ﬁ mEL I : T —
ﬁ /@/
90 #
/A( /"
70 / 7
60 2
50 %
40
30 &
20
10
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 16+850 19R 1.07 241.13
X 16+850 19R 4.88 237.32
A 16+850 19R 7.92 234.27
* 16+863.3 23.9L 3.35 240.30
® 16+875 29R 9.45 235.03
Lo 16+896.5 28.2L 1.83 241.49
|
.February 2014 . . Prep'd AN .
.847-89-00. .. ... THURBER Chkd. | MEF ..




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 2/21/14

GRAIN SIZE DISTRIBUTION

FIGURE H3

PERCENT FINER THAN

SILTY CLAY

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

Size of openings, inches

200 190 6050 4‘0 30 1‘6 106? 4 Z‘i 3/8"1/?“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 = ?,‘_-—h-—-‘“' =
X1 d
90 /Dﬂ
80 f/‘
70 ‘ﬁ/‘
60
50 %
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 16+902.2 16.7R 2.59 242.77
X 16+910 19L 1.83 243.11
A 16+910 19L 6.40 238.54
|
.February 2014 . . Prep'd AN .
.847-89-00. .. ... THURBER Chkd. | MEF ..




THURBALT 1237.GPJ 2/21/14

ATTERBERG LIMITS TEST RESULTS FIGURE 14

PLASTICITY INDEX

SILTY CLAY
60
CH
50
40 //
Cl 7
X ‘?‘~\>‘\
30 v
®
cL
2 //
10 A
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 16+850 19R 4.88 237.32
X 16+850 19R 7.92 234.27
A 16+863.3 23.9L 3.35 240.30
* 16+875 29R 9.45 235.03
® 16+896.5 28.2L 1.83 241.49
o] 16+902.2 16.7R 2.59 24277
A
_February 2014 . . Prep'd AN ...
.847-89-00. .. ... THURBER Chkd. | MEF ..




THURBALT 1237.GPJ 2/21/14

ATTERBERG LIMITS TEST RESULTS

FIGURE H5

PLASTICITY INDEX

SILTY CLAY
60
CH
50
40 //
Cl Q@
\v‘.\>
30 P
°
cL X

20 //
10 A

cL |y

CL-ML ) MI-Ol MH-OH

ML oL

0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 16+910 19L 1.83 243.11
X 16+910 19L 6.40 238.54
A
_February 2014 . . Prep'd AN ...
.647-89-00 . ... THURBER Chkd. | MEF .




MINISTRY OF TRANSPORTATION, ONTARIO

METRIC

DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES

CONT No 2014-6026
GWP No ©647-89-00

UNLESS OTHERWISE SHOWN

HWY 11/17 FOUR LANING
EASTBOUND LANES

(STA. 164830 TO 16+940)
BOREHOLE LOCATIONS AND SOIL_STRATA

SHEET

| 16+§75 CL
[

AN\ MMM GrouP

THURBER ENGINEERING LTD.

I

16+850 19R

PROP. HWY 11/47 EBL \

* |

|

|

16+875 29

P

PLAN

LAKE
SUPERIOR

o~

10 6] 10 20m 1]
SCALE 1:500 KEYPLAN
LEGEND
16+850 19R 16+875 CL , , 16+875 29R 16+902.2 16.7R @ | Borenole
$’ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
250 250 CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
N T Piezometer
245 N /ﬁ——w"";- 045 90% Rock Quality Designation (RQD)
J N
ORGANICS —/5%#*"‘7— 27 9 A/R Auger Refusal
’ '7‘ NO ELEVATION NORTHING EASTING
. 3 16+850 19R 242.2 5 427 4149 207 064.6
E. , 4 16+850 29L 244.8 5 427 418.1 207 016.7
Y 1, 16+863.3 23.9L 243.7 5 427 430.5 207 022.6
240 1 0 240 16+875 29R 2445 5 427 439.2 207 076.2
9 SILTY CLAY 2 16+875 CL 243.4 5 427 4411 207 047.3
TRACE SAND, TRACE SILT SEAMS 16+896.5 28.2L 243.3 5 427 464.0 207 020.5
! Very Soft to Stiff ||8g{ 16+902.2 16.7R 245.4 5 427 466.7 207 065.7
? 2 R 164910 19 244.9 5 427 477.3 | 207 030.6
1 -
235 6 L= 235
L
/ 8t - "‘JHJ 19%
4 L=
(e MR -NOTES-
51 W)The boundaries between soil strata have been
j established only at Borehole locations. Between
230 _l% 230 Boreholes the boundaries are assumed from
A/R // geological evidence.
SAND 500 2)This drawing is for subsurface information only.
TRACE TO SOME GRAVEL, TRACE SILT _Surfoce_ details and features are for conceptual
Very Dense illustration.
GEOCRES No. 52A-182
225 225
1%]
PROFILE ALONG ¢ HIGHWAY 11/17 EBL 2
]
10 0 10 20m H 1:500 2
: N T ALDroae { gES|g£TE33§Y|cHK JPL_[CODE Djfg’:g: T [DATE _OCT. 2014
1700mm ON ORIGINAL DRAWING -
5 0 5 10m Vv 1:250 DRAWN MFA |CHK SBP [SITE [STRUCT [OWG 12

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(LowFill).dwg

PLOTDATE: 10/1/2014 4:14 PM
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- - = — — - = = - = - = - oo |CONT No 2014-6026
DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES GWP NO 647789700
UNLESS OTHERWISE SHOWN
HWY 11/17 FOUR LANING | SHEgT
WESTBOUND LANES
(STA. 164830 TO 16+940)
164+850 29L BOREHOLE LOCATIONS AND SOIL STRATA
$ 16+896.528.2L
\ T \ \ 'A\\\ MMM GROUP
| g 2 | : [
\ \ 16+910 19L \ . l
\ \ PROP. HWY 11/17 WBL \ THURBER ENGINEERING LTD.
| ! ‘ |
, 164875 CL
| I | | | é? | | |
[ I [ [ [ [ [ [ [ [ [
LAKE
SUPERIOR
10 0 10 20m 1
L | L | {
L
SCALE 1:500 KEYPLAN
LEGEND
164850 29L 16+863.3 23.9L , 164875 CL 16+896.5 28.2L 16+910 19L & | Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
250 250 CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
" /M N = 045 90% Rock Quality Designation (RQD)
N\ _— ;_icj;7f—f- A/R Auger Refusal
= = — w7,
:/'H"‘;;?ry,.ﬂ — — ~;77 Py 10 NO ELEVATION NORTHING EASTING
6 %% 77.7_/‘7 7§f;—' 5 97 3 16+850 19R 242.2 5 427 414.9 207 064.6
5 6 16+850 29L 244.8 5 427 418.1 207 016.7
. 3 0 16+863.3 23.9L 243.7 5 427 430.5 207 022.6
240 1 1 240 16+875 29R 244.5 5 427 439.2 207 076.2
SILTY CLAY 1 1 16+875 CL 243.4 5 427 441.1 207 047.3
! TRACE SAND, TRACE SILT. SEAMS 16+896.5 28.2L 243.3 5 427 464.0 207 020.5
\ Very Soft to Stiff 0 7 164902.2 16.7R 245.4 5 427 466.7 207 065.7
Vi ot A 16+910 19L 244.9 5 427 477.3 207 030.6
50 100 4'/‘1"14-444 L L WR
4'4—‘4/J P
235 50 B 2% 4.7 = 235
Teldag e
10 7
AR -NOTES-
SAND / _WA/R 1) The boundaries between soil strata have been
TRACE TO SOME GRAVEL, TRACE SILT ( established only at Borehole locations. Between
230 Loose to Very Dense 230 Boreholes the boundaries are assumed from
\ geological evidence.
RGBT 2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
GEOCRES No. 52A-182
225 225
PROFILE ALONG ¢ HIGHWAY 11/17 WBL 2
10 0 10 20m H 1:500 2
; i i i f DRAWING NOT TO BE SCALED | * [ DATE | BY DESCRIPTION
. 700mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LOAD [DATE OCT. 2014
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FILENAME: H:\Drafting\ 19\1351\237\ted1237—Plan&Profiles(LowFill).dwg

PLOTDATE: 10/1/2014 4:14 PM



Low to Medium Embankments
Highway 11/17 — Red Rock to Nipigon

Appendix |
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Sta. 18+450 to 18+500

Record of Borehole Sheets
Laboratory Test Results
Borehole Location and Soil Strata Drawings
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ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/25/14

Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 18+463.5 14R 10F 2 METRIC
WP# 647-89-00 LOCATION N 5428 994.0 E 207 272.2 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.01.29 - 2013.01.29 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
267.7 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT from surface
267
266
265\
264
263
262
261 \\
>
260
259 \\
258.1
9.7 END OF DCPT AT 9.7m.
BOREHOLE BACKFILLED WITH
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE
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Ontario

Ministry of
v Transportation

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 18+463.5 14R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5428 994.0 E 207 272.2 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.01.29 - 2013.01.29 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
z |9 RESISTANCE PLOT = opsne | NATURAL = REMARKS
=z 8} LmIT MOISTURE | E 5 &
= n | < o} %) 20 40 60 80 100 CONTENT Z O
9l wlzz=| z ‘ ‘ ‘ ‘ I w w w | 3E | GRrRAINSIZE
|8 w 2|25| & |SHEARSTRENGTH kPa P t =
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH <3 b >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




Ministry of
v Transportation

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/25/14

THURBER
RECORD OF BOREHOLE No 18+464.4 12.4R 10F 2 METRIC
WP# 647-89-00 LOCATION N 5428 995.6 E 207 271.3 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic 2013.01.29 - 2013.01.29 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — LY REMARKS
5 . m é % (m) LmIT CONTENT L = % &
= z > GRAIN SIZE
ELEV |8 w| 2|25| & [SHEARSTRENGTHKPa i . % | bistriBUTION
DEPTH DESCRIPTION ':( % i § =) % ':: Y o
£l2 z % S| @ |e auickTRIAXAL WATER CONTENT (%) (%)
267.6 w 20 40 60 kNm3 [GR SA sI cL
0.0 PEAT, amorphous
Very Soft to Soft
Black
Wet
267
282
SS
266 |
SS
444
SS
265
264.7
3.0 SAND, some silt, trace gravel,
occasional peat pockets
Loose Ss © Low recovery
Brown
Moist 264
probable cobbles
263.2
4.4 Clayey SILT, trace sand
2”" 263
rey
Wet SS ©
262
SS o 0 8 67 25
Soft
261
260
SS o
some clay, occasional cobbles
Stiff
259.0
; 259
87 SAND, trace to some silt, trace gravel
Loose
Grey
Wet
SS ¢} 15 71 14
(SI+CL)
258
Continued Next Page
+3 3. Numbers refer to
"7 Sensitivity (%) STRAIN AT FAILURE
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Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 18+464.4 12.4R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5428 995.6 E 207 271.3 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.01.29 - 2013.01.29 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION g z| = > 138| < |© UNCONFINED  + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
257.2
10.5 END OF BOREHOLE AT 10.5m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.6m,
THEN CUTTINGS TO SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5
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Ministry of
Transp%rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 18+475 19L 1 0OF 2 METRIC
WP# 647-89-00 LOCATION N 5429 021.3 E 207 250.1 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM Geodetic DATE 2013.01.30 - 2013.01.30 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ » z RESISTANCE PLOT& PLASTIC JQ\T;-E/;; vauo | 'E REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
266.6 v 20 40 60 80 100 20 40 60 kNm3 [GR sA sI cL
0.0 PEAT, amorphous h
Very Soft to Soft N
Black
Wet Y
266
A
319
1 SS 0
A
A
A
265 30
ooy 2| ss | 2
N
363
3 SS 1
264
263.5
3.1 Clayey SILT, trace sand, with sand
seams 4 | SS 5 o
Firm to Stiff
Grey
Moist 263
11.
+
Firm
262
5 SS 5 5 0 2 78 20
1.5
Very Soft 261
6 SS 9 P
260
12.0
+
Firm
259
2587 7 SS 15 o
7.9 SAND, trace gravel
Loose to Compact
Grey
Wet
258
257.4 8 SS T - o
9.2 END OF BOREHOLE AT 9.2m UPON 075
REFUSAL.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

Continued Next Page

+3 %3,

Sensitivity

Numbers refer to

20
15’}%5 (%) STRAIN AT FAILURE
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ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 2/25/14

Ontario THURBER
RECORD OF BOREHOLE No 18+475 19L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5429 021.3 E 207 250.1 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SBP
DATUM _Geodetic DATE 2013.01.30 - 2013.01.30 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH < z| = >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Feb.10/13 0.1 266.5
Feb.14/13 Frozen -
May22/13 0.0 266.6
20
n 3’ % 3. Numbers refer to 15{’5

Sensitivity 10 (%) STRAIN AT FAILURE
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Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 18+475 29L 10F 2 METRIC
WP# 647-89-00 LOCATION N 5429 026.5 E 207 2416 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.01.29 - 2013.01.29 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH < z| = >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
266.5 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0
2663 Frozen up to 0.2m /
0.3 Start DCPT from 0.2m
266
265
264
263
262
261
260
259 \
258
257 \
N
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 5> (%) STRAIN AT FAILURE
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Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 18+475 29L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5429 026.5 E 207 2416 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.01.29 - 2013.01.29 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT — | Remarks
E %) < PLASTIC 0 T URE LiQuID .
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
9| x wlzz=| z I I ! ! ! w w w ou GRAIN SIZE
|8 w 2|25| & |SHEARSTRENGTH kPa P t =
ELEV DESCRIPTION (2l ¢ | 2[z2] E — DISTRIBUTION
DEPTH <|5 b >3 3 < | O UNCONFINED + FIELD VANE y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNm3 [GR sA sI cL
/>
256 [
\\
255.4
1.1 END OF DCPT AT 11.1m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5
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Ontario

Ministry of
v Transportation

THURBER
RECORD OF BOREHOLE No 18+475 CL 10F 2 METRIC
WP# 647-89-00 LOCATION N5429011.4 E 207 266.3 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.01.29 - 2013.01.29 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ o 2 RESISTANCE PLOT = e MU g REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comenr MT| SO &
Sl L B[ZE| 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH < z| = >3 5 < | O UNCONFINED + FIELD VANE Y )
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
267.0 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Frozen up to 0.2m 267 4
0.2 Start DCPT from 0.2m
266
265
264
263
262
261
260
259
258
AN
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 5> (%) STRAIN AT FAILURE
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Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 18+475 CL 20F 2 METRIC
WP# 647-89-00 LOCATION N5429011.4 E 207 266.3 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2013.01.29 - 2013.01.29 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = e ML | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew WMT| 5O &
2% LIlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV Slo| & | F|20| 2 [SHEARSTRENGTHkPa ———o DISTRIBUTION
DEPTH DESCRIPTION < ERS S|33| £ |© UNCONFINED  + FIELD VANE Y %)
i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kNm3 [GR SA sI cL
757 \
256 5\
255 <L
\
254.1 ™~
12.9 END OF DCPT AT 12.9m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5
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GRAIN SIZE DISTRIBUTION

FIGURE I1

PERCENT FINER THAN

SAND

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

200 100 6050 40 30 16
! ! !

108
! !

Size of openings, inches

4 3 3/8M22" 34" 1" 112" 3"41/4"6"
! - ! ! [

100

90

80

. y

o d

w 7

. #

20 ,./

10

0.0001 0.001 0.01 0.1 1

GRAIN SIZE, mm

10 100

SILT and CLAY FINE | MEDIUM | COARSE

FINE COARSE

COBBLE

FINE GRAINED SAND

GRAVEL SIZE

LEGEND

SYMBOL BOREHOLE
o 18+464.4 12.4R

DEPTH (m)
9.45

[
AR
THURBER

ELEV. (m)
258.20
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GRAIN SIZE DISTRIBUTION

FIGURE 12

PERCENT FINER THAN

CLAYEY SILT to SILT

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

Size of openings, inches

200 190 ﬁ;ﬂ 30 1‘6 106? 4 Z‘i 3/?"1/?“ 3/‘4" 1‘" 11‘/2" 3"41‘/4"6‘"
100 /i,, E—/’ T
) X
. ; /,/
70 4 P/
60 f
50 /
40
30 /ﬁ
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 18+464.4 12.4R 6.40 261.24
X 18+475 19L 4.88 261.76
|
.February 2014 . . Prep'd AN .
.847-89-00. .. ... THURBER Chkd. | MEF ..
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ATTERBERG LIMITS TEST RESULTS

FIGURE I3

PLASTICITY INDEX

60
CH
50
40 //
Cl &
\v‘.\>
30 e
cL

20 //
10 A

cL - yd

CL-ML !/ MI-OI MH-OH

ML oL

0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
e 18+464.4 12.4R 6.40 261.24
X 18+475 19L 4.88 261.76
[
.February 2014 . . Prepd AN
.647-89-00 . THURBER Chkd. | MEF

CLAYEY SILT to SILT
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W8+l‘¥75 CL

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

i | ] i

18+464.4 12
T (. .
A

18+463.8 14R

+

AR

PROP. HWY. 11/17 EBL
10 0 10 20m
; SCALE 1:500
1844635 14R, , 18+464.4 12.4R
‘?’? 18+475 CL
280 280
275 275
270 PEAT 270
~PEAT
A
9 v
1
265 -3 oo 265
5 SAND
o SOME SILT, TRACE GRAVEL
CLAYEY SILT 8 1] Loose
TRACE SAND
Soft to Firm 2
260 ) 17 260
i
] 9
100 50 O
SAND A/R
TRACE TO SOME SILT, TRACE GRAVEL
255 Loose 255

0

PROFILE ALONG

50 100

¢ HIGHWAY 11/17 EBL

H 1:500

Om
]

|

10
L |
[
f T
5

I
T
0

T 1
5 10m

V 1:250

DRAWING NQT TO BE SCALED |

1700mm ON ORIGINAL DRAWING 1

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING | SHEET
EASTBOUND LANES
(STA. 18+450 TO 18+500)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

LAKE
SUPERIOR

KEYPLAN

LEGEND

Borehole

Cone

N Blows /0.3m (Std Pen Test, 475J/blow)
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-NOTES-

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

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

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

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
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THURBER
RECORD OF BOREHOLE No 19+874.3 8.3L 10F1 METRIC
WP# 647-89-00 LOCATION N 5430 286.4 E 207 814.4 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY SBP
DATUM _Geodetic DATE 2013.01.30 - 2013.01.30 CHECKED BY JPL
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E N RESISTANCE PLOT = e ML | REMARKS
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i z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
275.3 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Start DCPT at surface
275
274
273 AN
2723
3.0 END OF DCPT AT 3.0m ON
PROBABLE BEDROCK OR
BOULDER.
n 3’ % 3. Numbers refer to 15{2g5
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TO WATER BEARING MATERIAL
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BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.7m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE
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-NOTES-

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

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