PRELIMINARY
FOUNDATION INVESTIGATION AND DESIGN REPORT
HIGH FILL EMBANKMENTS AND DEEP CUTS
FROM KITCHENER-WATERLOO EXPRESSWAY TO EAST OF REGIONAL ROAD 17
HIGHWAY 7-NEW, KITCHENER TO GUELPH
G.W.P. 408-88-00

VOLUME 2

Geocres Number: 40P8-172

Report to

Ministry of Transportation Ontario

Southwestern Region

Thurber Engineering Ltd.

2010 Winston Park Drive, Suite 103
Oakville, Ontario

L6H 5R7

Phone: (905) 829 8666

Fax: (905) 8291166

October 6, 2009
File: 15-64-17
\\Torserver1\Projects\1 5\64\17 Hwy 7 New\Reports &

Memos\Embankments\Embankment Section 1\}5-64-17
Embankment section 1.doc



Embankments — KWE to east of RR17
Highway 7-New, Kitchener to Guelph

Appendix K

Appendix L

Appendix M

Appendix N

Appendix O

Appendix P

Appendix Q

Appendix R

Appendix S

- Appendix T

Appendices include:

Appendices

KWE Expressway N-E Ramp, Station 15+020 —15+060
(Borehole 08-006)

KWE Expressway N-E Ramp, Station 15+080 ~15+270
(Boreholes 08-008, 08-010, 08-012)

KWE Expressway N-E Ramp, Station 15+290 —15+395
(Boreholes 08-013, 08-014, 08-020, 5, 9)

KWE Expressway N-E Ramp, Station 15+525 —15+580
(Boreholes 08-021, 08-022)

Regional Road 52, S-E/W Ramp, Station 10+000 —10+155
(Boreholes 08-070, 08-071, 08-072, 08-073, 08-075)

Regional Road 52, W-S Ramp, Station 10+160 —10+185
(Boreholes 08-074)

Regional Road 17, N/S-E Ramp, Station 10+000 —10+245
(Boreholes 08-107, 08-114 08-115, 08-116)

Regional Road 17, W-N/S Ramp, Station 10+000 —10-+485
(Boreholes 08-101, 08-103, 08-104, 08-105, 08-106, 08-107)

Regional Road 17, N/S-W Ramp, Station 10+000 —10+340
(Boreholes 08-108, 08-111, 08-112, 08-113, 08-117)

Regional Road 17, N/S-W Ramp, Station 10+300 —~10-+485
(Boreholes 08-108, 08-109, 08-110)

- Record of Borehole Sheets

- Foundation Comparison

- Slope Stability Output

- Site Photograph

- Drawing titled “Borehole Locations and Soil Strata”

[
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Embankments — KWE to east of RR17
Highway 7-New, Kitchener to Guelph

Appendix K

KWE Expressway N-E Ramp, Station 15+02¢ —-15+060
(Borehole 08-006)

Record of Borehole Sheets
Laboratory Test Results
Drawing titled “Borehole Locations and Soil Strata”
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THURBER



ONTMT4S 6417R.GPJ  8/17/09

Ministry of [
Transportation . l
Ontario < .
RECORD OF BOREHOLE No 08-006 10F 1 METRIC
G.W.P.__ 408-88-00 LOCATION N4 814 647.59 £ 225 992.18 ORIGINATED BY 1G
HWY 7 BOREHOLE TYPE _Solid Stem Augers COMPILED BY AN
DATUM _Geodstic DATE 2008.12.01 - 2008.42.01 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W |RESISTANCE PLOT NATURAL - REMARKS
E 7] 6 PLASTIC MOISTURE LU - I
= onlcsg| @ 20 40 60 80 100 "™  coma | 505 &
=N YlzE| 2 e e we " wo| 58 | cramsize
L18| ¥ 1 2|e5]| © [SHEARSTRENGTHKPa
ELEV DESCRIPTION = e i Zlz2g| £ B DISTRIBUTION
DEPTH 3s|3|* >|138| £ |o unconFNeD  + FIELDVANE M %)
2 Z|&°] @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
311.2 o 40 80 120 160 200 20 40 60 kN/m3 JGR sA sI cL
0.0 Clayey SILT, sandy, trace gravel,
occasional organics
Firm to Stff 1 88 7 311 ©
Brown to Black
{FiLL)
2 8s 10 [«]
310
3 8s 11 Yy o 1 41 41 17
308.9 %00 n
23 SAND and GRAVEL
Very Dense 0.025
Brown
Moist
3.0
Clayey SILT, sandy, possibie boulder,
occasional organics, odour 5 ss 12 308 )
Stiff
Black
307.1
4.1 Silty CLAY, trace gravel, some ,f%
decayed wood pieces '%% 307
Very Stiff IZé
Grey %%
7
W6 | ss| 2 o
%
7
%% 306
%
%%
%%
%7
2
A
Vi
%7
%
.
4 ; 305
,// 7188 | 22 °
)
304.5 %%
6.7 END OF BOREHOLE AT 6.7m.
WATER OBSERVED AT 3.0m
DURING DRILLING.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
2009.01.09 23 308.9
2009.02.12 1.9 308.3

3 3. Numbers referto 2
X ensitivity 1S (9,) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/13/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE K1
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//
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0.0001 0.001
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0.1

1 10

GRAIN SIZE, mm

100

SILT and CLAY

FINE

| MeDIUM { COARSE FINE

COARSE

COBBLE

FINE GRAINED

SAND

GRAVEL

SIZE

LEGEND

SYMBOL
]

.408-88-00.... ...

BOREHOLE DEPTH (m)

08-006 1.83

THURBER

ELEV. (m)
309.40
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MOT AL WY

PR-O-707

METRIC

MIRETRY OF TRAANSPORTANON, ONINWG

SCALE 1:1000

08-006

. 3

PROPOSED GRADE~
N—E RAMP TO K-W EXPRESSWAY

A

~

P
.
rC
%
.

NENEN 9

\\\ N\
NAS

SILTY CLAY
TRACE GRAVEL, SOME DECAYED WOOD PIECES
Very Stiff

PROFILE ALONG ¢ OF PROP. N—E RAMP TO K-W EXPRESSWAY

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No
GWP No 408-88-00
HIGHWAY 7

RECOMMENDED ROUTE SHEET

KW EXPRESSWAY N-£ RAMP, 15+020 T0 15060
BOREHOLE_LOCANONS AND_ SOl STRATA

THURDER ENGINEEFING LTD.

. - L1 . TAL » MATERIALS

KITCHENER

KEYPLAN
LEGEND
"' Borehole
'$' Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60° Cone, 475J/blow)
PH Pressure, Hydraulic
p-3 Water Level
Head Artesian Water
T Piezometer
20% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
08--006 311.2 4 814 647.6 225 992.2
-NOTES-

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

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

3)Proposed grades cre from Plate 2B of the EA.
Study.

GEOCRES No. 40P8-172

(%]
z
0 20 40 60m HOR 1:1000 %
—_— gt o M M R L SR TON
0 8 16 24m  VER 1:400 = 8 A R o S —

. st k. R AdT D4 D oanf WEY Ay



Embankments - KWE to east of RR17
Highway 7-New, Kitchener to Guelph

Appendix L

KWE Expressway N-E Ramp, Station 15+080 -15+270
(Boreholes 08-008, 08-010, 08-012)

Record of Borehole Sheets
Laboratory Test Results
Site Photograph
Drawing titled “Borehole Locations and Soil Strata”

[

THURBER



ONTMT4S 6417R.GPJ  3/13/09

Minisiry of n
Transportation .

Ontario
RECORD OF BOREHOLE No 08-008 10F 1 METRIC
G.W.P._ 408-88-00 LOCATION N 4 814 588.68 E 226 002.14 ORIGINATED BY Lo
HWY 7 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM  Geodetic DATE 2008.12.02 - 2008.12.02 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ® ; RESISTANCE PLOT ene A oo - REMARKS
%] MOISTURE I
5 « m § g 8 2|0 4[0 69 8,0 190 LT CONTENT uMIT LZ‘- g &
= 4 > GRAIN SIZE
ELEV a4l w| 3|25l & [sHEARSTRENGTHPa v 2 | oeTRIBUTION
DESCRIPTION =1z 215z &
DEPTH é 35 t > 8 3 § O UNCONFINED + FIELD VANE y (%)
12 Z1€©°| © |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
314.3 w 20 40 60 80 100 20 40 60 kwm3 JerR sA si oL
0.0 Clayey SILT, some sand, occasional
rootlets
Stiff t]pss| 314 o
Brown to Black
(FILL)
2 SS 10 o
313
312.8
1.5 Silty CLAY, trace sand £onel
Soft to Stiff //"?, s | ss | 12 o
Brown pﬂ ¢
(TiLL) ’gé
%%
/a 312
gl 4 | ss | ¢ o—t—rof 0 8 31 61
;g&
%%
f; /
o
5 Ss 4 311 G-
-
310.2 4
4.1 SAND and GRAVEL, some silt, some b~/
clay ".O 310
Very Dense )o .
Brown Q
o
Wet L
°D 6 1 8s | 61 o 34 47 19
o. (S1+CL)
+J
o[ 309
308.7 (=]
5.6 Silty CLAY, trace sand i
Hard *;’;é
Grey ,6{
(TILL) 7
1%
B 7 | ss | 308
’
o
]
4 L
%
97 307
7
V%/
A//;://
557
‘228 S K i 0 5 41 54
%7
306.1 ZY
8.2 END OF BOREHOLE AT 8.2m.
WATER LEVEL OBSERVED AT 4.5m
DURING DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
+ 3 y 3. Numbers refer to 15:;5
"7 Sensitivity 57 (%) STRAIN AT FAILURE



ONTMT4S 6417R.GPJ  3/13/08

Ministry of |
Transportation .

Ontario TURBER
RECORD OF BOREHOLE No 08-010 10F 2 METRIC
G.W.P.__ 408-88-00 LOCATION N 4 814 523.45 E 226 013.77 ORIGINATED BY _sLL
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE 2008.07.14 - 2008.07.15 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % 1_3 RESISTANCE PLOT e A ot - REMARKS
© MOISTURE - I
= o|SE] @ 20 40 60 80 100 |7 oema | £ S &
=R Qwlizgl z e Lt wp w we| 58 | cransize
ELEV Sy ow 2125] S |SHEARSTRENGTHkPa
LE! DESCRIPTION ~12] ¢ 21z e [ | DISTRIBUTION
DEPTH s15| ¢ >138| < |O UNCONFINED  + FIELD VANE Y %)
ElZ Z|EC| © | QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
3174 w 20 40 60 80 100 20 40 60 kN/m3 |GR sSA s1 CL
g ? TOPSOIL: (100mm), with roots and —
: \roollels /
317.0 SAND, trace silt R
0.5 Brown 317
Moist é
Silty CLAY, some sand o sandy, /é
trace gravel, occasional rootlets ’{(4/ 1 8s o]
Very Stiff %g
Brown ,’4-
TILL .
(TILL) :2 2 316
%4
1 2 | ss °
'?ﬁ
%7
Hard ’g/
Grey 72?
%% s 315 oy Ly 1 33 38 28
3147 3| ss .
27 Siity SAND, trace gravel, trace clay 5 65 21 9
Very dense
Grey
Moist to Wet ss
(TILL)
; 314
313.6
3.8 Silty CLAY ;
Hard %
Grey ,/
/2'/
; 313
7
%
/¢ 5| ss al- | 0 0 36 64
Z
2/
2
7 312
¢
; 7
Z
%%
311.3 /4 °
6.1 SAND, trace to some silt, trace clay S 6 | ss o
Very Dense
Grey 311
Moist to Wet
Loose 110
74 Ss o 0 9 10
(SI+CL)
309
8| ss 9
trace to some gravel [o}
Very Dense 308

Continued Next Page 20
. x 3. Numbers refer to 15¢5

Sensilivity (%) STRAIN AT FAILURE



ONTMT4S 6417R.GPJ  3/13/09

Ministry of -
Transportation . .
Ontario
RECORD OF BOREHOLE No 08-010 20F2 METRIC
G.W.P._ 408-88-00 LOCATION N 4 814 523.45 E 226 013.77 ORIGINATED BY _stt
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE 2008.07.14 - 2008.07.15 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [RESAMIC QONE PENETRATION
i z { pasnc  MATURA Loun = REMARKS
= MOISTURE - T
= wl<dl o 20 40 60 80 100 T conen T 5 0 &
2|8 Y4izgl = vt S wp w we] 28 | oramsize
v alpl| ¥ 3195 Q |SHEAR STRENGTH kPa
ELE DESCRIPTION =1s| & 21284t &£ e O DISTRIBUTION
DEPTH 213 ot >13 5 < | O UNCONFINED + FIELD VANE ¥ %)
=% ZEC| @ |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 {GR sA st cL
SAND, some silt, trace clay
Very Dense
Grey
Wet 307
ss | 100/ 0 87 13
150 o (SI+CL)
306
305.2 o
12.3 Sandy SILT, some clay ss | 100/ q
304.9 Very Dense 225 305
126 Grey
Moist
(TILL)

END OF BOREHOLE AT 12.6m.
Piezometer instaliation consists of

with a 1.52m slotted screen,

WATER LEVEL READINGS:

DATE DEPTH (m)
2008.07.16 6.3 311.1
2008.08.20 5.9 3115

25mm diameter schedule 40 PVC pipe

ELEV. (m)

3 3 3. Numbers refer lo 2

+ 1545
Sensitivity —%

(%) STRAIN AT FAILURE




ONTMT4S 6417R.GPJ  3/13/09

Ministry of -
Transportation .
Ontario TrHUMSER
RECORD OF BOREHOLE No 08-012 10F 3 METRIC
G.W.P.__ 408-88-00 LOCATION N 4 814 492.60 E 226 030.18 ORIGINATED BY sit
HWY 7 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE 2008.07.15 - 2008.07.16 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [SYRAMIC GONE PENETRATION » ‘
x 2 PLASTIC TURAL LouiDd - REMARKS
- 8 MOISTURE - I
z o Liry war | £ &
[y wlg§ 1] 20 40 60 80 100 CONTENT z O
218 BI1Z2E| z e L we w wel 58 | cransize
ELEV afgt ¥ 2125 Q |SHEAR STRENGTH kPa DISTRIBUTION
DESCRIPTION 1S & 2|22 E —— o>
DEPTH é 5 - > 29 § O UNCONFINED + FIELD VANE Y (%)
S z ZO1 L e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
317.7 i 20 40 60 80 100 20 40 60 xNm 3 |GR sA sI oL
L0 ' TOPSOIL: (100mm), with roots and P
: \roollels . /
Sitty CLAY, trace sand, trace rootlets
Very Stiff to Hard 7
Brown %Y 317
4 1] ss | 17 o
%
// 316
4 2 1 ss | 21 o
f
)
¢ 57
?/
]3] ss| s i 6 4 37 59
%7 315
2
sand seams
Mottled Brown to Grey 7%
4 8s 17 o
%2 314
%7
1%%
%
7%
7
7
7
% 313
] S| ss | 1 0 0 45 55
%
7
%%
%7
%
% 312
2
%
7
46| ss | 20 o
7
311
%
%
%
310.0 % o
7.6 SAND, trace silt S 310
Very Dense 7 ss 60 o
Grey
Wel 3 g0 7
{S1+CL)
309.1
8.5 Silty CLAY, trace sand
Hard 309
Grey
7
2
8 SS 93 0|
] 308
Continued Next Page 20
+3 % 3. Numbers refer to xs-(}s

Sensilivity

10

(%) STRAIN AT FAILURE



ONTMT4S 6417R.GPJ  3/13/09

Ministry of
Transportation

Ontario
RECORD OF BOREHOLE No 08-012 20F3 METRIC
G.W.P.  408-88-00 LOCATION N 4 814 492.60 E 226 030.18 ORIGINATED BY stL
HWY 7 BOREHOLE TYPE __Hollow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE 2008.07.15 - 2008.07.16 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  [SYNAMIC CONE PENETRATION .
wi P-4 PLASTIC LIQUID faud REMARKS
e 2 g L HMOISTURE wer] £ 5 &
I nl<s| o 20 40 60 80 100 CONTENT zQ
Sie gzl 2 e et WY (A wp w w | 54 | cramnsize
R 3125 © [SHEARSTRENGTHKPa 3
ELEV DESCRIPTION =128l 2] 2{Z28) F B — DISTRIBUTION
DEPTH HEIR: 138 < | O UNCONFINED  + FIELD VANE M (%)
e z ! L |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNim3 |GR SA si cL
Sitty CLAY, trace sand
Hard ‘
Grey ¢
7
2
1 307
49| ss | s 0 1 44 55
h
%%
.
Y
306
t
2%
Layer of sand: (100mm} 7 °
2 10f{ 88 | 79 fe
%
27
% 305
%%
Y
%
%
’
304
%
] 11| ss | 48
”
7
303
7
7
7
Y
é
/12 SS | 33 q 1 0 3 36 61
7 302
7
7
)
4
301
”
131 88 | &7
7 300
%
4] ss | a2
% 293
2%
%
7
%
298
Continued Next Page
+3 %3, Numbers refer to

Sensitivity

20
‘5‘%'5 (%) STRAIN AT FAILURE




ONTMT4S 6417R.GPJ  3/13/09

Ministry of |
Transportation . .
Ontario
RECORD OF BOREHOLE No 08-012 30F3 METRIC
G.W.P.__ 408-88-00 LOCATION N 4 814 492.60 E 226 030.18 ORIGINATED BY _stL
HWY 7 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE 2008.07.15 - 2008.07.16 CHECKED BY RPR
DYNAMIC CONE PENE TRATION
SOIL. PROFILE SAMPLES @ 5 RESISTANCE PLOT NATURAL - REMARKS
L) é nync MOISTURE Uﬁwm: = I &
£ ntgd| o 20 40 60 80 100 | coNTenT z9
2lEl o | 428 z e L1 wp w we] 58 | cransize
ELEV DESCRIPTION & o | o 2 % a8 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH 3 2| >13 3 £ | O UNCONFINED + FIELD VANE y %)
=12 z|E©| @ [e quickTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNim3 |GR sA 1 cL
-
Silty CLAY 415 ss | 47 o
Hard %
Grey /é‘
%%
%
7 207
VA
%%
]
7%
%
296
%
%7
%%
;
%7
/; 295
7
16| SS | 67 °
2
%
7 g 294
2
293.6 %%
24.1 Sandy SILT, some clay, trace gravel 4]
Very Dense 114
Grey R
Wet 0
(TILL) 17| ss | 82 203 o) 9 47 33 1
q . g
8k
4.
Jd 292
1181 ss | 100 o
- 150
4.
114
1 291
s
2P
c 19} 8s | 100/ [
Layer of sand: (200mmy) é i 250 754 30 9
4.
i
i 289
a N .
11201 ss | o0 o
288.3 4 226
293 END OF BOREHOLE AT 29.3m.
BOREHOLE BACKFILLED WITH
BENTONITE BENSEAL TO 0.3m
THEN HOLEPLUG TO SURFACE.
4+ 3 % 3. Numbers refer to 2

1545
10

Sensitivity

(%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/13/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE L1

SILTY CLAY & SILTY CLAY TILL

U.8.S. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 38Tyt 31[4' 1o 3'41/4'6"
100 ’ 3 -y == 1 > I 1 i 1 1
i T e el
90 { - o
4 { A
80 o L
. / 0t
prd
<
T Jh/ /1
= 60 T
: ¢, o
Z /‘/
iL 50
g ~
2 £
4
M
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)
® 08-008 2.59 311.69
x 08-008 7.92 306.36
A 08-010 2.50 314.94
+* 08-010 4.88 312.57
® 08-012 2.59 315.08
o] 08-012 4.88 312.79
W.P# .408-88-00.......... . l

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/13/09

Highway 7 - New

GRAIN SIZE DISTRIBUTION

FIGURE L2

SILTY CLAY & SILTY CLAY TILL

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 36 108 4 3 3/?'1/12' kiZ 1; l|'f2' 34 1I/4‘ SI'
100 j:;: i, . o iy iy
i
90
A
80
70
3 f
£ g
wl
z
w50
e
z
o
Q4
uwl
o
30
20 m
10
0 m
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM ] COARSE FINE COARSE | pn o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-012 10.90 306.77
X 08-012 15.54 302.13

THURBER




GRAIN SIiZE DISTRIBUTION - THURBER 8417R.GPJ 3/13/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE L3

SILTY SAND TILL

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 1?0 6950 4'0 30 1;6 10? ‘t 3 38Me 3!]4' 1" 11]/2‘ 3'41l/4'6l'
100 l’ 3
L}
90 /.-/
[
80
70
pzd
£
= 60
o
w
Z
i 50
}...
Z
3 /
g /
[s
30
20 .,././
Pe
10 r— H
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUM ] COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-010 2.80 314.65
W.P.# .408-88-00.. ... . ’ l

Prepared By AN.................. ..
Checked By RPR

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/13/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE L4

SAND & GRAVEL

U.8.8. Sieve size, meshesfinch

Size of openings, inches

2?0 190 6?50 4[0 30 1|6 10? 4 3 3/[8'11‘2' 3/;:' 1" 11112‘ 3'41‘/4'6;
100
90 /
80 ’
70
pd
£
= 60
&
zZ
£ s ! P
- A
= 9]
8 1
Q 40 /.,
1]
o
30 -7
7
20
10
0 m
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM l COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
e 08-008 4.88 309.40
W.p.# .408-88-00.......

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/13/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE L5

SAND

U.S.8. Sieve size, meshesfinch

Size of openings, inches

200 1?6 6?50 4]0 30 16 108 ‘i-j 2'1112‘ 31‘4' 1" n‘rz' 3“'41‘/4'51'
Miﬁ;
-
380 // //‘
ol | X
80 A
70 f
2 //
<
E 60
. /
L
Z
T 50
—
z
: |
Q 40 fl f
w
o
30 }
20
10 ,J
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE |MEDIUM| COARSE FINE COARSE | ype =
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
[ ) 08-010 7.92 309.52
X 08-010 10.77 306.67
A 08-012 8.09 309.58
W.P.# .408-88-00..... ... . l

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/13/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE L6

SANDY SILT TILL

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 1(‘)0 6?50 4[0 30 1[6 10? ? 3 3!|8"|Iz‘ 314" 11‘ lez‘ 3'41114'6"
100
¥/:
(A
90 ;
2
%
//
70 /
pid
£
= 60
L b1
EE)
Z
T 50 L7
[ Vi
Z
O
Q 40
&
30 ";
o x|
° I
0 m m
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ‘ MEDIUM l COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SiZe
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
] 08-012 24.69 292.98
X 08-012 27.74 289.93
W.P# .408-88-00..... ...

THU

RBER




THURBALT 6417R.GPJ 3/13/09

Highway 7 - New

ATTERBERG LIMITS TEST RESULTS

FIGURE L7

PLASTICITY INDEX

Date

Project

SILTY CLAY & SILTY CLAY TILL

60

CH
50
40 //
o ‘\Q«
NS
° P
30 »
e
>
cL X
20 //
A /
10 P
cL
CL-ML / MI-OI MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® 08-008 2.59 311.69
b ¢ 08-008 7.92 306.36
A 08-010 2.53 314.92
* 08-010 4.88 312.57
® 08-012 2.59 315.08
& 08-012 4.88 312.79
March 2009 . . ' Prepd . ... AN
.408-88-00 | THURBER Chkd RPR




THURBALT 6417R.GPJ 3/13/09

ATTERBERG LIMITS TEST RESULTS

Highway 7 - New

FIGURE L8

PLASTICITY INDEX

Date

Project

SILTY CLAY & SILTY CLAY TILL

60
CH
50
40 //
CI \;9
\$0
30 -
CL X

10 o /

CL

CL-ML / MI-O! MH-OH

ML OL

0
0 20 30 40 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® 08-012 10.90 306.77
X 08-012 15.54 302.13
March 2009 Prep'd ... AN
.408-88-00 THURBER Chkd RPR
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Embankments — KWE to east of RR17
Highway 7-New, Kitchener to Guelph

/

Existing
N-E/W
Wellington
Street Ramp

Photo. Looking to the north side of Borehole 08-010
Existing exit ramp from KWE NBL to Wellington Street East/West

DRAFT [—
L)



Embankments — KWE to east of RR17
Highway 7-New, Kitchener to Guelph

KWE

Photo. Looking to the east side of Borehole 08-010
KWE

DRAFT [



Embankments — KWE to east of RR17
Highway 7-New, Kitchener to Guelph

Wellington Street

KWE

Photo. Looking to the south side of Borehole 08-012
KWE & Wellington Street bridge

DRAFT )



PLOT SONK 111

ONDRO

MnSTRY OF

SCALE 1:1000

08—01(2?

PROPOSED GRADE-—

P—

{p
<&

SAND o
TRACE SILT
SAND
TRACE GRAVEL, TRACE CLAY TRACE SILT
Very Dense e AV AN //’ Very Dense
SAND/ TP
TRACE TO SOME SILT, TRACE CLAY, LR N g 5 e
TRACE TO SOME GRAVEL .
Loose to Very Dense g%
1/ SILTY CLAY
: A ”TRACE SAND, SAND SEAMS, TRACE ROOTLETS
1 : // g g Very Stiff to Hofd
SANDY SILT TILL

%y ,/ '/-’ 28%

SOME CLAY, TRACE GRAVEL
Very Dense

IR i GEOCRES No. 40P8-172
PROFILE ALONG ¢ OF PROP. N—E RAMP TO K-W EXPRESSWA P
0 20 40 60m HOR 1:1000 g
e —— DRANING HOT TO 6 SCED =[O [Bv OESCRPTN
0 8 16 24m VER 1:400 ' e = e

=

AW RIVAR R

METRIC

s N—E RAMP TO K—W EXPRESSWAY

Ay
R

y

W VAT
oL LHATTER

DIMENSIONS ARE N METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

T

CONT No
GWP No 408-88-00
HIGHWAY 7 SHEET

RECOMMENDED ROUTE

KW EXPRESSWAY TO N-E RAMP, 154080 T0 154270
BOREHOLE_LOCATIONS AND SOIL STRATA

- THURDER ENGINEEIMNG LTD.

. I L) s AN TAL & MATERIALS

KITCHENER

KEYPLAN
LEGEND
"' Borehole
'& Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60° Cone, 475J/blow)
PH Pressure, Hydrautic
3z Water Level
Head Artesian Water
T Piezometer

90% Rock Quality Designation (RQD)
A/R Auger Refusal

NO ELEVATION
08--008 314.3
08-010 317.4
08-012 317.7

NORTHING EASTING

4 814 588.7 | 226 002.1
4 814 5234 | 226 0138
4 814 492.6 | 226 030.2

-NOTES-

1) The boundaries between soil strata have been
established only ot Borehole locations. Between
Boreholes the boundaries are assumed from
geologica!l evidence.

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

3)Proposed grades ore from Plate 2B of the EA
Study.




Embankments — KWE to east of RR17
Highway 7-New, Kitchener to Guelph

Appendix M

KWE Expressway N-E Ramp, Station 15+290 -15+395
(Boreholes 08-013, 08-014, 08-020, 5, 9)

Record of Borehole Sheets
Laboratory Test Results
Site Photograph
Drawing titled “Borehole Locations and Soil Strata”

[

THURBER



ONTMT4S 6417R.GPJ  3/16/09

Ministry of -
Transportation . l

Ontario v
RECORD OF BOREHOLE No 08-013 10F 1 METRIC
G.W.P.  408-88-00 LOCATION N 4 814 456.60 E 226 061.17 ORIGINATED BY st
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE 2008.07.15 - 2008.07.15 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  |RENMIC CONE PENETRATION .
P Pustc VMoo |k REMARKS
- w|2Z] 8 20 40 6 80 100 |™  comer W] B3 &
91 izl 2 v L 4 i L wp w w, ! DB | GRANSIZE
Lol ¥ Z22a8] @ |SHEAR STRENGTH kPa s
ELEV DESCRIPTION =1 s & < |2 = e Oy DISTRIBUTION
DEPTH =/3] ¢ >51238] £ |o unconFnED  + FiELD vANE y %)
= zlg° @ |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
317.4 w 20 40 60 80 100 20 40 60 kNim 3 [GR sA S L
00l TOPSOIL (125mm), with roots and -
0.1 —\roollels
268 SAND, trace silt, occasional rootlets S
4 Dark brown Ch
06 \Wel / g?
Silty CLAY, trace gravel %ﬁ
Very Stif to Hard :2@ 1] ss | 29 b
Brown ’//
(TiLL) a7
o
7
1
éfz ss | 19 olf { 0 3 28 69
%%
r?.//‘
fén
dfs
%% o
;jé 3| ss| es 14 55 31
Layer of sand: (300mm) r‘é& o (Si+CL)
%
;)4? o 8 8 9
Layer of sandy silt: (200mm) éé 4 sS 25 d {Si+CL)
1A%
/;‘/
136
A
9
313.2 4% %
43 Silty SAND, trace to some clay ol
Very dense
Grey
Moist 5 8§ | 100/ q 0 21 68 11
(TiLL) 275
312
Moist to Wet A o
8 88 | 100/
275 311 e
Wet
310
7 Ss 68 o 0 46 49 5
309.2
82 END OF BOREHOLE AT 8.2m.
Piezometer installation consists of
18mm diameter schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m} ELEV. {m)
2008.07.16 4.6 312.8
2008.08.20 4.5 312.9
3 3. Numbers refer to 2
+7. X 1545

Sensitivity 10 (%) STRAIN AT FAILURE



ONTMT4S 6417R.GPJ  3/16/09

Ministry of -
Transporiation . -
Ontario THUNS N
RECORD OF BOREHOLE No 08-014 10F3 METRIC
G.W.P__ 408-88-00 LOCATION N 4814412 13 E 226 078.93 ORIGINATED BY _sSLL
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE 2008.07.16 - 2008.07.17 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT NATURAL REM
E 1] g PLASHC ossTuRe uauo 'i EMARKS
5 nlzdl & 20 40 60 80 100 | compn | B &
2|8l w | Y12E| 2 e we w wel 54 | cramsize
ELEV DESCRIPTION & o a 3 25 g SHEAR STRENGTH kPa [ — DISTRIBUTION
DEPTH < Z| >13 5 < | O UNCONFINED + FIELD VANE y %)
ez Z|Z©O| U | QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
9.4 o 20 40 60 80 100 20 40 60 km3 |GR sA st cL
0.0 TOPSOIL: (125mm), with roots and =
0.1 \roouets /
Sandy SILT, trace gravel, occasional 319
rootlets and organics
Loose
Brown
Maist
1 ]
{FILL) 58 8
318
Dense
2 S8 38 o
317.2
22 Sity CLAY, trace gravel f
Very Stiff // 317
Brown 2 3 88 20 o
)
%
%%
¢
7
2 " ;
] 4 8Ss 22 T 1 0 5 39 56
Y 316
?/
%%
%
%%
% 315
1
;
7
45| ss | o °
%%
%%
%
314
%
r//
7
%
22?; seams %
6 Ss 32 313 P
7
312.2
7.2 Sandy SILT, trace clay g I
Dense to Very Dense .14
312
Brown to Grey AR
Wet 40_
{TILL) -
311 7 S8 40 o 0 47 48 5
. <
o
Tl 311
q.
14
bl
e )
41l 8 | ss | 100/
91 e 310 4 0 34 62 4
.

Continued Next Page

+3 %3 Numpqs refer to
Sensitivity

20
‘5?35 (%) STRAIN AT FAILURE




ONTMT4S 6417R.GPJ  3/16/08

Ministry of
Transportation

Ontario
RECORD OF BOREHOLE No 08-014 20F3 METRIC
G.W.P__ 408-88-00 LOCATION N4 814 412.13 £ 226 078.93 ORIGINATED BY _sLL
HWY 7 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE 2008.07.16 - 2008.07.17 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES P g RESISTANCE PLOT NATURAL - REMARKS
E w 6 PLASTIC MOISTURE LiQuUID - T
'_O_ @ g g & 210 4[0 6'0 8'0 190 LiMIT CONTENT LMt E % &
8| w| 5|2E| 3 [seansrrencinie we v wil 2% | GRANSIZE
ELEY DESCRIPTION |2 & {zg| & a s DISTRIBUTION
DEPTH HEIRS > |38| < |o UNCONFINED  + FIELDVANE ¥ %)
£12 Z|g°] © e quickTrRiAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page v 20 40 B0 80 100 20 40 60 kNm3 JGR SA I cL
Sandy SILT, trace clay
309.0 ‘B’e’y D‘:”Ze
rown to Grey
10.4 Wet 309
(TILL)
9| ss | a0 o
Silly CLAY, trace sand
Very Stiff to Hard 7
Grey 77
Maist ;/
% 308
%
%
.
477
7
#
%
§ ; 10| ss | 65 307 >
Y
1%%
29
%
% 306
2
%
11 ss | 2 0 3 42 55
%
’
; 305
V)
%
%
%
%%
7
%4
% 304
] 12| ss | 38 b
Vi
2
%
77
%
72
303
13| ss | 53
7
% 302
301
14 ss | x4 { 0 1 32 67
7
7
f 300
Continued Next Page
+3 x 3. Numbers refer to

Sensitivity

20
’5%5 (%) STRAIN AT FAILURE



ONTMT4S 6417R.GPJ  3/16/09

Ministry of f
Transporalion . .

Ontario THUmRER
RECORD OF BOREHOLE No 08-014 30F3 METRIC
G.W.P._ 408-88-00 LOCATION N 4814 412 13 £ 226 078.93 ORIGINATED BY _sLL
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE 2008.07.16 - 2008.07.17 CHECKED BY RPR
SOIL PROFILE SAMPLES | w  |RYNAMIC CONE PENETRATION R
weynl o< PLASTIC uon‘surm'é iauio = REMARKS
=
51 & a § 51 & 20 4 0 & w0 ™ Coma ) 58 &
5 ol 2 GRAIN SIZE
ELEV DESCRIPTIO sle] ¢ % 25 2 [SHEAR STRENGTH kPa S A = | oistriBuTiON
DEPTH {ON S131 7| 5|238| £ |o unconrneD  + FiELDvANE y )
== ZEC] & |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 @0 80 100 20 40 60 kNm 3 |GR SA SI oL
Sitty CLAY, trace gravel, trace sand 151 85 | 39 °
Hard
Gre!
4 // 299
%%
%
%
7
298
g
%%
%
%
f
297
Z
%
%
Dark Grey
7 o
4 16 Ss 89
%
some gravel 7 296 Q
7
7
%
%
g
% 295
2
%
%
294.2 v
25.1 Sandy SILT, trace gravel, some clay 41
Very Dense 114
Grey T 294
Moist .0‘
{TILL) .
i 17 SS 100/ o 3 41 43 13
144 125
-
293
14
%)
3.
14418 ] s {100/ 202 S
I .150
i
14
78 291
14
290.3 1] 19 SS 100/ o
29.1 END OF BOREHOLE AT 29.1m. .150
BOREHOLE BACKFILLED WITH
GROUT TO SURFACE.

3 3. Numbers refer to 2
X Sensitivity 1S (o) STRAIN AT FAILURE




ONTMT4S B6417R.GPJ  3/16/09

Ministry of
Transportation

Ontario
RECORD OF BOREHOLE No 08-020 10F3 METRIC
G.W.P._ 408-88-00 LOCATION N 4 814 380.98 £ 226 219.28 ORIGINATED BY _sit
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE 2008.07.09 - 2008.07.11 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o 5 RESISTANCE PLOT NATURAL M
[T < PLASTIC Loutn = REMARKS
- 2z Q 20 40 60 80 100 LT MOISTURE uar | B 6 &
Q ] zQ @ 1 i N L 1 CONTENT ES
2|81 w | S12E] 2 wp w wi| 5% | oramnsize
_ELEV | DESCRIPTION ;‘; of| a 3 % a8 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH g EA S >188| £ |0 UNCONFINED  + FIELD VANE ¥ %)
=12 Z[EC| @ |® QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
320.0 W 20 40 60 80 100 20 40 60 wm3 |eR sA st oL
0.0 TOPSOIL: (600mm), some gravel ] 320
Dark brown e
Moist == | SS °
319.4 =
0.6 Siity SAND, some gravel
Dense
Grey
Moist 2188 319 2
{FILL)
3 s8 o
317.8 318
22 Silty CLAY, trace sand %
Very Stiff to Hard 2%
Grey 1] 4| ss by
%
%
%7 317
%
5| ss ! 0 10 268 64
7
%
%
%
2/ 316
%4
%%
//
315.3 o
47 Sandy SILT, trace gravel, lrace clay q1] 6 | ss
Dense 114 o
Grey ENE 315
Wet A
(TILL) I
4
11
. 0 ;
I 314
g g
44 7 38 0 14 78 8
B
g-
T4 313
87
d.
Very Dense ‘4
14 8 | ss o
G 312
Q1
{44
C.' ) 311
310.5 .03 ¢ 88
9.5 Silty CLAY, trace gravel, trace sand o
Hard
Grey
Conlinued Next Page
4+ 3 %3, Numbers refer lo

Sensitivity

20
’5%5 (%) STRAIN AT FAILURE




ONTMT4S 6417R.GPJ  3/16/09

Ministry of
Transponation

Ontario =R
RECORD OF BOREHOLE No 08-020 20F3 METRIC
G.W.P._ 408-88-00 LOCATION N 4 814 380.98 £ 226 219.28 ORIGINATED BY _SLL
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE 2008.07.09 - 2008.07.11 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ E RESISTANCE PLOT NATURAL - REMARKS
!u;] ‘2 5 mﬁm MOISTURE umt; = X &
= o |<£5 @ 20 40 60 80 100 CONTENT z QO
2| & wlzg| z el wp w wi| 38 | cransize
R 219251 & I|SHEARSTRENGTH kPa 2
ELEV DESCRIPTION 12l e | 2128 & — DISTRIBUTION
DEPTH é 3 a: ? 8 o § G UNCONFINED + FIELD VANE . Y (%)
el Z Z]1ZC| U |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNim3 |GR sA 81 cL
Silty CLAY, trace sand
Firm to Hard 7
Gre: %
4 2
7
%
72
% 10| ss d
f
%
%%
%7
47
%7
%/
7
KA
%
7
] 11| ss H—A 0 4 42 5
%%
é/
2%
Z
7
2
%%
g
%2
%
Y4121 88 D
%%
7%
%
7
2%
7
7
7
i3] S8 [«
7
.
sand seems %
Z 14| s8 { 0 2 29 89
2
wet silt seams
Z
7
4
151 88 [
%
300.8 7
18.2 SAND, trace silt, trace clay ’
Dense
Grey
Wet

Continued Next Page

+

3

X

3.

20
Numbers refer to 15&5

Sensitivity 10

(%) STRAIN AT FAILURE



ONTMT4S 6417R.GPJ  3/16/09

END OF BOREHOLE AT 24.5m.0
Piezometer installation consists of
25mm diameter schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:

DATE DEPTH (m) ELEV. (m)
2008.07.15 4.8 305.4
2008.08.20 14.4 305.6

Ministry of —
Transportation . l
Ontario m=.
RECORD OF BOREHOLE No 08-020 30F3 METRIC
G.W.P._408-88-00 LOCATION N 4 814 380.98 E 226 219.28 ORIGINATED BY SLi
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE 2008.07.09 - 2008.07.11 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © ; RESISTANCE PLOT pasme  NAURAL - REMARKS
(2] MOISTURE - I
[ w g g 2 20 40 60 80 100 LT oTENT wirt £ &
o % Wizgl z T L wp w we| 5% | eransize
atdl w | 3]o5| & [SHEAR STRENGTH KkPa
ELEV DESCRIPTION i L 2z £ e — DISTRIBUTION
DEPTH 2131 & | 5|38] £ |o unconrmen  + FiELD vANE y %)
=12 2|€°| @ Je quickTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page Lu 20 40 60 80 100 20 40 60 kN/m 3 GR SA 8I CL
SAND, trace sitt, trace clay Sbe ] oss | a2 300 ) 0 93 7
Dense " {S1+CL)
Grey o
Wet e
L 209
298.6 7188 ool o 771 16
214 Sandy SILT, trace to some clay, lrace q1] L
gravel R 150 4. (SI1+CL)
Very Dense 1l
Grey .0_
Moist 173 298
(TILL) 41
1k
B o 24100
e 075 207
occasional cobbles at 23.1m s
Auger grinding. B
g
‘0
-3 296
)
295.5 19 S8 100 < 3 39 43 15
24.5

4

3

X

3.

Numbers refer (o
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE
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Highway 7 - New

GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

FIGURE M1
GRAIN SIZE DISTRIBUTION
SAND
U.8.8. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 20 16 108 4 3 38U a1t 1R 3'41‘14'6:
100 - 1 1 1 1, 4 l/y d. 1 1. 1.
] JL/»
90 = J/ /
B | 1
80 b
L]
70 e d
=
2 q{ )/
E 60 #
x
w
=z
L 50
}...
=z
O a0 /
i / /
o
30
20 i/
) [/
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE |MED!UM| COARSE FINE COARSE | oo o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-013 2.59 314.85
X 08-013 2.82 314.62
A 08-020 20.12 299.90
* 08-020 21.41 298.60

W.P# .408:88-00..... ... . l

Prepared By .AN......... ... ... .. THURBER
Checked By . RPR




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE M2

Upper SILTY CLAY

U.8.S. Sieve size, meshesfinch

Size of openings, inches

290 1?0 6?50 40 30 116 10? 4 3 18‘112' 3/;3" 1l' 11II2‘ 3'41]/4'6"'
100 = _ian TR
|| ,/.”m_ I
90 i
80
70
=z
<
E 60 m/u
I
i3}
=z
. 50 ./
-
=z
S
Qa0
w
a.
30
) m
10
0 ” m
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE [MEDIUMI COARSE FINE COARSE | oo o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
[ ) 08-014 3.35 316.04
b 4 08-020 3.35 316.66

WP .408-88-00..... ... . -

Prepared By AN..... ... ... .. THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE M3

SILTY CLAY TILL

U.S.8. Sieve size, meshesfinch

200 190 8050 40 30

16
)

Size of openings, inches

108 4 3 B2 a1 v
1 1 I i 1

37414 6"
bt 1

100 H l I _’.,_,t:=0---0
90
80
. A
=z
<€
E 60
o
i
Z
50
‘_.
Z
8
e 4
i3
[n
30
20
10
0 H
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)
L 08-013 1.83 315.61
W.P# .408-88-00.......... . I

Prepared By AN, .
Checked By . RPR

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/17/09

Highway 7 - New

GRAIN SIZE DISTRIBUTION

FIGURE M4

Upper SILTY SAND TILL & Upper SANDY SILT TILL

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 1([)0 6050 40 30 i6 108 4 3 82T a4 1t 3414 6"
100 I3 13 : 1 — 1 1 1 1 L 1 1
90 ’
80 /,//
70
z &
E 60
e
w
z
L 50
-
g o |
Q40 /é
1§
a /
” 7
20 y
10 0/"" e lﬂ
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUM! COARSE FINE COARSE | omni ¢
FINE GRAINED SAND GRAVEL Size
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-013 479 312.65
m 08-013 7.92 309.52
A 08-014 7.90 311.49
* 08-014 9.40 309.99
O] 08-020 6.40 313.61
W.P.# .408-88-00.......... . I
Prepared By AN.............. ... . THURBER

Checked By .

RPR.........




GRAIN SI{ZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE M5

Lower SILTY CLAY

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

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3Bz 341t 12 341476
100 - ;#"--" 1 ‘l 2 1 g 4. i A { i 1
r?
90 -
80 f
|
70
. 4
£
= 60
© b 4
i
Z 50
- &
4
3
g 40 “l
us
Q.
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SiZE, mm
SILT and CLAY FINE {MED]UMI COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 08-014 14.02 305.37
x 08-014 18.59 300.80
A 08-020 12.50 307.52
+* 08-020 17.07 302.94
WP # .408-88-00..........

Prepared By .AN.....................
Checked By RPR

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE M6

Lower SANDY SILT TILL

U.S.8. Sieve size, meshesfinch

Size of openings, inches

200 1(1)0 6?50 410 30 1|6 1!0? ? ? 3B 31‘4' 1"' HlIZ' 3'41(/4"6:
100 }55
A
90 a
¥ i
=
80 4
70 ;
z
£
~ 60
&
z 4
o 50 A
‘..
uZJ l
O /
£ ° "!
53]
o
30 < /‘
- |
20
e
10 @5
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-014 25.97 293.42
X 08-020 24 .46 295.55
W.P.# .408-88-00........ . !
Prepared By AN............. ... . THURBER




THURBALT 8417R.GPJ 3/16/09

ATTERBERG LIMITS TEST RESULTS

Highway 7 - New

FIGURE M7

PLASTICITY INDEX

Date

Project

Upper SILTY CLAY

60
CH
50
40 //
ICl ‘0\\9
30 L
CL @

20 //
10 A

CL

CL-ML / MI-Ol MH-OH

ML oL
0

0 10 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
08-014 3.35 316.04
08-020 3.35 316.66
March 2009 . Prepd ... AN
.408-88-00 THURBER Chkd. RPR




THURBALT 6417R.GPJ 3/16/09

ATTERBERG LIMITS TEST RESULTS

Highway 7 - New

FIGURE M8

PLASTICITY INDEX

Date

Project

SILTY CLAY TILL

60
CH
50
40 //
of 2
»
W
30 e 7
cL

20 //
10 ~

CL

CL-ML / MI-Ol MH-OH

ML oL

0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® 08-013 1.83 315.61
March 2009 . v ; Prep'd ...... AN .
.408-88-00 THURBER Chkd. ... RPR. .




THURBALT 6417R.GPJ 3/16/09

ATTERBERG LIMITS TEST RESULTS

Highway 7 - New

FIGURE M9

PLASTICITY INDEX

Date

Project

60

Lower SILTY CLAY

CH
50
40 //
o ‘\’\‘\9
30 -
A
CL ®
20 y « //
10 //
CL
CL-ML P . MOl MH-OH
ML OL
0
[¢] 10 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
08-014 18.59 300.80
08-020 12.50 307.52
08-020 17.07 302.94
March 2009 . Prep'd ...... AN
.408-88-00 THURBER Chkd RPR
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Embankments — KWE to east of RR17
Highway 7-New, Kitchener to Guelph

KWE

Photo . Looking to the east side of Borehole 08-014, towards the KWE

BH 08-014

KWE

Photo . Picture taken from Wellington Street and KWE bridge, looking northwest. Borehole 08-014

DRAFT L)

THURBER



Embankments — KWE to east of RR17
Highway 7-New, Kitchener to Guelph

Wellington St.

KWE

Photo . Looking to the southeast quadrant of Wellington Street and KWE interchange.

Borehole 08-020

Wellington St.

Photo . Picture taken from Wellington Street and KWE bridge, looking southeast. Borehole 08-020

DRAFT

[

[1])

THURBER



PA-O~70T [ aid POT SCAL 1Y

aSTRY OF

METRIC — 1conT No

" DIMENSIONS ARE IN METRES

anD/or miumeTRes  |GWP No 408-88-00
UNLESS OTHERWISE SHOWN T

RECOMMENDED ROUTE

KW EXPRESSWAY T0 N-£ RAWP, 154290 TO 154335
BOREHOLE_LOCATIONS AND SOIL_STRATA

SHEET

THURBER ENOINEERING LTO.

B . o TAL & MATERIALS

NN ZEN

SCALE 1:1000 A

7NN %%

KEYPLAN
LEGEND
SN 338 "' Borehole
\’ PROPOSED GRADE-— '¢' Previous Borehole by others
N—E RAMP TO K—-W EXPRESSWAY N Blows /0.3m (Std Pen Test, 475J/blow)
330 CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
k-4 Water Level
o aee Head Artesian Water
s 328 T Piezometer

90% Rock Quality Designation (RQD)
A/R Auger Refusal

e i e im e e Ol WY Avar

= -2 NO | ELEVATION | NORTHING EASTING
SAND ) 08—-013 317.4 4 B14 456.6 | 226 061.2
TRACE SILT, OCC. ROOTLETS 7 . SHIPEEY 08-014 319.4 4 814 412.1 226 078.9
o g /¥ TRACE. GRAVELA s e 08020 | _320.0 4 814 3810 | 226 219.3
SILTY CLAY T‘LL/L- ; 5 "V?/I’y Sflﬁff ; T‘i} " SANDY SILT TILL 5 319.4 4 814 3829 226 147.4
TRACE GRAVEL “) 7 ] - [t pAvaY : <44 15:6 Al TRACE GRAVEL, TRACE CLAY 9 19.7 4 814 395.5 226 174.3
Very Stiff to Hard /'@ ; R % { Dense to Very Dense
PARER S 7.1} ST : : 30
SITLTY SAND TlLL/ SANDY SILT TILL// ) SANDY SILT TO’
RACE 1D SOME CLAY TRACE CLAY SILTY SAND
ery Uense Dense to Very Dense Dense to Very Dense
/ SILTY CLAY -NOTES-
) TRACE GRAVEL, TRACE SAND 1) The boundaries between soil strata have been
7 Firm to Hard .~ é established only at Borehole locations. Between
4 h o] Boreholes the boundaries are assumed from
N EVEVEA CT VAV DD Y. roevs D A SAND . geological evidence.
TRACE SILT, TRACE CLAY 2) This drawing is for subsurface information only.
Surface details ond features are for conceptual
Dense
g 89 NZERE SN ARE v illustration.
? &£ 4 Wy SANDY SILT TILL 295 3)Proposed grades are from Plate 28 of the EA.
SANDY SILT TiLL ¥ ooy 1204 TRACE T0 SONE CLAY, TRACE GRAVEL, OCC. COBBLES s £ OF O Study.
TRACE GRAVEL, SOME CLAY % 4 thoofiAs0 | - Very Dense " GEQCRES No. 40P8-172
Very Dense {'1.i1; j {5 ot ¢ o
A
PROFILE ALONG ¢ OF PROP. N—E RAMP TO K—-W EXPRESSWAY g
0 20 40 60m HOR 1:1000 g
I — G e e, s b WA DR
100 mm ON ORIGINAL DRAWING -
0 8 16 24m  VER 1:400 = - I e L . T—




Embankments — KWE to east of RR17
Highway 7-New, Kitchener to Guelph

Appendix N

KWE Expressway N-E Ramp, Station 15+525 —-15+580
(Boreholes 08-021, 08-022)

Record of Borehole Sheets
Laboratory Test Results
Drawing titled “Borehole Locations and Soil Strata”

[

THURBER



ONTMT4S B417R.GPJ  3/13/09

Ministry of R
Transportation . l

Ontario Py
RECORD OF BOREHOLE No 08-021 10F1 METRIC
. G.W.P__ 408-88-00 LOCATION N 4 814 395.14 £ 226 273.41 ORIGINATED BY sA
HWY 7 ) BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SA
DATUM _Geodstic DATE 2008.07.07 - 2008.07.07 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W RESISTANCE PLOT NATURAL . REMARKS
B oo P4 2\ pasic R vauo § b
= nl28] 3 20 40 60 80 100 ™7 o M) £ 5 &
=R glzE] z e B we w we| 52 | oramsize
ELEV sle| €] 2[2g] & [SHEARSTRENGTHKPa —— DISTRIBUTION
BEPTH DESCRIPTION S{3] 7| 5(23]| £ |o unconrneo  + FiELD vane Y %)
£l = Zl€°| @ |e auickTRIAxiAL X LABVANE | WATER CONTENT (%)
320.7 w 20 40 80 80 100 20 40 60 kNim3 IGR SA 81 CL
0.0 TOPSOIL, occasional roots: (150mm) = P
0.2 Da::k Brown 1 ss 21
Moist [+]
SAND and GRAVEL, trace silt
Compact ; 320
Grey -
Moist 2 ss 28 X o
(FILL) :
319.3 3 °
1.3 Silty CLAY, some sand, trace gravel 53,/ :
Very Stiff to Hard 7"“/ 5
Grey :2? . 319
(TiLL) 72 3| ss | 3t : d
o 77 :
occasional silty sand seams "22 A
PR )
,%'/- 4185 | 18 : o 125 39 35
V3 / o
,a// a 318
%2 3
%% :
/ig X !
*Z’/ 5| ss | 16 : a
AZ/
%% 317
4 /;é
%
HH
dAY
7
$%%
fé;‘,«/‘
/ /;
é? 316
g/s ss | 25 0 6 46 48
/‘./
i
£,
I//‘
315.0 957
5.7 Sandy SILT, trace gravel, trace clay, 9 1. 315
occasional clayey silt seams q
Very Dense RN
Grey A
Wet to Moist 41 7 sS 58 o 0 38 52 10
(TiLL) gl
314.0 ‘| {4
6.7 END OF BOREHOLE AT 6.7m.
WATER WAS OBSERVED AT 3.2m
DURING DRILLING.
Piezometer installation consists of
25mm diameter schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS::
DATE DEPTH (m) ELEV. (m)
2008.07.15 34 317.3
2008.08.20 3.2 317.5
‘ 20
" 3‘ x 3. Numbers refer to “5$5

Sensitivity 10 (%) STRAIN AT FAILURE




ONTMT4S 6417R.GPJ  3/13/09

Ministry of | ]
Transportation . .
Ontario
RECORD OF BOREHOLE No 08-022 10F 2 METRIC
G.W.P.  408-88-00 LOCATION N4 814 421.49 £ 226 319.68 ORIGINATED BY sA
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE 2008.07.07 - 2008.07.08 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [RERMIC SONE FENETRATION . A
W < woisture WUl
5 wl|22] 8 20 40 60 80 100 ™7 ome w7 55 &
2|5 Wizl z e wp w wel 8 | cramsize
ELEV [ I w a2 5 Q [ISHEAR STRENGTH kPa
DESCRIPTION =l s & A = | B | DISTRIBUTION
DEPTH s3] F > 138 | £ |0 UNCONFINED  + FIELD VANE y %)
sz Z|EC| @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
322.3 w 20 40 60 80 100 20 40 60 k/m3 JGR SA SI L
0.0 TOPSOIL, occasional roots (200mm) = °
0.2 Dark Brown
Moist / ! ss % 322 [}
Silty SAND, trace grave!, occasional °
321.4| OOt
Compact
0.9
Brown {o Grey 2 | ss 22 o
Moist
(FILL) 321
SAND, trace gravel
Compact
Grey
S8 14
Wet 3 0 9% 4
(S1+CL)
320
o
4
319.5 ‘e 58 2
27 Silty CLAY, some sand, trace gravel ? A °
Very Stiff to Hard %2
Brown To Grey ,2%
(TILL) 4% 319
o % 5 88 17 o
e
159
A'{;z
23
%Y 318
ﬁzz
Occasional sity sand seams éé
g; 6] ss | ar Het 0 14 52 34
A/éé
%
,éf 317
4%
7
o
7,
%27
7
‘g/ 318
%7 ss 27 o
.
A
77
7
1
o
315.1 gé
7.2 SAND, some silt, trace clay S 315
Very Dense
Grey
Wet
8 S8 56 Q
314
g SS 100/ 313
228 o 0 80 20
{SI+CL)
Conlinued Nex! Page _
+3 % 3. Numbers refer to

Sensitivity

20
15%5 (%) STRAIN AT FAILURE



ONTMT4S 6417R.GPJ  3/13/09

Ministry of [
Transportation . .
Ontario ==
RECORD OF BOREHOLE No 08-022 20F2 METRIC
G.W.P. _ 408-88-00 LOCATION N 4814 421,49 E 226 319.68 ORIGINATED BY sA
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE 2008.07.07 - 2008.07.08 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  |RINAMIC CONE PENETRATION . WARKS
o, z PLAS ugs\‘:ﬁe uoun | = REMARK
= nlx2| 8 20 40 60 8 100 | Gema T 55 &
2lel | 4122 z e L wp w we| 58 | eramsize
ELEV DESCRIPTION ff: ol g 2 245 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH s RIS >13 3 < | O UNCONFINED + FIELD VANE y %)
E1Z Z|€©| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page v 20 40 60 80 100 2 40 &0 kvm3 JGR SA s cL
SAND, some silt, trace clay
Very Dense
Grey 312
Wet
10§ S8 100 4
311
5008 Sy oss | oo 310 3 0 46 51 3
\D 275
2085 Sandy SILT, trace clay 141
12.6 Very Dense
Grey
Moist
(TILL)
END OF BOREHOLE AT 12.6m.C
WATER LEVEL OBSERVED AT 0.9m
DURING DRILLING.
BOREHOLE BACKFILLED WITH
BENSEAL TO 0.6m THEN
HOLEPLUG TO SURFACE.
3 3. Numbers refer to ¥
+7.%x7 1545

Sensitivity 10

(%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 8417R.GPJ 3/13/09

Highway 7 - New

GRAIN SIZE DISTRIBUTION

FIGURE N1

SAND

U.8.8. Sieve size, meshesfinch

Size of openings, inches

200 1?0 GIOSO 410 30 16 108 4 3 3118"”‘2' SIIA' 1; lt'IZ' 3"41114'6;"
100 1
%
V]
) “l
) “l 7
70
=
T / /
F 60
o
w
pd
L 50
t_.
=
8 /
Q 4o }
w
a
30
20
10 H
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE (MED:UM | COARSE FINE COARSE | ono o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-022 1.83 32042
x 08-022 9.45 312.80
W.P.# .408-88-00 ... . . .

Prepared By AN................ . . .
Checked By .RPR

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/13/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE N2

SILTY CLAY TILL

U.8.8. Sieve size, meshesfinch

Size of openings, inches

2l|)0 1(‘)0 6?50 40 30 1‘6 108 3 .Bgtrlz 3/]4' 1" 1|lI2' 3‘41]/4'6"
100 o= oy -
sl
T pa~al
90 o™
AL
80 Xt
Y ,/‘
70 lﬂﬁ ]
z il
£
= 80
o &/‘
w
z ']
i 50 4
E /
S
3 w0 " m
&
30 ‘// l
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and LAY FINE ‘MEDIUMI COARSE FINE COARSE | oo o
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 08-021 2.59 318.07
x 08-021 488 315.78
A 08-022 488 317.38
W.P# .408-88-00.... . . l
Prepared By AN.. ... ... THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/13/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE N3

SANDY SILT TILL

U.8.8. Sieve size, meshesinch

Size of openings, inches

200 1(‘)0 6950 40 30 1I6 108 4 3 3I‘B'|IIT 3’;" 1[“ 1!‘/2' 3“41|I4'6"
100 B2 i
X
) ”l /'!(
) / "l
70 4
pd
<
= 60
I d
2 50 /
.
o il
; ’
3
g 40 ‘/
w
n.
. P’y
20 J
. "
10 ( v
m
0 =% ‘T H I
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE [MED;UM] COARSE FINE COARSE | oo o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-021 6.40 314.26
X 08-022 12.38 309.87
WP .# .408-88-00...... ... . l
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ATTERBERG LIMITS TEST RESULTS

Highway 7 - New

FIGURE N4

PLASTICITY INDEX

Date

Project

SILTY CLAY TILL

60
CH
50
40 //
ICl ‘\y\;ﬁ
30 -
cL
X
20 pd
o
A
10 //
CL
CL-ML / MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
) 08-021 2.59 318.07
x 08-021 4.88 315.78
A 08-022 4.88 317.38
‘March 2009 . . . Prep'd
.408-88-00 . THURBER Chkd
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MmOT SCHL 15t

WRETRY OF TRANBPORTANON, ONTARG

METRIC CONT No

- DIMENSIONS ARE IN METRES

AND/OR MiLLMeTRES | GWP No 408-88-00
UNLESS OTHERWISE SHOWN ——

RECOMMENDED ROUTE

KW EXPRESHAY T0 N-E RAWP, 154525 T0 15+580
|__BOREHOLE LOCATIONS AN SOIL STRATA

SHEET

0 20 40 60m

e ——— el

SCALE 1:1000

KITCHENER

KEYPLAN
08—021_‘_ 08-022 LEGEND
*. '¢' Borehole
'¢' Borehole and Cone
— N Blows /0.3m (Std Pen Test, 475J/blow)
o CONE | Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydrauiic
! < Water Level
¢ N 335 Head Artesian Water
Qﬂe‘ e, o N PROPOSED GRADE— T Piezometer
. /927 ’1@ \ N—E RAMP TO K—W EXPRESSWAY 90% Rock Quality Designation (RQD)
8 / » ) %\ N - A/R Auger Refusal
R. Falomeque Reyna m NO | ELEVATION | NORTHING EASTING
g ] 08—021 317.4 4 814 456.6 | 226 061.2
v ; - - o 08-022 319.4 4 814 412.1 | 226 078.9

hS)

E70

SOME SILT, TRACE GRAVEL, TRACE CLAY
Compact fo Very Dense

SANDY SILT TiLL

TRACE GRAVEL, TRACE CLAY -NOTES-
Very Dense . AN 1) The boundaries between soil strata hove been
LiTae established only at Borehole locations. Between
2 027 G e R Boreholes the boundaries are assumed from
i

i geological evidence.

ey
W wlurgfea s 04
““1&"/,/ ﬁ:ﬂ”” -J.Q‘ &

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

(TP ey 3)groposed grodes are from Plate 2B of the EA.
»%//VC £ oF Q‘i\\ tudy.
WMM%MM | GEOCRES No. 40P8-172
PROFILE ALONG ¢ OF PROP. N—E RAMP T0 K—W EXPRESSWAY g
0 20 40 60m HOR 1:1000 ‘g’
w DRAWING NOT TO BE SCALED & [paTe | BY DESCRIFTION
0 8 16 24m VER 1:400 % 0 O R T B o —




Embankments — KWE to east of RR17
Highway 7-New, Kitchener to Guelph

Appendix O

Regional Road 52, S-E/W Ramp, Station 10+000 —-10+155
(Boreholes 08-070, 08-071, 08-072, 08-073, 08-075)

Record of Borehole Sheets
Laboratory Test Results
Drawing titled “Borehole Locations and Soil Strata”

[
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ONTMT4S 6417R.GPJ  3/13/09

Ministry of -
Transportation . l

Ontario
RECORD OF BOREHOLE No 08-070 10F3 METRIC
G.W.P._ 408-88-00 LOCATION N 4 816 095.20 E 227 943.38 ORIGINATED BY _sLL
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodestic DATE 2008.07.23 - 2008.07.23 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 1_-:J RESISTANCE PLOT - NATURAL i . REMARKS
- w521 8 20 40 60 80 00 W o  w] EF &
9|« w2l > N i S wp w w | 38 | cransize
ELEV Elml oy 3]125] © |SHEAR STRENGTH kPa s
DESCRIPTION =S| & 2|28 E e Oy DISTRIBUTION
DEPTH A E et >138]| £ |© UNCONFINED + FIELD VANE v )
ez Z2|E°| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
3150 w 20 40 60 80 100 200 40 60 km3 {GR SA st oL
0.0 TOPSOIL, occasional organics, roots ;~ 75
0.1 \androollels: {125mm}) /EE
o
SAND and GRAVEL, trace silt, trace v
[« 28
clay O
Dense to Very Dense o D
Brown Q
Molst K ss | 35 314 o
QO
Q' R
>
s Q
OO 2] 88 54 [ 36 55 9
occasional cobbles )- .
Wet (=28 313 (S1+CL)
pQ
312.5 o o
2.4 Silty CLAY, trace sand @ s
Very Stiff to Hard %% s s 2 o
Brown to Grey ff 4
(TILL) ‘g % 512
A
s
g% 41 ss | 23 o
i
A/a
57
%
%
0 311
/
4%
séé
5%
.
Agﬁ
;g/ 51 8s | 42 ) 0 8 43 49
%7 310
%%
7z
.
$%%
7
7%
s 309
XY
7z
7%
:é,& 6| ss | 30 q
/
;g;
.
'/;4 308
.
27,
%
45
{5?/ 7188 | 22 o
%% 307
iz
7%
#
’5?
]
)
’?94 306
7%
2/ 8 | ss | 44 o
.5$/
727
2%
/.
2%

Continued Next Page
3 3. Numbers refer to

20
* Sensitivity 1SS (o) STRAIN AT FAILURE




ONTMT4S 6417R.GPJ  3/13/08

Ministry of |
Transportation .
Ontario
. TSN
RECORD OF BOREHOLE No 08-070 20F3 METRIC
G.W.P._ 408-88-00 LOCATION N 4 816 095.20 £ 227 943.38 ORIGINATED BY st
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2008.07.23 - 2008.07.23 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W IRESISTANCE PLOT NATURAL - REMARKS
o S '{ FLAS wosTuRg MU0y ip
5 al28] @ 20 40 60 80 100 "™ cowmmr M) 55 &
28l wl| 3|2E|l 3 [5 . wp w wi| 58 | cransize
ELEV ol & 3 al @ HEAR STRENGTH kPa 0
DESCRIPTION =1s > S1Z23 = b Oy ISTRIBUTION
DEPTH é 3 - > 8 o} § O UNCONFINED + FIELD VANE Y (%)
B e Z&C| @ |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kwm3 GR SA sI CL
Siity CLAY, trace sand ?3% sUs
Very Stiff to Hard z/‘;z
Grey "Zfz
(TiLL) ‘;ﬁ;
Vi
%%
%
gﬂ 9|88 | &7 ; 0 7 39 54
ﬁ/ 304
|
97
7
7 g
i
z’? 303
59%
e 7%
2z
w4 10| ss | 46
7%
%%
%%
%%
:;g 302
r//f
.
77
77
7%
:?ﬁ 1] 8s | 55 301
%7
%7
ré/
2.
9%
27
452 300
%
%%
77
% 12| ss | 24 o
thin sand seams /;/
52/
“ /? 299
?/
b
a7
.
%%
-?/ 13] ss | 42 298 | 0 2 27 T
f//
W
297.2 %7
17.8 Sandy SILT, trace to some gravel, q I
{race clay, occasional cabbles 114 297
Very Dense g1
Grey A
Moist to Wet 4 4 ss 100/ o
(TILL) g, TS0
| 14
g2 296
4.
|4
!
' Q
Continued Next Page
+3 x 3. Numbers refer to

Sensitivity

20
’54;%5 (%) STRAIN AT FAILURE




ONTMT4S 6417R.GPJ  3/13/09

Sensitivity

20
S5 (%) STRAIN AT FAILURE

Ministry of -
Transportation . .
Ontario
RECORD OF BOREHOLE No 08-070 30F3 METRIC
G.W.P__408-88-00 LOCATION N 4 816 095.20 E 227 943.38 ORIGINATED BY _sLL
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _ 16
DATUM _Geodetic DATE 2008.07.23 - 2008.07.23 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « E RESISTANCE PLOT " REMARKS
‘-ﬁ %) < PLASTIC M(MSUYU\J:E LIOUID - *i
&= w8 8 20 40 60 80 100 | comwr 7] 55 8
Sl L | 41281 2 e wp w wo| 58 | cransize
ELEV DESCRIPTION & ol ® 3 83 ?__ SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH s ER S 5128 < | O UNCONFINED  + FIELD VANE Y %)
=1z ZlEC] © | QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page v 20 40 60 80 100 20 40 60 «im3 |GR sA SI oL
Sandy SILT, trace to some gravel, SS 1 T00 <9
trace clay 150 11 51 28 10
Very Dense
Grey
Wet
{TILL)
294
Layer of sand: (400mm)
293.5 ss | 100/ &
215 END OF BOREHOLE AT 21.5m. .150
BOREHOLE BACKFILLED WITH
BENTONITE BENSEAL TO 0.2m,
THEN HOLEPLUG TO SURFACE.
+3 3. Numbers refer to




ONTMT4S 8417R.GPJ 3/13/08

Ministry of -
Transportation .

Ontario Treusmsan
RECORD OF BOREHOLE No 08-071 10F2 METRIC
G.W.P._ 408-88-00 LOCATION N 4 816 060.14 £ 227 953.28 ORIGINATED BY _SLi
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodelic DATE 2008.07.24 - 2008.07.24 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANCE PLOT NATURAL
& 7 etasTiC vioud - REMARKS
. = 21 o LT HOISTURE wr] £ 5 &
7] bel 7] 20 40 60 80 100 CONTENT Z O
Sle Wizl 2 vt At I we w w,] 32 | cramsize
ELEV Elg| @ S3125| & [SHEARSTRENGTH kPa 3
DESCRIPTION =ls| & 21z8) & L DISTRIBUTION
DEPTH <3| & >138] £ |o uncownFineD + FIELD VANE M %)
g z zlgo _53 ® QUICK TRIAXIAL X LABVANE | WATER CONTENT (%) ’
324 In] 20 40 60 B8O 100 20 40 60 kNn/m3 |GR sA st cL
001 TOPSOIL: (125mm) ==
0.2 Sandy SILT, some clay, trace gravel ’
Compact
Brown 312
Wet
11 ss | 12 )
311.0
15 Siity CLAY, trace sand f n
Very Stiff ‘f?
Brown :2% 2 S$ 16 o
(TILL) %
7
/ 5;;
%7
;?é 3| ss | 14 310 i 0 2 36 62
7%
/7‘4
r?/
7
Brown to Grey Jg?/
WA 4 | ss | 2 °
%
‘?? 309
7
7
’éé
i
%5
i
,./' 308
%%
A
77
2/ 5| ss | 28 q
7z
:;é 307
27
77
.%/
a/é
Hard ’?4
Grey ’f/ 6 8S | 34 206 d
.
%7
gz
hY
.
&g 305
W4 7| ss | 46 4 0 11 45 44
2z
/éﬂ
]
g? 304
£
2%
=g
%7
2’,} 8 | ss | 37 303 o
; /%
¥
,{z‘/
i
Continued Next Page 20
+3 %3, Numbers reler to 1595

Sensitivity T (%) STRAIN AT FAILURE




ONTMT4S 6417R.GPJ  3/13/08

Ministry of -
Transportation . .
Ontario
RECORD OF BOREHOLE No 08-071 20F2 METRIC
G.W.P, _ 408-88-00 LOCATION N 4 816 060.14 £ 227 953.28 ORIGINATED BY _sLL
HWY 7 BOREHOLE TYPE _Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2008.07.24 - 2008.07.24 CHECKED BY RPR
DYNAMIC CON?PENETRAT&ON
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT NATURAL MAR
) 5 PLASTIC L Re vauo | [ REMARKS
6 » ; 6 2 2|0 4[0 6'0 89 190 LIMIT CONTENT LT 5 % &
& Y12l z wp w we| 58 | oransize
ELEV o lay d 21928 O ISHEAR STRENGTH kPa
£ DESCRIPTION =l % | E = P Qe DISTRIBUTION
DEPTH ERRE >138| £ |o unconFNeED  + FiELD VANE v %)
= Z|E°| § |e quickTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 8O 100 20 4 60 kwm3 GrR sA sI cL
7
Silty CLAY, trace sand %/
Very Stiff to Hard f/’?
Grey ?f
(TiLL) “;5 ;‘ 302
1
4
5%
A 9 | ss | 25 1
%%
.
;4 301
%%
ggz
27
"%
;/ :
Ko :
7 {x
;gr/; 10 ss | 42 17 300
%
‘g.ﬁ
%
7
9
i
;,// 299
.
%
éé 1] ss| 25 i { 0 1 16 83
7 )
15
’?f 298
207.8 vy
14.7 Sandy SILT, some clay to clayey, 31
trace gravel 114
Very Dense g
Grey AT o
Moist "
(TiLL) g 297 Q 1 34 38 26
1[4
.0'.
4.
Rl
i 20
4113 ] ss | 100 | o
144 175
87
by 285
294.8 9|
177 SAND, trace to some silt, trace gravel :
Very Dense
Grey
Wet
14| SS | 100/ 294 Xel
293.7 .
187 END OF BOREHOLE AT 18.7m.
Piezomeler installation consists of
25mm diameter Schedule 40 PVC pipe
wilh a 1.52m slotted screen.
WATER LEVEL READINGS:!;
DATE DEPTH (m) ELEV. (m)
2008.08.06 12.8 299.6
2008.08.20 12.4 300.0
3 3. Numbers refer L 2
+2 % umbers refer o 15_¢_5

Sensiivity 10

(%) STRAIN AT FAILURE




ONTMT4S 6417R.GPJ  3/13/09

G Ministry of -
Transportation . l
Ontario
RECORD OF BOREHOLE No 08-072 10F 3 METRIC
GW.P,_ 408-88-00 LOCATION N 4 816 030.59 & 227 968.23 ORIGINATED BY _sLL
HWY 7 BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2008.07.25 - 2008.07.25 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g % |RESISTANCE PLOT = st M, £ | REMARKS
5 . @ ’;‘ S 9 2|O 4,0 6.0 8|O 190 umiT conTEnt LT % % &
g luw -l =1 2 wp w Wy £ GRAIN SIZE
ELEV 01w w 2195 O JSHEAR STRENGTH kPa
DESCRIPTION =ls] & 2iz = R | DISTRIBUTION
DEPTH 'S SN >138| < |o unconFineD + FIELD VANE y %)
% z zlg©° @ e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%) ’
310.4 u 20 40 60 80 100 20 40 60 kN/m 3 JGR SA SI CL
0.0 TOPSOIL, occasional organics: —~
0.2] "\ (150mm)
SAND, trace silt, occasional rootlets 310
Compact S
Brown
Moist [}
3098.4 <
1 ss 1
1.1 Silty CLAY, trace sand ,§/ P
Stiff to Very Stiff %9
77
Brown _Sé ; ‘309
TILL .
iand)seams ré//(
A
Brown to Grey ?,’5 2188 29 °
A
457
r?%
%%
947 308
%3 8s | 12 o ] 0 1 30 69
%%
%%
/2
1/
%7
5?? 4 s8] 15 9
r/g 307
’?/,é °
Layer of silt: (200mm) é/
Grey cg»//}
7
%%
9%
77
ng 306
4
7
7’25 S8 | 24 i 0 5 41 54
7
7’; 305
9
57
;'/
%
’&;ﬁ
P4 6| ss | 23 o
;54 304
D
77
A
97
; W
occasional cobbles 4%
Hard to Very Stiff ?{;/
é_ 303
7%
’é& 7 SS 30 o
%9
177
?f?ﬁ
Y
7 % 302
%%
)
157
“
7
g 48| ss | 2 301
7
//
5.
Continued Next Page
+ 3, % 3. Numbers refer to

Sensitivily

20
’5%5 (%) STRAIN AT FAILURE




ONTMT4S 6417R.GPJ  3/13/08

Ministry of -
Transportation . I
Ontario Trasm———
RECORD OF BOREHOLE No 08-072 20F3 METRIC
G.W.P.__ 408-88-00 LOCATION N 4 816 030.59 E 227 968.23 ORIGINATED BY _SLL
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2008.07.25 - 2008.07.25 CHECKED 8Y RPR
DYNAMIC CONE PENETRATION
- ’E ‘2 15 umr MOISTURE war} B 5 &
7 <} 1%} 20 40 60 80 100 CONTENT z 9
2|8l W | 4|2E| z P wp w w | 58 | cransize
ELEV DESCRIPTION f}_ ol o p 235 8 SHEAR STRENGTH kPa A DISTRIBUTION
DEPTH il13| ¢ >188]| £ |O UNCONFINED  + FIELD VANE y %)
=% Z[EC] © |® QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 80 80 100 20 40 80 km3 |GR SA si cL
Silty CLAY, trace sand 14
Very Stiff to Hard g?
Grey ,éé
(TiLL) 0 74 9‘ 300
;é”/f
VA o | ss | a2 t 0 7 37 %
%%
2%
¥
§/
5 299
%%
7%
997
/ﬂ%
2%
"//
;1?/‘
/42 0} ss | 24
1
g 7 298
7
’g;
7
77
7%
%% 297
/g/
Y
2%
296.4 2%
14.0 Sandy SILT, some clay to clayey, 91! Wpss |15
trace sand 114 ] 1 37 40 22
Compact RN
Grey 34 296
Moist .
(TILY) g
114
Layer of wet sand: (700mm) 19
. 0 ;
2| ss | 2 295 . 08 1
.4 {Si+CL}
11 o
.4
3.
284.0 +
16.4 SAND, trace silt, trace clay 294
Very Dense
Grey
Wet °
13 SS 100
293
14 88 100/ o 0 89 11
475 292 (S1+CL)
291
15| 8S | 100/
o
Continued Next Page 20
+ 3, % 3. Numbers refer to 15@5

Sensitivity 10

(%) STRAIN AT FAILURE



ONTMT4S 6417R.GPJ  3/13/09

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of -
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 08-072 30F3 METRIC

G.W.P._ 408-88-00 LOCATION N 4 816 030.59 E 227 968.23 ORIGINATED BY _stL

HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG

DATUM _Geodetic DATE 2008.07.25 - 2008.07.25 CHECKED BY RPR

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « E RESISTANCE PLOT -&_ NATURAL - REMARKS
E 12} 5 :’L":i MOISTURE L’(’I‘::[?, - X &

I o |<8l @ 20 40 60 80 100 ! convenr " z 0
a8 Yl1ZE| z o L wp w we| 34 | crANsizE
alm o 3125 Q |SHEAR STRENGTH kPa

ELEV a a 2188 8 Oy DISTRIBUTION

DEPTH DESCRIPTION s13| % 51338 £ [0 UNcoNFINED  + FIELDVANE v )
Bl = Z|%C| @ |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 knim3 IGR sA s L
290.3 s
20.1 END OF BOREHOLE AT 20.1m.
BOREHOLE BACKFILLED WITH
BENTONITE TO SURFACE. 290
20
43 % Numbers refer to 15¢5




ONTMT4S 6417R.GPJ 3/13/09

Ministry of -
Transportation . -
Ontario

THURBER
RECORD OF BOREHOLE No 08-073 10F 1 METRIC
G.W.P.__408-88-00 LOCATION N 4 815 997.82 E 227 986.53 ORIGINATED BY ws
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2008.07.28 - 2008.07.28 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © ; RESISTANCE PLOT e HATURR ous - REMARKS
1] MOISTURE o L
= w|22] 9 20 40 80 80 100 | owens ] 56 &
A Wizg] z v . . N wp w woe| 38 | cransize
_— ol W 2 23 8 SHEAR STRENGTH kPa S, S DISTRIBUTION
DEPTH DESCRIPTION S13] 7| 5138 £ |o unconrmed  + FiELDVANE y )
=1z ZEC] & |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
308.6 w 20 40 60 80 100 20 40 60 kN/m3 |GR sA Si CL
s
00/ ToPsOIL: (600mm) = 1 | as 5
—
—
]
|t A
308.0 ]
0.6 SAND and GRAVEL, some sil, trace B0 308
clay )9 .
Loose to Compact o 1 ss 14 d
Brown OQ
Moist 6‘
N
L Q 307
o(N2|ss| o o
(=}
5O
o ()
Very Dense )o 3 88 55
L, QO 306 o 54 33 13
.o‘e {SI+CL})
©-
305.2 pQ °
- B 41 ss | 30
3.4 Silty CLAY, trace gravel, lrace to % d
some sand 305
Hard to Very Stiff
Gre!
Y %%
V]
7
304
5185} 15 °
%
Y
? :
%/ 303
%
%
6| s8] 15 Fa—i 0 13 46 41
302
%
%
i
%
301
7] ss | 25 o
300.3
8.2 END OF BOREHOLE AT 8.2m.
BOREHOLE BACKFILLED WITH
GROUT TO 0.3m, THEN SAND TO
SURFACE.
+3 % 3. Numbers refer to 1535

Sensitivity 10 (%) STRAIN AT FAILURE




ONTMT4S 6417R.GPJ  8/17/09

Ministry of -
Transportation . .
Ontario THUESER
RECORD OF BOREHOLE No 08-075 10F 1 METRIC
G.W.P._ 408-88-00 LOCATION N 4 815 939.60 £ 228 029.28 ORIGINATED BY _ws
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2008.07.28 - 2008.07.28 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 ‘_(‘j RESISTANCE PLOT rsnc = o - REMARKS
4] MOISTURE h
- n |58 9 20 40 60 80 100 ™7  omwr Wl B &
2g 4lzgEl z e wp w w | S¥ | cransize
ELEV & o # 2 25 g SHEAR STRENGTH kPa A G DISTRIBUTION
bEPTH DESCRIPTION S13| F| 5138 £ |o unconened  + FiELOVANE v | e
=12 Z|&C| @ [o QUcKTRIAXIAL X LABVANE | WATER CONTENT (%)
306.4 w 40 80 120 160 200 20 40 60 wm3 |GR sA s cL
0.9l TOPSOIL: (450mm) = 1 | as L
Brown —
{reer —4
305.9 s 306
0.5 Silty SAND, some topsoil, some
gravel, some clay
Loose to Compact
Brown
Damp 1 8s 7 O
{FiLL)
305
2 88 10 2 ol
1Y
304.1
2.3 SAND and GRAVEL, trace silt, trace D.\é 304
o
clay H 3| ss | a0 o
Dense O .
Brown DO
Moist ° 1
N
bQOl 4 | ss | 45 w08 ° 5 36 9
o Q (SI+CL)
Auger grinding at 3.6m, occasional e}
cobbles B O
302.3 o ()
4.1 Silty CLAY, trace sand, trace gravel Z
Sliff to Very Stitf 7 %
Grey 9 ? % 302
%7
%%
% % 5 $s 18 a
z
4/
7 301
%
%%
7
2%
Wi
47
;4 6] ss | 28 300 0 13 45 42
2%
%
2
V)
%% 299
%%
%
% 7185 14 o
%
298.1
8.2 END OF BOREHOLE AT 8.2m.
BOREHOLE BACKFILLED WITH
GROUT TO SURFACE,
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotied screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
2008.08.06 28 303.6
2008.08.20 20 304.4
20
43  x 3. Numbers referto ‘5¢,5

Sensitivity ¥° (%) STRAIN AT FAILURE



Highway 7 - New

GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/13/09

FIGURE O-1
GRAIN SIZE DISTRIBUTION
SAND & GRAVEL
U.S.S. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 16 108 4 3 38N a1t e 3" 4 1/4" 6"
100 i L 1 %// L 1 m i 1 1 7 1 4
" {
80
1/
70 / /
z 2 §
i:[—: 60 o
& Y
z a /)
w50 /‘ /
-
i L A
&J 40
W / =
30 a
2
20 j
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SI1ZE, mm
SILT and CLAY FINE | MEDIUM ! COARSE FINE COARSE | oo o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-070 1.83 313.13
x 08-072 15.44 294.99
A 08-073 2.59 305.97
* 08-075 3.35 303.01
W .P.# .408-88-00.......... . I

...................... THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/13/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE O-2

W.P.#

PERCENT FINER THAN

SILTY CLAY & SILTY CLAY TILL

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 38M2 34t 1 st 3" 414" 6"
100 = :**j::* " - b g ) Ll 1 Lk
)J,-er IV Sad
90 fﬁeﬂ (}(,/ u
A
1
80 il
. /A Wl
/LAl
/
60 / g /
/ 7
50 > eg &
40 @/
30
20
10
0 |
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE lMED!UMI COARSE FINE COARSE | oo o
FINE GRAINED SAND GRAVEL Size
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-070 4.88 310.08
D4 08-070 10.97 303.99
A 08-070 17.07 297.89
* 08-071 2.59 309.85
® 08-071 7.92 304.52
& 08-071 13.96 298.49
.408-88-00........ .. . I

Prepared By AN
CheckedBy RPR.................

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 8417R.GPJ 3/13/09

Highway 7 - New

GRAIN SIZE DISTRIBUTION

FIGURE O-3

SILTY CLAY & SILTY CLAY TILL

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 38 a1t vt 3“'41/4'6'
100 j — = = DLl I i
90 /./ ] _/_@/Q'
.l.--—/-
80 - 4
. /
Z /- ¥
% U
60 4
* X #
z %
(18 50 2
il
O 40 VZ
& &
a
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)
] 08-072 2.59 307.84
X 08-072 4.88 305.55
A 08-072 10.97 299.46
* 08-073 6.40 302.16
® 08-075 6.40 299.96
WP # .408-88-00.......... . .

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/13/09

Highway 7 - New

GRAIN SIZE DISTRIBUTION

FIGURE O-4

SANDY SILT TILL

U.8.8. Sieve size, meshesfinch

Size of openings, inches

200 100 6I050 40 30 16 108 4 3 3B a1t o1 3"41{4‘6‘
100 1 L 1 LI ;#-V 1 1 1
Pe=atll |
90 af
I O m
80 /‘./
" A 1A
z s
E 60 4
i " K
prd
iL 50 y, ,‘_ A
7 il
<uJJ 40 %
o
E /m,A/
. =y o
./n‘
r'g
20 y o r,l‘/
,-’
10 =
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUMI COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-070 19.96 295.00
X 08-071 15.49 296.95
A 08-072 14.23 296.21
W.P# .408-88-00....... .. . .

Prepared By AN................. ...
Checked By RPR

THURBER




Highway 7 - New

GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/13/09

GRAIN SIZE DISTRIBUTION FIGURE 05
SAND
U.8 8. Sieve size, meshesfinch Size of openings, inches
200 1?0 6950 4|0 30 1[6 11081 4 3 3/5‘1!]2‘ :!Ild‘ I,' 11|Iz‘ 3'41]{4'6]"
100 /u,*/
1
90
80 / I
70
p-d
<
= 60
o
1]
Z
iL 50
[
z
3 r
g 4
s
a.
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)
® 08-072 18.38 292.05

W.P.# .408-88-00....... . . l

Prepared By AN.................. . THURBER
Checked By .RPR




THURBALT 6417R.GPJ 3/13/09

Highway 7 - New

ATTERBERG LIMITS TEST RESULTS

FIGURE 0O-6

PLASTICITY INDEX

Date

Project

SILTY CLAY & SILTY CLAY TILL

60
CH
50
40 //
o] N 0‘\9
“
30 »
A
b4
cL
® /
2 ® /
10 //
cL
CL-ML 7 MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
[ 08-070 4.88 310.09
x 08-070 10.97 303.99
A 08-070 17.07 297.89
* 08-071 2.59 309.85
® 08-071 7.92 304.52
< 08-071 13.96 298.49
March 2009, . l prews AN
.408-88-00 . THURBER Chkd RPR




THURBALT B417R.GPJ 3/13/09

Highway 7 - New

ATTERBERG LIMITS TEST RESULTS

FIGURE O-7

PLASTICITY INDEX

Date

Project

SILTY CLAY & SILTY CLAY TILL

60
CH
50
40 //
Cl <
&
®
30 »
CL A
®
20 X pd
* /
10 //
cL
CL-ML / MI-Ol MH-OH
ML oL
0
4} 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® 08-072 2.59 307.84
= 08-072 4.88 305.55
A 08-072 10.97 299.46
* 08-073 6.40 302.16
® 08-075 6.40 299.96
‘March 2009 . . I Prep'd ... AN
.408-88-00 . THURBER Chkd RPR




SLOT SO 10

MINETIY OF TIRANSPORTINON, ONDAIO

METRIC CONT No

DIMENSIONS ARE IN METRES
AND/OR MiLLMETREs | GWP No 408-88-00
UNLESS OTHERWISE SHOWN e =

RECOMMENDED ROUTE

REC. RD. 52 S—E/W RAWP, 104000 T0 10+155
|__BOREHOLE LOCATIONS ‘AND SO STRATA

el JBRlDGESTREET

fawe,|

mnm I.'I'D-

.l s TAL » MA

22+ 200

PROP. HIGHWAY 7

KEYPLAN

FILENAME: H:\Oraftina\ 15184\ 17\t8d8417~51-Rampa(RegRdS2).dwg

SCALE 1:1000 LEGEND
"' Borehole
€ PROP. HIGHWAY 7 hg B:’"’“'eo"“" °°’: s
08—070 08-071 08-072 08-073 N Blows /0.3m (Std Pen Test, 475J/blow)
. & CONE | Blows /0.3m (60° Cone, 475J/blow)
| PH Pressure, Hydraulic
= Water Level
FPIN Head Artesian Water
320 SANDY SILT SAND T Piezometer
SOME CLAY, TRACE GRAVEL TRACE SILT, OCC. ROOTLETS 90% Rock Quality Designation (RQD)
| \ PROPOSED GRADE—
—~—Tor50) S A omeact CONNECTION ROAD "\ A/R_| Auger Refusol
SAND & GRAVEL o Faky \ o NO | ELEVATION | NORTHING EASTING
TRACE SILT, TRACE CLAY 7..&0 ’ [, o e 0] TThT N_ S 08-070 315.0 4 B16 095.2 | 227 943.4
Dense to Very Dense 71/ 123X A7, /17'/27“' T — 08-071 312.4 4 816 060.1 | 227 953.3
PN 5 ST = T N - ’ X -
B R e R T o] e L eens s
PAAY AT D v "84 {2/5/ LA 2@/%& /?77* - e 08-075 306.4 4 815 939.6 | 228 029.3
2l /?;// asls S A S T PS50 SOl ST OO ESAND & GRAVEL= |n TOPSOIL
fi/ Haal A0 ‘Z,}J-}‘. ST sl 04 30K T 330 D TRACE TO SOME SILT, TRACE cun&}c- T
3 v ras S TAVET g AVEY 7LD A A AT, TR p B T S U L 7 ,
SILTY_CLAY TiLL A/ f S| 2 ?‘4 ///"*? et ;3 A P A s A ’L°9s;u'_° V°"‘_'A°°“s°wﬁuw§gm€7%
TRACE SAND, OCC. COBBLES “H MOl 0 8 < ’}‘//5 Aost ety ;ff{ OBV TRACE GR'/;J;L TRAGE TYO/;%ME SANﬁ% el /77
Stitt to Hard 404 ¢lssly 0 oo bl & L lon a0 farl: s 4 Lasl /P 7% Stiff to Hard /V(/;/f §PME ‘/? 300
7 b/;/// i;?/‘ﬁégé/ﬁ//az_ . ‘ ;/2 SANDY SILT TiLL AT 14 /A/ : 1) The bound betmas_.t ta have be
4519 i BREAL Y G TRACE CLAY TO CLAYEY, TRACE SKRD, TRACE 0 SONE GRAVEL, OEC. COBBLES i ) tabranad oy at ‘Borehote locations. Between
2G5 RN /1507 SR BA Compact to Very Dense Jas Borc‘:holesl thedboundones are assumed from
i '!‘-";1” é'i e Bl S geological evidence
4 { 1k 7 SO ! " ~—_SAND 2)This drawing is for subsurface information only.
'l"/RACE 'I")O SOME SILT, TRACE CLAY, TRACE GRAVEL S“urfg_c: details aond features are for conceptual
ery lense ittustration.
290 230 3)Proposed grades are from Plate 5 of the EA.
Study.
GEOCRES No. 40P8-172
PROFILE ALONG € OF PROP. REGIONAL ROAD 52 S—E/W RAMP
0 20 40 60m HOR 1:1000
— A . sosen RSN
00 ON ORIGINAL DRAWING
0 8 16 24m VER 1:400 ¥ — ! L R o —




Embankments — KWE to east of RR17
Highway 7-New, Kitchener to Guelph

Appendix P

Regional Road 52, W-S Ramp, Station 10+160 —10+185
(Boreholes 08-074)

Record of Borehole Sheets
Laboratory Test Results
Drawing titled “Borehole Locations and Soil Strata”

L]

THURBER



ONTMT4S 6417R.GPJ  3/16/08

Ministry of -
Transportation .
Ontario THURSER
RECORD OF BOREHOLE No 08-074 10F 1 METRIC
G.W.P._ 408-88-00 LOCATION N4 816 024.09 £ 228 164.36 ORIGINATED BY ws
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY LG
DATUM _Geodetic DATE 2008.07.30 - 2008.07.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W IRESISTANCE PLOT NATURAL REMARKS
Yol % ‘2\~ AT Lo Vv f B
E ol23]| & 20 40 60 80 100 [ conmw M| SO &
a8 wlzgl z L wp w wo| 28 | oransize
ELEV £SCR & @ W 2 % ] 8 SHEAR STRENGTH kPa A DISTRIBUTION
DEPTH DESCRIPTION 13| % 5[138] £ |o unconemen  + FiELDVANE y %)
o Z|EC] @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
308.1 w 20 40 60 80 100 20 40 60 kN/m 3 [GR SA s CL
6.0 SAND and GRAVEL, some silt, trace 5 AS 308 o
clay
Compact to Dense
Brown
Moist
{FILL)
1 S <}
S 27 307
Concrete stab at 1.5m, borehole
moved 1m north of originat location.
2 Ss 13 o
Auger grinding at 2.1m 306
3 SS 50
Concrete slab at 2.4m, borehole °
moved 2m east of original location.
305
4 ss 21 o 36 45 19
(Sl+CL)
304
5 8s 16 o
303
Very Dense 302
61ss e | X o
301
Wet
7 ss 62 o 37 55 8
299.8 300 (Si+CL)
8.2 END OF BOREHOLE AT 8.2m.
WATER OBSERVED AT 6.4m
DURING DRILLING.
BOREHOLE BACKFILLED WITH
GROUT TO SURFACE.
20
+ 2 x 3. Numbers refer to ‘5_$5

Sensitivity o (%) STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New

GRAIN SIZE DISTRIBUTION

FIGURE P1

SAND & GRAVEL

U.8.S. Sieve size, meshesfinch

Size of openings, inches

Z(I)O 1(1)0 6|050 4|0 30 116 10? 4 3 3I|8“1/‘2' 31|4' 1 142 3'41‘14‘6;'
100 “W
90
80 ﬁ
70 »
Z
E: ry
= 60
i
[EX]
z
i 50
= 1
z
2 Vil
% 40
i i
30 /., A
20 4 ﬁ
10 _,‘!./
0 m
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
[ 08-074 3.35 304.71
X 08-074 7.92 300.14

THURBER




MOT SCALE 119

WNRSTRY OF TRAMSPONTATION, ONTANO

4 v
g0 - METRIC  1conT No
. DIMENSIONS ARE IN METRES
. > AND/OR MILLIMETRES GWP No 408-88-00
: B 1 UNLESS OTHERWISE SHOWN HIGHWAY 7 SHEET
P R z\| RECOMMENDED ROUTE
- ] a2l NP - / | Rec. RD. 52 ¥-S RAWP, 10+160 TO 10+185
- g L ‘.- | —bomeiole tocanons ap son STRATA
=1 (14
- 2| 118 [
o | * o Re | = T i i

I 227- ~ 8
'Z '4 7e) Z
| Z
NS
+H300 ;
|
o
(=]
{ m

KITCHENER

SCALE 1:1000

KEYPLAN
LEGEND
¢ PROP. HIGHWAY 7

"' Borehole
08-074 'Q' Borehole and Cone
? N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)

! R o PH Pressure, Hydraulic

N N k-2 Water Level

Head Artesion Water
T Piezometer

80% Rock Quality Designation (RQD)
A/R Auger Refusal

ORIGINAL GROUND NO ELEVATION NORTHING EASTING
— /— 08-074 308.1 4 816 024.1 | 228 164.4

=%k

PROPOSED GRADE-

68l > CONNECTION ROAD

82

%

-NOTES-

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

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

3)Proposed grodes are from Plate 5 of the EA
Study.

PROFILE ALONG ¢ OF PROP. REGIONAL ROAD 52 W-S RAMP GEOCRES No. 40P8-172

0 20 40 60m HOR 1:1000

0 8 16 24m VER 1:400

DRAWING NOT TO BE SCALED
N 100 mm ON ORIGINAL DRAWING

FTION
) [DATE  AG, 2009
[STRUCT ___JOws

e e ameN b




Embankments — KWE to east of RR17
Highway 7-New, Kitchener to Guelph

Appendix Q

Regional Road 17, N/S-E Ramp, Station 10+000 —10+245
(Boreholes 08-107, 08-114 08-115, 08-116)

Record of Borehole Sheets
Laboratory Test Results
Drawing titled “Borehole Locations and Soil Strata”

L)

THURBER



ONTMT4S 6417R.GPJ  3/16/09

Ministry of -
Trans;?:mation .
Ontario

RECORD OF BOREHOLE No 08-107 10F 1 METRIC
G.W.P.  408-88-00 LOCATION N 4 816 850.48 E 229 891.91 ORIGINATED BY tH
HWY 7 BOREHOLE TYPE __Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.11.25 - 2008.11.25 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES z u:(} RESISTANCE PLOT pene | NATURAL - - REMARKS
=2 3] [ MOISTURE war| E 5 &
=~ wigs 171 20 40 60 80 100 CONTENT z Q
Sig Wizg| 2 it wp w we| 58 | cransize
ELEV o lg| ¥ 21868 Q |SHEAR STRENGTH kPa
DESCRIPTION 1S & {28 = e O DISTRIBUTION
DEPTH é = [ > 8 % § QO UNCONFINED + FIELD VANE Y (%)
|2 ZIEO| © |® QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
326.4 w 20 40 60 80 100 20 40 60 kNm3 JGR SA st CL
001 ToPSOIL (500mm)
1 S8 9 o]
325.9 326
0.5 Silty SAND, occasional organics and
rootlets
Loose to Compact o
L e eI | S
' = 9 0 11 83 6
SILT, some sand, trace clay
Compact 325
Brown
Wet 3| ss | 5 d
324.1
2.3 SAND, some silt, trace clay, trace 324
gravel, oxidized staining 4 ss 26 °
Compact
Brown
Wet
SS 19 © 9 76 15
323
(St+CL)
321.8 322
4.6 SAND and SILT, some clay, trace Q[ 3
gravel B
Ss 17 o
Compact i 3 42 45 10
321.2 Grey -]
52 Moist
(TILLY
END OF BOREHOLE AT 5.2m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m siotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
2009.01.08 22 324.2
2008.02.09 1.2 325.2
3 3. Numbers ref 2
+3 %3 umbers refer to 15_$5

Sensitivity 10

(%) STRAIN AT FAILURE



ONTMT4S 6417R.GPJ  3/16/09

Ministry of -
Transportation . l
Ontario --.
RECORD OF BOREHOLE No 08-114 10F 1 METRIC
G.W.P.__408-88-00 LOCATION N 4816 889.03 E 229 744,37 ORIGINATED BY LH
HWY 7 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.11.26 - 2008.11.26 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o B RESISTANCE PLOT NATURAL . REMARKS
E 7 6 PLASTIC MOISTURE QU - T
8 » ‘gt 5 @ 2|0 4]0 6|0 89 190 LiMiT CONTENT LIRUT 2 8 &
g1 81ZE] 2 we w w | 58 | cransize
ELEV Slal ¥ 31286 Q |SHEAR STRENGTH kPa
DESCRIPTION =S & |25 - e Ot DISTRIBUTION
DEPTH é 3 - > 8 3 § O UNCONFINED + FIELD VANE ¥ (%)
1= Z1&C] @ |® QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
330.0 w 20 40 60 80 100 20 40 60 wWim3 |GR SA s1I CL
00| TOPSOIL (350mm) = 330
329.6 = o
0.4 Clayey SILT, trace gravel, trace sand, 1] ss 5
occasional organics
Firm to Stiff 4
Dark Brown to Brown 128
I 2ss | 1 329 o
328.6
1.4 SAND, trace grave!, trace silt, trace
clay
Compact to Dense
Brown ‘] ° 0 o1 9
Moist to Wet 1¥ 328 (SI+CL)
3 | ss 26 .
4 8s 27 o
327
5| 88 47 o
326
6 | SS 36 o 0 92 8
325 (SI+CL)
324
7 BN 46 q
3233
6.7 END OF BOREHOLE AT 6.7m.
Piezometer installation consists of
19mm diameler Schedule 40 PVC pipe
with 2 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
2008.11.27 4.5
2009.01.09 2.0 328

+3

x 3. Numbers refer to
’ Sensitivity 10

20

155

(%) STRAIN AT FAILURE



ONTMT4S 8417R.GPJ  3/16/09

Ministry of
Transportation

Ontario THUARER
RECORD OF BOREHOLE No 08-115 10F 1 METRIC
G.W.P._ 408-88-00 LOCATION N 4816 814.46 E 229 735.91 ORIGINATED BY LH
HWY 7 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.11.26 - 2008.11.26 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« ﬂ RESISTANCE PLOT "
w o, < PLASTIC TURAL LiouID = REMARKS
b w22 9 20 40 60 80 100 |wr oy ] E &
e wisgEl 2 L 1 1 1 L wp w wi| 38 | cramsize
ELEV S e ¥ 31261 2 |SHEARSTRENGTH kPa
DESCRIPTION =ls & L2535 [ I A DISTRIBUTION
DEPTH é 35 [ > 8 e § O UNCONFINED + FIELD VANE % (%)
£l z Z[Z°| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
329.7 w 20 40 60 80 100 20 40 60 kim3 IGR sA s cL
0.0 . —
2204 TOPSOIL: (300mm) 5:
. 376 R SS 6 [+]
0.3 Clayey SILT, some sand, trace Fds
gravel, occasional cobbles /2
Firm to Stiff ‘1.
Brown 2,‘6 ; 328
(TILL)
W34 2 | ss | 14 o
4
A
328.1 Kl
1.5 Sandy SILT, trace gravel :
Compact 3 ss 27 328 5
Brown
Moist
327.4
23 SAND, some silt, some clay, oxidized
staining 4 ss 36 o
Dense
Brown 321
Moist to Wet
5 SS 47 o 0 85 15
(Si+CL)
326
325
6 S8 43 o
324
7 Ss 49
323.0
6.7 END OF BOREHOLE AT 6.7m.
WATER LEVEL AT 4.8m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
43 x 3. Numbers refer to 2

Sensitivity 10

1595

(%) STRAIN AT FAILURE



Ministry of |
Transportation . .
Ontario "

GW.P._ 408-88-00

HWY 7

DATUM _Geodetic

RECORD OF BOREHOLE No 08-116

LOCATION

N4 816 832.69 € 229 837.24

BOREHOLE TYPE __Solid Stem Augers

METRIC

ORIGINATED BY _tH
COMPILED BY AN

ONTMT4S 6417R.GPJ  3/16/09

Sensitivity b {%) STRAIN AT FAILURE

2008.11.26 - 2008.11.26 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 3 ; RESISTANCE PLOT ouo . REMARKS
» - L
E nl|l2Z| 3 20 40 60 80 100 wrl 55 &
ol e 4lzE| z e P e R we| 58 | oransize
ol ¥ 2125 Q ISHEAR STRENGTH kPa
ELEV DESCRIPTION 2] &| 21z £ e — DISTRIBUTION
DEPTH =]3 b >i3 3 < | O UNCONFINED + FIELD VANE " )
=12 Z1EO| © |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
326.6 w 20 4 60 80 100 60 kN/m3 IGR SA s1 CL
00 TOPSOIL: (500mm) =
et =
EE Ss 5
326.0 ~
0.6 Clayey SILT, sandy, trace gravel, i 326
sandy silt layers )
Very Stiff
Brown ) ss 2
(THLL) eel
48’
4 325
¢ ss | 21
3246 g 5 41 39 15
20 SAND and SILT, trace clay, oxidized g’
staining T
Compact AN
Brown RN ss 12
Wet 1 324
(TILL) 4
131 ss | 12 0 44 54 2
[ 14 323
b
3225
4.1 Sitty CLAY, some sand to sandy ”_/ Z
Very Stiff to Hard ";«’ﬁ
Brown to Grey ‘é {
7
(TILL) /4 //, 322
’éé ss | 25 0 25 51 24
7
4
o
r//
ff 321
%%
7
(A
729
1sr] ss | 100
%7
320.1 A
6.5 END OF BOREHOLE AT 6.5m.
WATER LEVEL AT 1.2m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
Numbers refer to 1535




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE Q1

CLAYEY SILT TILL

U.5.8. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3B 34 AT g2 3'41/4'6"’
100 1 1 k3 i i l /‘ L i L 1 1 i
47
/
9% /./
//'
80
70 /‘/
4
: |
~ 60
o
w
2 50
u.
= /
0 .
Q 40
i
a.
30
20 i
‘/
10
0
0.0001 0.001 0.01 01 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE I MEDIUM l COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH {m) ELEV. (m)
® 08-116 1.83 324.77
W.P# .408-88-00...... ... [ .

Prepared By . AN

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New

GRAIN SIZE DISTRIBUTION FIGURE Q2
SILTY SAND
U.8.S. Sieve size, meshes/inch Size of openings, inches
200 100 8050 40 30 16 108 4 3 38Ty A1 oty 37414 8"
100 - - @1 [ Y [ i Ll
90
) ul
70
pd
<
E 60 ~
I
w
z
L 50
: ’
=z
3
g 40
Ll
o
30
20 /
10 ‘f‘
.»——."‘
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE i MEDIUM l COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
[ ] 08-107 1.22 325.16
W.P.# .408-88-00....... . . .

Prepared By . AN, .
Checked By RPR

THURBER




Highway 7 - New

GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

FIGURE Q3
GRAIN SIZE DISTRIBUTION
SAND
U.8.8S. Sieve size, meshesinch Size of openings, inches
200 100 6050 40 30 16 108 4 3 Usw ;41 ot 34146
100 k] 1 i 1 :: — _‘_ 1. 1 1 1
% |
90
ra
. I
)
b
¥
70 ]
=4
<
£ V/
o
w
z
o 50
’._
prd
: / H\
Q 40 f
[¢5)
0.
30 / J
20 ’ /u
/
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM ! COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL Size
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-107 3.35 323.02
X 08-114 1.83 328.14
A 08-114 4.88 325.09
* 08-115 3.35 326.32
WP .408-88-00.. . ’ E
Prepared By AN................. ... THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE Q4

SAND & SILT TILL

U.8.8. Sieve size, meshesfinch

Size of openings, inches

2(‘)0 1?0 6?50 40 So-m 1‘6 10? -: 3 ;’Sgﬁf 3/‘4' 11' lez' 3"'41{4'61'
100 ™ CH
)!’ /1’
4
90
f /"/
%l
80 ”
70
pd
<
£ 60
o
w
<
iL 50
=
i b
Q 40
L
o
30
20 -
1
rg
10 |
0 ot el AT
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE I MEDIUM l COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
[ ] 08-107 4.88 321.50
x 08-116 3.35 323.25
W.P.# .408-88-00....... ... l

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE Q5

SILTY CLAY TILL

U.8.8. Sieve size, meshesfinch

Size of openings, inches

290 1?0 6950 4[0 30 1!6 |'0? 4 j -SI.B’UlZ’ 3/;1' 1" 11ll‘2‘ 3'41[4' G"
100 ’U/‘// .
90 o el
] g
80 v
70
=
Z %
£ 60
o
i}
z
@ 50
g
@ »
O 40
&
"’ o
20 ’/
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUMI COARSE FINE COARSE | oo o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-116 4.88 321.72
W.P# .408:-88-00.......... . .
Prepared By AN............... ... . THURBER




THURBALT 6417R.GPJ 3/16/09

Highway 7 - New

ATTERBERG LIMITS TEST RESULTS

FIGURE Q6

PLASTICITY INDEX

Date

Project

CLAYEY SILT TILL

60
CH
50
40 //
ICl \;Q«
S
WP
30 L7
CL

20 //
10 ~

CL a

CL-ML 7 MI-Ol MH-OH

ML oL

0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
L] 08-116 1.83 324.77
March 2009 . . l Prep'd ...... AN
.408-88-00 THURBER Chkd RPR




THURBALT 6417R.GPJ 3/16/09

ATTERBERG LIMITS TEST RESULTS

Highway 7 - New

FIGURE Q7

PLASTICITY INDEX

Date

Project

SILTY CLAY TILL

60
CH
50
40 //
Cl ‘\?r
\v‘y\>
30 L
CL

20 //
10 LJ //

CL

CL-ML / MI-Ol MH-OH

ML oL

0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
] 08-116 4.88 321.72
March 2009 . . Prep'd ..., AN
.408-88-00 THURBER Chkd RPR.




PLOT SCALE 111

PR-O=707 =08

MNETRY OF TAMEBPONTANON, ONDVG

:: DIMENSMNS AS'NCMETRES CONT No
R T — 8 S AND/OR MILLIMETRES GWP No 408-88-00
8 . n UNLESS OTHERWISE SHOWN TIGHWAY 7 SHEET
e B - o RECOMMENDED ROUTE
’ 8 REG. RD. 17 N/S-E RAMP, 10+000 T0 104245

BOREHOLE _LOCATIONS AND SOIiL STRATA

THURDER ENGINEEFING LTD.

. . as0 s TAL » MATERIALS

(ra

=
-
2

‘el

W_&\“}i 7\ted0417-51~Rompe(RegRd17).dwg

PLAN
N 4816 900
KEYPLAN
LEGEND
"‘ Borehole
‘¢' Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
° 20 | 0 60m CONE | Blows /0.3m (60" Cone, 475/blow)
— e ——— RS
: ,‘ " \ PH Preasure, Hydraulic
SCALE 1:1000 \ 2 | water Level
Head Artesian Water
08-107 08-116 T Piezometer
‘*’ ‘? 90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
ORIGINAL GROUND 08-107 326.4 4 816 850.5 | 229 891.9
\ SAND;:LATT?EAYCES‘E};AUE:: 08-114 326.9 4 816 889.0 229 744.4
\ ’ V. SHiff 08—-115 329.7 4 816 8145 229 735.8
ery St TRACE GRAVEL S 08-116 | 326.6 4 816 832.7 | 229 8372
TOPSOIL Compact —
SILTY SAND
~_ Loose to Compact PROPOSED GRADE—
—_— . N/S-E RAMP\
) _,_r : ! . AN 7 Sﬁl“ SA&Ntf?;n AY 7 2% I tL e T . 1)1‘n: bt;pmorie? bettwg:n hsol: li)téot9 haveBeit:een
SILT 17 ? (712 SOME SAND TG SANDY! 212,787 BT - T I NN 325F 7 establis only a reho ations. Between
SOME SAND, TRACE cx.& "'*—l' » a X AL /Wf/?%}”}}'d/{? o A T L Sa TYSAND Ut e B ooy 0% ore aseumed from
Compact EX [ g e e A ! - st T SOME SlléTéniceHECMY 2);hia drov:jintg.is fog ﬁub:urface infformcﬁon otnlyi
SAND .-} T T LT LT Surface details and features are for conceptua
SOME SILT, TRACE CLAY, =7 157 17 [T 7ir SAND & SILT TiLL flustration.
TRACE GRAVEL b 1741 TRACE 7O SOME CLAY, TRACE GRAVEL T . . S)Qz’ogosed grades are from Plate 7 of the EA.
Compact Compact o
3278 ciavey ot | 46 23] GEOCRES No. 40P8-172
TRACE GRAVEL, TRACE SAND
PROFILE ALONG ¢ OF REGIONAL ROAD 17 N/S—E RAMP Firm to Stiff g
0 20 40 60m HOR 1:1000 ‘g
e — NG O T o o L e [ &Y EESon
ON ORIGINAL DRAWING
0 5 10 15m  VER 1:200 e T e 1 S—




Embankments - KWE to east of RR17
Highway 7-New, Kitchener to Guelph

Appendix R

Regional Road 17, W-N/S Ramp, Station 10+000 —10+485
(Boreholes 08-101, 08-103, 08-104, 08-105, 08-106, 08-107)

Record of Borehole Sheets
Laboratory Test Results
Drawing titled “Borehole Locations and Soil Strata”

[

THURBER



ONTMT4S 6417R.GPJ  3/16/09

Ministry of f

Transporiation . .
Ontario

THUNBER
RECORD OF BOREHOLE No 08-101 10F 1 METRIC
G.W.P__ 408-88-00 LOCATION N 4 816 765.02 £ 228 470.39 ORIGINATED BY LH
HWY 7 BOREHOLE TYPE __ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.11.25 - 2008.11.25 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  |RENAMIC CONE PENETRATION
ui gy P pLasic  NATURAL LIGUID = REMARKS
MOISTURE —
£ w22 83 20 40 60 80 100 |"™  cma ]| £ 8
= WlzE| z e we w wo| 54 | cramnsize
e lg| ® 212581 @ [SHEARSTRENGTHkPa
ELEV DESCRIPTION =1= & 4 = P Qe DISTRIBUTION
DEPTH A EIR >138| £ |0 UNCONFINED ~ + FIELDVANE ¥ )
1= Z|E°| © |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
320.4 w 20 40 60 80 100 20 40 60 wm3 lGR sA SI CL
0.0l TOPSOIL (500mm) =
p——
EE 1 8S 5 O
319.9 =
4 320
0.5 Silty SAND, trace gravel
319.7
Compact
08 Brown
Moist 2| ss | 26 o
(FILL) A 4
SAND and GRAVEL, some silt, some
clay, occasional cobbles 318
Compact to Dense
Brown 3 sS 38 [+] 37 44 19
Moist
(FILL) ) (SI+CL)
318.2 T
2.3 SAND and GRAVEL, some silt, some D.\é
clay 9 318
~ 4 S <)
Compact to Dense o . N 82 35 85 10
Brown oO (SI+CL)
Wet 0
p.
QQ 5 SS 31 o
o) 317
(]
5O
o ()
b
b
o 316
.OA
DO ] S8 23 [}
315.3 fc

52 END OF BOREHOLE AT 5.2m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen,

WATER LEVEL READINGS:

DATE DEPTH (m) ELEV. (m)
2009.01.08 2.9 317.5
2009.02.18 1.2 319.2

20
3 3. Numbers refer to
FUXT ansiivily 1S5 (o) STRAIN AT FAILURE



ONTMT4S 6417R.GPJ  3/16/09

Ministry of —
Transportation . I
Ontario
RECORD OF BOREHOLE No 08-103 10F 1 METRIC
GW.P.  408-88-00 N 4 816 801.70 E 229 575.35 ORIGINATED BY LH
HWY 7 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic 2008.11.27 - 2008.11.27 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  [SERAMIC QONE PENETRATION "
[ b4 PLASTIC Mo":&:’; LouID *i' REMARKS
6 o '2 S 8 20 40 80 100 LT ConTENT LT E o &
2l & L12E] 2 : N wp w w | 38 | cransize
ELEV Elg| @ S125] S [SHEARSTRENGTH kPa s
DESCRIPTION =ls] & 2{z2| g e DISTRIBUTION
DEPTH <t 5 [ > 8 5 < O UNCONFINED + FIELD VANE (%)
g z zlgo G |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%) )
323.0 u 20 80 100 20 40 60 GR SA S! CL
001 TOPSOIL: (400mm) 323
3226 o
0.4 SAND fine, trace sill, occasional Ss 7
322.2 organics
08 Loose
: Dark Brown
Wet X 18 322 o
Silty SAND, trace clay, trace gravel,
oxidized staining
Compact to Dense
Brown
Wet 8s 27 o 6 61 28 5
88 37 o
319.9 INE
3.0 Silty CLAY, sandy, trace grave! é%
Hard 9‘? ss | a8 B 4 31 42 23
Gre
(TiLL) é %
2?2
(9%
5
ré&
537,
f?‘//‘
g¢
1%% ss | m o
429, 318
317.8 %%
5.2 END OF BOREHOLE AT 5.2m.
Piezometer instafiation consists of
19mm diameter Schedute 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
2009.01.09 23 320.7
20
Numbers refer to 15&5

Sensilivity

10

(%) STRAIN AT FAILURE




ONTMT4S 6417R.GPJ 3/16/09

Ministry of R
Transportation . I
Ontario e
RECORD OF BOREHOLE No 08-104 1 OF 1 METRIC
G.W.P._ 408-88-00 LOCATION N 4816 790.47 E 229 673.31 ORIGINATED BY LH
HWY 7 BOREHOLE TYPE _Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.11.26 - 2008.11.26 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES «© E,-' RESISTANCE PLOT NATURAL REMARKS
we,l £ 2_& PLASTIC LiouD [
ez Qo LT MOISTURE mr] £ 5 &
5 al<E] @ 20 40 60 80 100 ConTENT Tl z 0
S dlzE] z . L . . . we w wi| 5% | cransize
E o W 5195 O |[SHEAR STRENGTH kPa
LEV DESCRIPTION =l s = |2z = e O DISTRIBUTION
DEPTH é 5 ﬁ > 8 6] ;: O UNCONFINED + FIELD VANE Y (%)
£z ZlEO| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
329.3 i 20 40 60 80 100 20 40 60 xN/m3 {GR SA SI CL
0.0 Clayey SILT, sandy, trace gravel, ) |4 {
oc_casnonal cobbles obstacle '/'/4 4 ss 6 °
Stiff (@ 329
Dark Brown ).’6 p
(TILL) (
Q.
Hard Y4
2 { 85 | 100
[}
327.8 328
15 SAND, some silt, some clay, oxidized
staining
[¢]
Dense to Very Dense 3 S8 2 6 & 43
Brown {S1+CL)
Moist to Wet
327
4 8s 48 [}
51 8S 52 326 [}
325
Trace sit, trace clay
6 | SS 39 P 0 95 5
324.1 (SI+CL)
5.2 END OF BOREHOLE AT 5.2m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
+3 %3, Numbers refer to

Sensitivity

20
1S5 (o) STRAIN AT FAILURE



Ministry of . |

Transportation . l
Ontario

ONTMT4S 6417R.GPJ 3/16/09

THUARE"
RECORD OF BOREHOLE No 08-105 10F 1 METRIC
G.W.P.  408-88-00 LOCATION N 4 816 763.53 £ 229 762.31 ORIGINATED BY LH
HWY 7 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.11.26 - 2008.11.26 CHECKED BY RPR
SOIL PROFILE SAMPLES «© w gggf\sﬁfN%%NPﬁg$NETRAT]ON RAL E|
W g 4 2\ PLASTIC :(;T:mne vouo f = REMARKS
5 0 |£5 & 20 40 60 80 100 ™" comw M| 50 &
g 512l 2 wp w w | 38 | cransize
ELEV S 8l e | 3125] & [sHEAR STRENGTHkPa
DESCRIPTION ~lst & =}1z28| & e DISTRIBUTION
DEPTH é 5 “ > 8 a ; O UNCONFINED + FIELD VANE Y (%)
=]z Z]EC| @ |e QUOKTRAXIAL X LABVANE | WATER CONTENT (%)
327.1 w 20 40 60 806 100 20 40 60 wWm3 IGR SA SI CL
00 TOPSOIL (400mm) — ]
— 327
326.7 ~=1|{ss| s 5
0.4 SAND, trace sil, trace clay, trace e
gravel, oxidized staining
Loose to Compact
Brown gh 4
Wet 2 SS 25 | q
326
3| s8s | 13 0 9% 4
(Si+CL)
325
4 8S 15 D
324
51 88| 11 b 193 6
(Si+CL)
323
[ S8 16 q
322.0

5.2 END OF BOREHOLE AT 5.2m.
Piezometer instaflation consists of
18mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:

DATE DEPTH {m) ELEV. {m)
2009.01.09 2.0 325.1
2009.02.19 1.0 326.1

+3 x 3. Numbers refer to 1535
’ " Sensilivity T (%) STRAIN AT FAILURE




ONTMT4S B417R.GPJ  3/16/09

Ministry of -
Transportation . I
Ontario Treummn
RECORD OF BOREHOLE No 08-106 1 OF 1 METRIC
G.W.P.__ 408-88-00 LOCATION N 4 818 793.65 £ 228 847.60 ORIGINATED BY LH
HWY 7 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.11.26 - 2008.11.26 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © ; RESISTANCE PLOT e MATURAL ot - REMARKS
= o ls % % 20 40 60 80 100 [ Qumy  werf B &
2|8l u| 9128 z e . S wp w we| 3¢ | oraNsizE
ELEV pE ,;‘_‘ o o 2 2a ;9. SHEAR STRENGTH kPa e e g DISTRIBUTION
BEPTH SCRIPTION g ER >1338| £ |o unconrNED  + FiEtD vANE y %)
sl 2 Z|EC| & |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
327.9 w 20 40 80 8O 100 20 40 60 kNim3 [GR SA si cL
0.0 Clayey SILT, some sand to sandy, b g oo
trace gravel, occasional rootlets and ':' ’ f q ss 7 o
organics "1
Firm /ﬁ
Dark Brown el
(TiLL) C/
1A
] 2 | ss | 14 321 5
Rig
Ll
¥4
Fine sand layers 5‘ 3|{ss] 15 . 7 40 38 15
§% 326
325.6 ey
23 Silty SAND, trace gravel, oxidized o}
staining, occasioanl cobbles ss 36 °
Dense
Brown
Wet 5
(TILL) 325
Ss 21 ] 0 52 45 3
324
Fine sand layers
Ss 21
323
322.7
5.2 END OF BOREHOLE AT 5.2m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
+3 %3 Numbers refer to ,5$5

Sensitivity

10

{%) STRAIN AT FAILURE




ONTMT4S 6417R.GPJ  3/16/09

Ministry of

Transportation . .
Ontario Yo
RECORD OF BOREHOLE No 08-107 10F 1 METRIC
G.W.P.__ 408-88-00 LOCATION N 4 816 850.48 £ 229 891.91 ORIGINATED BY H
HWY 7 BOREHOLE TYPE __Solid Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2008.11.25 - 2008.11.25 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  [RYRAMIC CONE PENETRATION -
W g < PLASTIC MOIYSUTURE uouo | s REMARKS
5 NEEIR: 20 40 60 80 100 "™ o W B O &
218 wl=E] 2 v . 4 . . we w we| 2% | oramsize
ELEV :}_ o| ® 3 g a 8 SHEAR STRENGTH kPa 4 DISTRIBUTION
DEPTH DESCRIPTION S|3] F | 5|33 S |0 UNCONFINED  + FIELD VANE y )
E]z Z[ EO| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
326.4 w 20 40 60 80 100 200 40 60 kim3 {GR sA s L
00| ToOPSOIL (500mm)
1 8s 9 o4
325.9 326
0.5 Silty SAND, occasional organics and
rootlets
Loose to Compact °
32‘15313 rl\)Az:)riiS(tBrown 2 ss 15 v
’ = o 0 11 83 6
SILY, some sand, trace clay
Compact 325
Brown
et 3{ss| s d
324.1
23 SAND, some silt, trace clay, trace 12
gravel, oxidized staining 4 ss 2% °
Compact
Brown
Wet
5 S8 19 323 o 9 76 15
{Si+CL}
321.8 322
4.6 SAND and SILT, some clay, trace g
gr:r\r/:)'acl Jejss| ° 3 42 45 10
321.2 Grey 34K
5.2 Moist
{TiLL)
END OF BOREHOLE AT 5.2m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
2008.01.09 2.2 324.2
2009.02.09 1.2 325.2
i 20
+3 %3, Numbers refer to 1545

Sensitivity 0 (%} STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE R1

SAND & GRAVEL FILL

U.8.8. Sieve size, meshesfinch

Size of openings. inches

2(')0 1(')0 5?50 410 30 1‘6 10? 4 3 31‘8'“'2‘ 374 1[" H‘fz‘ 3'41114'6;
100
90
]
80 ]
70 m
g
e A
& rq
Z
T 50 1
[ Lo
é g m
2 i
w
[a
30 'f
20 m
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)
® 08-101 1.83 318.61
W.P# .408-88-00.......... . I

Prepared By AN................. ...
Checked By .RPR

THURBER




Highway 7 - New

GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

GRAIN SIZE DISTRIBUTION FIGURER?
SILTY SAND & SILTY SAND TILL
U.S.S. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 16 108 4 3 38t et ot 37411467
100 L 1 f#___m i El l 1 V ny 1 1 1
90 % //
80 ¥ L
o
70 A
=z
< /
£ 60
o
18]
Z
i 50 i
[
P
3]
Q 40
HE)
a
30
20 n
10
. Fmﬁ
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SiLT and CLAY FINE IMEDIUM [ COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SiZe

LEGEND

SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-103 1.83 321.14
b 4 08-106 3.35 324.58

W.P.# .408-88-00.......... . .

Prepared By AN................ ... .. THURBER
Checked By .RPR




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE R3

SILT

U.8.8. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 i6 108 4 3 3872 M 1T vz 3" 4 114" 6°
100 i __’_____ ) rY ! i A 1 O W
90
80
70
<
£
= 60
e
18]
z
T 50
}—- #
pad
5
i m
i
[a 5
30
20 / m
10 rod
oo
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE lMEDlUM' COARSE FINE COARSE | e o
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-107 1.22 325.16
W.P# .408-88-00.......... . l

Prepared By AN.....................
Checked By RPR

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New

GRAIN SIZE DISTRIBUTION

FIGURE R4

SAND

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 387 34T 1Tt 3" 41/47 6
100 Il L 1 E: — { F Y 1 i L 1 1 d
/,JE
90
a/ d
80 Ve
//
70 ]
z 1/
E 60
14
w
2 50
": I
z
S
e 40 f //
w
[s 8
30
20
10 ’,/A
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUMI COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
[ 08-104 1.83 327.49
X 08-104 4.88 324.44
A 08-105 1.83 325.32
* 08-105 3.35 323.79
® 08-107 3.35 323.02
wes  asssoo [ ]

Prepared By AN....................
Checked By .RPR

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New

GRAIN SIZE DISTRIBUTION

FIGURE R5

SILTY CLAY TILL & CLAYEY SILT TILL

U.S.8. Sieve size, meshesfinch

Size of openings, inches

290 1(')0 8?50 dlo 30 1l6 10? 1 1|3 3871 34r 1" 11112‘ 3l'41'/4'6"
100 B
%
b
90 ?ﬁ;
/’ﬁ
80 - }:
AP
70 7
pd
: .1
= 60 7
@ - |l
Z 5 //’
w
- A
= X
o L
g 0 ’(-"1 -
s
o /
30
/W
L
20 N =
T
10 ]
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-103 3.35 319.62
x 08-106 1.83 326.10
W.P# .408-88-00....... ... . l

Prepared By AN...................
Checked By .RPR

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New

GRAIN SIZE DISTRIBUTION

FIGURE R6

SAND & SILT TILL

U.8.8. Sieve size, meshesfinch

Size of openings, inches

2?0 1(.)0 6?50 4‘0 30 1‘6 |0? ? :|i f!g'!i?‘ 34" 1}' 142 3'41{4" 51'
100 TH
pre
90 /./
L
gl
80 f
70 1
b4
£
-~ 60
e
w
2z
i 50
=
i -
O
O 40 »
w
o
30
) o
»
10 .—4’
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE I MEDIUM | COARSE FINE COARSE | opo o
FINE GRAINED SAND GRAVEL Size
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-107 4.88 321.50
W.P.# .408-88-00.......... . .
Prepared By AN............. ... THURBER
Checked By RPR............. ...




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New

GRAIN SIZE DISTRIBUTION

FIGURE R7

SAND & GRAVEL

U.8.8. Sieve size, meshesfinch

Size of openings, inches

200 1(I)0 6I050 4? 30 1.6 1OE‘3 4 3 3/8'1/:2‘ 3/4"1L||]IZ' 3"41114“6!‘
100 ”
90 'f
80
70
Z .
T /]
Eo ™
o
w
z /
G: 50 ’./
E %
3
O 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 | opo o
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-101 2.59 317.85
W.P# .408-88-00........ . .

THURBER




THURBALT 6417R.GPJ 3/16/09

ATTERBERG LIMITS TEST RESULTS

Highway 7 - New

FIGURE RS8

PLASTICITY INDEX

Date

Project

SILTY CLAY TILL & CLAYEY SILT TILL

60
CH
50
40 //
o D
=
30 -
cL
20 //
o /
10 =
cL B
CL-ML / MI-O! MH-OH
ML oL
0
0 10 20 30 40 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® 08-103 3.35 319.62
x 08-106 1.83 326.10
‘March 2009, . ‘ Prepd . AN
.408-88-00 THURBER Chkd RPR




MOT AL 1Y

PA=D-207  S-08

TR OF

120m

SCALE 1:2000

METRIC

AND/OR MILLIMETRES

DIMENSIONS ARE IN METRES
UNLESS OTHERWISE SHOWN

CONT No
GWP No 408-88-00

HIGHWAY 7
J RECOMMENDED ROUTE

REG. 80. 17 W-H/S RAIP, 104000 T0 104485
|__BOREHOLE LOCATIONS AND SO STRATA

SHEET

ﬂmmuu.

. . [ TAL = MATERIALS

e (P |

vy

PLAN
CITY OF

GUELPH Eg

KEYPLAN
LEGEND

Borehole
Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
R4 Water Level

Head Artesian Water
T Piezometer
Rock Quality Designation (RQD)

cny OF
KTCHENER

PROPOSED GRADE-—

08-101
re

08-103 08-104
79 ‘s

CLAYEY SILT TILL
SANDY, TRACE GRAVEL
Stiff

08-1 053*

—

08-106 08-107
$ -* ORIGINAL _GROUND

W—N/S RAMP

SAND

A wm% -

-
2 AL P e —
T | SAND T T

TRACE SILT\
Loose

9
32

& aOME SILT SOME CLAY-
Dense to Very Dense

73

SAND & GRAVEL FILL
Compact to Dense

TRACE GRAVEL
Dense

SILT |

SOME SAND, TRACE CLAY
Compact

315 sy
SAND & GRAVEL/ _$_LLH_QJ=Q(_I|L__’

SOME SILT, SOME CLAY
Compact to Dense

L \SILTY SAND
TRACE CLAY. TRACE GRAVEL
Compact to Dense

SANDY. TRACE GRAVEL
Hard

PROFILE ALONG Q OF REGIONAL ROAD 17 W—-N/S RAMP

40 80 120m HOR 1:2000

i-——*;;*——i;':d

0 5 10 15m

VER 1:200

AND ILY L
SOME SAND, TRACE GRAVEL
Compact

DRAWING NOT TO BE SCALED
100 mm ON ORIGINAL DRAWING

Auger Refusal

NO ELEVATION NORTHING EASTING

08-101

320.4

4 816 _765.0

229 4704

08-103

322.9

4 816 801.7

229 575.4

08-104

329.3

4 816 790.5

229 673.3

08-105

327.1

4 816 763.5

229 762.3

08-106

327.9

4 816 793.6

229 847.6

08-107

326.4

4 816 850.5

229 891.9

-NOTES-

1) The boundaries between soil strota 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
iHlustration.

3)Proposed grades ore from Plate 7 of the EA.
Study.

GEOCRES No. 40P8-172

REVISIONS

_Jlod

DATE | BY
DESIGN_RPR [CHK PKC JCODE

TOATE_ OCT. 2000

DRAWN AN |CHK _AEG [SITE [STRUCT L)WG
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Embankments — KWE to east of RR17
Highway 7-New, Kitchener to Guelph

Appendix S

Regional Road 17, N/S-W Ramp, Station 10+000 —10+340
(Boreholes 08-108, 08-111, 08-112, 08-113, 08-117)

Record of Borehole Sheets
Laboratory Test Results
Drawing titled “Borehole Locations and Soil Strata”

L1

THURBER



ONTMT4S 6417R.GPJ  8/18/09

Ministry of -
Transportation .

Ontario THURBER
RECORD OF BOREHOLE No 08-108 10F 1 METRIC
G.W.P.___408-88-00 LOCATION N 4 817 015.57 E 229 660.33 ORIGINATED BY G
HWY 7 BOREHOLE TYPE __Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2008.11.26 - 2008.11.26 CHECKED BY RPR
SOIL PROFILE SAMPLES |, w o BRI oM SENETRATION -
Uyl g = s e v ] & REMARKS
&= nl28] 8 20 40 60 80 100 '™ comer W] 5O &
Slg w wlzEl =z 1 L 1 1 L wp w wil 3L | oransize
ELEV DESCRIPTION f’_— 0| a 2 25 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH ESCRIP S|l £ | S|22] % |o UNCONFINED  + FIELD VANE .
212 c18§] ¢ . Y (%)
ez Z2]%°| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
331.5 w 40 80 120 160 200 20 40 60 kNn/m3 |GR sA st cL
0.0 Clayey SILT, sandy, trace gravel, ’j(.z
occasmn.al rootlets 144 4 ss 4 b
Soft to Firm 7. 6-/
Brown 4N
T
(TILL) Y 33
1 / ¢
487
i285 2] 8s 7 o
!/'q:
’-‘..’a 330
Ti#l 3] ss| 7 -4 2 44 39 15
' 4
329.2 14
23 Gravelly SAND, some silt, some clay .
Dense to Very Dense 4 ss 31 329
Brown
Maist
5] 88| 33 H o 24 81 15
N -
K3 ] a3 (si+CL)
N =g
1Y »
£ =
K3, E
o =)
ot =
K5, 327
REN
vl 6 | ss | &7 o
Occasional cobbles %0t
326.3 vy
5.2 END OF BOREHOLE AT 5.2m.
Piezometer installation consists of
18mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. {(m)
2009.01.09 23 329.2
3,3 f 2
43, % 3. Numbers refer to 15¢5

Sensitivity 1o (%) STRAIN AT FAILURE




ONTMT4S 6417R.GPJ  3/16/09

Ministry of -
Transportation . I
Ontario

THUMBER
RECORD OF BOREHOLE No 08-111 10F 1 METRIC
G.W.P.__ 408-88-00 LOCATION N 4 817 037.42 £ 229 710.75 ORIGINATED BY LG
HWY _ 7 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __aN
DATUM _Geodetic DATE 2008.11.26 - 2008.11.26 CHECKED BY RPR
SOIL PROFILE SAMPLES | w  [QYRAMIC CONE PENETRATION
NATURAL - REMARKS
,'-f 7] 5 -& PLASTIC | TURE Liquio e T
6 @ g 5 2 210 49 6‘0 8,0 190 uMT CONTENT LT = 8 &
a1 & S12E| 2 we W we| 58 | oransize
&t ; Ww 3185 Q |SHEAR STRENGTH kPa
ELEY DESCRIPTION =]ls) & 21Z28) £ e DISTRIBUTION
DEPTH 213 Pt >188| £ |o unconrineD + FIELD VANE Y %)
1= Z|&C| © |e quckTRIAXIAL x LABVANE | WATER CONTENT (%)
3204 o 26 40 60 80 100 20 40 60 kim3 |GR SA SI oL
0.0 Clayey SILT, some sand, trace 14 o
gravel, occasional cobbles A4 %2
. % 1 S8 6
Firm 492
Brown /:6)'_
(THL) 1,
rd:
Dak
g 2| ss | 8 b
o 328
31 ss 5
326.8 327
23 SAND, trace to some silt, some clay,
trace gravel
4
Compact - Ss 26 0 80 10
Brown L SRR (SI+CL)
Wet DO : -
5 88 15 g
ss | 17 q
324
323
SS | 65 q 19t 7
322.4 (St+CL)
6.7 END OF BOREHOLE AT 6.7m.
BOREHOLE CAVE IN AT 4.5m,
WATER LEVEL OBSERVED AT 2.3m
DURING DRILLING.
Piezometer installation consists of
18mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
2009.01.08 2.1 327.0
2009.02.02 3.1 326.0
20
+ 3‘ %3, Numbers refer to 15¢5

Sensitivity 10 (%) STRAIN AT FAILURE



Ministry of -
Transportation .

ONTMT4S 6417R.GPJ  3/17/09

Ontario TreUmman
RECORD OF BOREHOLE No 08-112 10F 1 METRIC
G.W.P.__ 408-88-00 LOCATION N4 817 073.07 £ 229 788.77 ORIGINATED BY LG
HWY 7 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.11.26 - 2008.11.26 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o E RESISTANCE PLOT NATURAL REMARKS
W 8 PLASTIC e vauo | E
E o< 3 20 40 60 80 100 "™ commr M| 55 &
218l W | 912E] = Lo Wp w we| 3¢ | cramsize
ELEV DESCRIPTION SRR 2|2a| S [SHEARSTRENGTHKPa A OISTRIBUTION
DEPTH 13|~ >138| £ |0 UNCONFINED  + FIELD VANE y )
ELZ 2|E°] @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
328.8 w 20 40 60 80 100 20 40 60 «Nm3 lGR sA s1 L
0.0 Clayey SILT, sandy, trace grave! % {
Firm to Hard 1 3 ss 5 °
Brown .
(TILL) I%
4}
IZ&F 328
#1] 2 | ss | 3t 4 0 43 40 17
327.3 ,: -
1.5 SAND, fine, trace silt, trace clay KR
o
Loose to Compact :.:. 3 ss 20 ° 0 9% 4
Brown PO 327
Moist (St+CL)
'.0‘
el
o
ool
‘] 4] 85| 18 q
o
ol
vere 326
....
Loose, coarse e’
o
Wet el s | ss| 6 o
o
e
v 325
.0"
AR
...:
cele | ss| 324 o 191 8
Tele (S1+CL)
.Q'l
e
el 323
e
I::: 7185 | 28 q
322.1 XN
6.7 END OF BOREHOLE AT 6.7m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
+ 3 x 3. Numbersreferto 1585

Sensitivity hY (%)} STRAIN AT FAILURE



ONTMT4S 6417R.GPJ  3/16/09

Ministry of R

Transportation . l
Ontario

UMD aR
RECORD OF BOREHOLE No 08-113 1 OF 1 METRIC
G.W.P,__ 408-88-00 LOCATION N 4 816 988.56 E 229 793.71 ORIGINATED BY LG
HWY 7 BOREHOLE TYPE __Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.11.26 - 2008.11.26 CHECKED BY RPR
SOIL PROFILE SAMPLES | o | w [RESRYANGD I SENETRATION
W oy 2 pasnc  PATURAL Liauio = REMARKS
HOISTURE [
= ol22| 8 20 40 60 80 100 ™' comewr T 55 &
2l $l2E] 2z T wp w w| 38 | cransize
alg| ¥ 518 85 Q |SHEAR STRENGTH kPa
ELEY DESCRIPTION cl2le| 2lzef F S — DISTRIBUTION
DEPTH 213 P >13 5 < | O UNCONFINED + FIELD VANE ¥ )
£z z|E°| © |e quickTRIAXAL x LABVANE | WATER CONTENT (%)
330.3 w 200 40 80 80 100 20 40 60 kN/m3 {GR SA SI CL
0.0 Clayey SILT, sandy )? P
st ] 1| ss | s o
Brown ars 330
(THL) /,Zf'
141121 ss | 13 b
e 329
1245
13 ss| 8 4 0 44 40 16
1§55
fon]
W ia
327.7 1] 328 >
o - did 4| ss | 13
SAND, trace gravel, trace silt, trace ° 1 92 7
clay
Loose to Compact o (8t+CL)
Brown ;
Moist to Wet
ss | 14 227 o
326
ss | 19
325
. 7 SS 8 324 1 96 3
323.6 Y (St+CL)
6.7 END OF BOREHOLE AT 6.7m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.

3 3. Numbers refer to 2
X sensiily 195 (5) STRAIN AT FAILURE



Ministry of

Transportation . -
Ontario THUIMB NN

ONTMT4S 6417R.GPJ  3/16/09

RECORD OF BOREHOLE No 08-117 10F 2 METRIC
G.W.P._ 408-88-00 LOCATION N 4816 985.40 E 229 672.22 ORIGINATED BY _sA
HWY 7 BOREHOLE TYPE __Hollow Stem Augers/Solid Stem Augers COMPILED BY £S
DATUM _Geodetic DATE 2008.06.16 - 2008,06.16 CHECKED BY RPR
DYNAMIC CONE PENETRATION
9] MOISTURE [
- n|<Z| 3 20 40 60 80 100 YT comewr | 58 &
olE gzl 2 L L . 1 L wp w wo | 58 | cransize
ELEV DESCRIPTION 1ol g 21208 8 SHEAR STRENGTH kPa - DISTRIBUTION
DEPTH s3] 3123 < |O UNCONFINED  + FIELD VANE y %)
=12 Z[(EO| © |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
331.1 w 20 40 60 80 100 20 40 60 kN/m3 IGR SA s CL
00]  SAND and GRAVEL, trace silt
331
Bro.wn to Grey 1 AS °
Moist
3305 (FILL)
0.6 Sandy SILT, trace gravel, trace to g J
some clay 114
Compact to Dense .0. 5 ss 4 ° 1 39 49 13
Brown to Grey .
8 - 330
Moist .
(TILL) ar
A1 2| ss| 17 o
q.
¥ 329
o
TH 3| ss | 490 o
3-
T4
7 328
1314 ] ss | 23 L 2 41 45 12
occasional cobbles 4.
X
R
327.0 Ak
4.1 SAND, medium grained, trace gravel, 327
trace silt -
Very Dense Lo
Brown o
Moist To Wet o
ss | 8o d
. z 326
Compact L 325
A ss | 13 o 395 2
- (sl+CL)
o 324
B ss | 30 q
L 323
3225 S
8.6 Siity CLAY, some sand to sandy, /3/
trace gravel 7’?
Hard ,ﬁ ;
Grey "ﬂ&
322
(TiLL) 4 /é
g; 8] ss | a o
5%
72
rﬁ_
2%

Continued Next Page 20
+3 % 3. Numbers refer to 1505
: " Sensitivity 6 (%) STRAINAT FAILURE



ONTMT4S 6417R.GPJ  3/16/09

10

Ministry of -
Transportation . .
Ontario
RECORD OF BOREHOLE No 08-117 20F2 METRIC
G.W.P. _ 408-88-00 LOCATION N 4 816 985.40 E 229 672.22 ORIGINATED BY sA
HWY 7 BOREHOLE TYPE __Hollow Stem Augers/Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2008.06.16 - 2008.06.16 CHECKED BY RPR
SOIL PROFILE SAMPLES | w  |RrRMIC GONE FENETRATION o
E » = PLASTIC MOlTSU‘IURE LIOUID - 'f REMARKS
5 nl<3l 8 20 40 60 80 100 U™MT  cogmar M| 5 &
2lE | Y¥IZE]| 2 T wp w wi| 34 | cramsize
ELEV gfw | 3 5| © [SHEAR STRENGTHKPa
DESCRIPTION =13 2|z = e O DISTRIBUTION
DEPTH <121 > 13 8| £ |0 UNCONFINED  + FIELD VANE ¥ (%)
g = zlg®© © |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 4 80 80 100 20 40 60 kim3 lGR sA s cL
-
Silty CLAY, some sand to sandy, 7 A
trace gravel ;é? 321
Hard :2¢
Grey "74/
(TiLL) . ?é
A7
/g 9185 | 65 o 1 22 49 28
7
'ﬁﬁ 320
"%
/,/%
i
S
.
7%
:% 319
Wi 10! ss | 73 o
2
7
%%
7
i
317.9 % 318
133 Sandy SILT, trace gravel, trace to 4 1
some clay 114
Very Dense Ak
Grey R
Moist 4111 ss | 108 o
(TILL) a1
|t 317
.av
q
14
.16 316
occasional cobbles 111 12| ss 112/ o 3 37 51 9
3
11 1225
14
878
1 315
14
.
4
1413 ] ss | 125 o
313.9 a4
17.2 END OF BOREHOLE AT 17.2m.
WATER LEVEL OBSERVED AT 5.2m
DURING DRILLING.
BOREHOLE BACKFILLED WITH
BENTONITE TO 0.6m THEN
HOLEPLUG TO SURFACE.
+3 x 3. Numbersreferto 1535
’ " Sensitivity (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New

GRAIN SIZE DISTRIBUTION

FIGURE S1

CLAYEY SILT TILL & SILTY CLAY TILL

U.8.8. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 BT 341 st 3"4 146"
100 L 1 1 1 1.2 7 “ 1. i L 1 1 i
4 %4
it
90 1
X g
80 /wl
. Al JF
z %
£ o0 v /
g
g
‘. o
[ /'/
5 }F /‘
8 40 x'
w
o M
30 */
*/ 4
20
10
o |l|
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE lMEDIUM | coarse FINE COARSE | onni &
FINE GRAINED SAND GRAVEL SiZe
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
e 08-108 1.83 329.71
b d 08-112 1.07 327.77
A 08-113 1.83 328.51
* 08-117 10.97 320.15
W.P# .408-88-00.......... . .
Prepared By AN.................... THURBER
CheckedBy .RPR.............. ...




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New

GRAIN SIZE DISTRIBUTION FIGURE 82
GRAVELLY SAND
U.8.S. Sieve size, meshesfinch Size of openings, inches
200 190 2050 40 30 16 108 4 3 3 38w 3'41{4'6"
100 1 J, - | 1 1 L 1 k3
90 ’,
/
80
/
70 7
prd
<
£ 60
o
i
Z
i 50
Z
u A
Q 40
& Y
30 /.,’
20 7/ N
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUM ‘ COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-108 3.35 328.19

Prepared By .AN................... . THURBER
Checked By .RPR




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New

GRAIN SIZE DISTRIBUTION

FIGURE S3

W.P.#

PERCENT FINER THAN

SAND

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

200 1(')0 6?5[0 4|0 30 16 108

100

1101 §

90

4 3 382 1; |1|12'
-

Size of openings, inches

3414 6"
Sl

80

70

60
50

|
|
f
: I

|

20
A
10 e
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | coarse FINE COARSE | opoi e
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-111 2.59 326.51
X 08-111 6.40 322.70
A 08-112 1.83 327.01
%* 08-112 4.88 323.96
® 08-113 2.74 327.60
O 08-11i3 6.40 323.94
.408-88-00.......... . l

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE S4

SAND

U.8.S. Sieve size, meshesfinch

Size of openings, inches

2?0 1(')0 5950 4|0 30 1[5 1I0? ? 3 asnre 3/4')1' 112 3'41{4' Gl.
100 u I pass
80
80 /
70
z
-y
=~ 60
[54
]
Z
L 50
[
z
o *
& 40
]
o
30
20 /
10 /‘
. i
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM | COARSE FINE R .
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
] 08-117 6.40 324.72
W.P# .408-88-00.......... . l

Prepared By AN, ..
Checked By .RPR

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE S5

SANDY SILT TILL

U.8.8. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 B e Tur 3" 41146
100 L L 1 1 1 . L 1 1 A1 1 1
~
90 L~
gl i
80 ﬂr
70 -%
z
< /
I':E 60
x
]
z
o 50
-
>
3}
& 40
m]
o
30
%
20 #
ﬁ A
rq
10 LA
-z
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ] MEDIUM ! COARSE FINE COARSE | oo o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-117 1.07 330.05
x 08-117 3.35 327.77
A 08-117 15.35 315.77
wer  aonemon. [ ]

Prepared By AN.................. ..
Checked By .RPR

THURBER




THURBALT 6417R.GPJ 3/16/09

ATTERBERG LIMITS TEST RESULTS

Highway 7 - New

FIGURE S6

PLASTICITY INDEX

Date

Project

SILTY CLAY TILL

60
CH
50
40 //
Cl \Z
S
WP
30 -
cL
20 //
* /
10 A
CL o
CL-ML / MI-OI MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
° 08-108 1.83 329.71
X 08-112 1.07 327.77
A 08-113 1.83 328.51
* 08-117 10.97 320.15
March 2009 . . Prepa . AN
.408-88-00. . . THURBER Chkd RPR




THURBALT 6417R.GPJ 3/16/09

ATTERBERG LIMITS TEST RESULTS

Highway 7 - New

PLASTICITY INDEX

Date

Project

60

CH
50
40 /
Cl ‘ ‘\}\?«
30 "
cL
20 //
10 s
cL
.
CL-ML / MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
 J 08-117 3.35 327.77
March 2009, . . l
408-88-00

SANDY SILT TILL

THURBER

FIGURE S7




MOT JONL 1Y

MNEETRY OF TRWESPORTATION, ONDV

f

O R. Palomeque

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No
GWP No 408-88-00
HIGHWAY 7

RECOMMENDED ROUTE SHEET

REG. RD. 17 N/S-W RAMP, 10+000 T0 10+340
BOREHOLE 'LOCATIONS AND SOIL_STRATA

|

PLAN
KEYPLAN
LEGEND
'¢' Borehole
'¢' Borehole and Cone
SCALE 1:1000 N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
< Water Level
Head Artesian Water
— PR T Piezometer
——— " . "
08-108T —— 08-117  08-111 08-113, .~ 90% | Rock Qually Designation (Ra0)
* & — f -~ ™~ * ORIGINAL GROUND - MR | oo TR
—f— ~— — — — NO ELEVATION NORTHING EASTING
\ — 08-108 331.5 4 B17 015.6 | 229 660.3
. ~ 08-111 3281 4 817 037.4 | 229 710.7
UPPER SANDY SILT TiLL CLAYEY SILT TiLL gz::i g.sg::ss : g:; ggg:; ggg ;gig
TRACE GRAVEL, TRACE TO SOME CLAY SANDY, TRACE GRAVEL PROPOSED GRADE- / 08-117 331.1 4 816 985.4 | 229 672.2

N e Compact to Dense Soft to Firm
B O I S - sous SILT, TRAGE GRAVEL:" o

S Loose 1o, Very: Densp : -NOTES-

A0 4 7 4 1) The boundaries between soil veen soil strata have been
roy "‘)/f AT N o Ezto!::éslhedmonl)éoct dBore':hote locotuon:d l%etween
i [V A > //: ’ SILTY CLAY TILL reholes the boundaries are assum rom

*»’,/i' {f{eﬁe V747 SOME SAND 10 SANDY, TRACE GRAVEL 2);”‘"3‘“‘ e bsurface information ot
i 4 TERP or nforma n
g °j' ! ;f .‘”‘6 Hard Su‘rsfac:o :':t%ﬂ? and sfza::regc:r; for cor?:epotugl
CRAREY o8 RANGES lustration.
R h \SANDY SILT TILL 3)Proposed grades are from Plate 7 of the EA.
TRACE TO SOME CLAY, TRACE GRAVEL Study.
~Very Dense B GEOCRES No. 40P8-172
PROFILE ALONG @_ OF REGIONAL ROAD 17 N/S ~W RAMP 9
20 40 60m HOR 1:1000 a
t——t—_—...—}-—‘.—.“—-—d A e ot oo i”’“sgf‘ PR
100 mm ON ORIGINAL DRAWING
0 5 10 15m  VER 1:200 H - + oo mJgi‘*E—ch_t_— T B
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Embankments — KWE to east of RR17
Highway 7-New, Kitchener to Guelph

Appendix T

Regional Road 17, N/S-W Ramp, Station 10+300 —10+485
(Boreholes 08-108, 08-109, 08-110)

Record of Borehole Sheets
Laboratory Test Results
Drawing titled “Borehole Locations and Soil Strata”

L]

THURBER



ONTMT4S 6417R.GPJ  8/18/09

Ministry of -
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 08-108 10F 1 METRIC
G.W.P.____408-88-00 LOCATION N 4 817 015.57 E 229 660.33 ORIGINATEDBY 16
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.11.26 - 2008.11.26 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT NATURAL
W I PLASTIC e touo & REMARKS
MOISTU
e w|23] 8 20 40 60 8 100 | Comma W] 5O &
9 & u = el z 1 1 1 1 1 wp w w | 3 lg GRAIN SIZE
[ - 3128] © |SHEAR STRENGTH kPa
ELEY DESCRIPTION IR |2 = Oy DISTRIBUTION
DEPTH A E bt >125 < | O UNCONFINED + FIELD VANE Y %)
ez Z[EC] @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
331.5 w 40 80 120 160 200 20 40 60 wWm3 |GR sA 1 CL
0.0 Clayey SILT, sandy, trace gravel, ’,}i(;
occasional rootlets A4
d b
Soft to Firm /6 1 ss 4
Brown PI 331
(TiLL) pet
VT 1z
b
te] 2| ss| 7 o
Iy
'd 330
Tigl 3] ss | 7 Lal 2 44 39 15
I
329.2 e
23 Gravelly SAND, some sitt, some clay ."::.",
N5
Dense to Very Dense :,:, 4 ss a1 320 o
Brown XN
Moist Wt
R
o*’;
.o
AN
:.',‘:'-,4 5 88 33 o 24 81 15
“ 328 (Si+CL)
0’0:
s
.
N
ot
ot
s
%] -
::i" 327
e
*.%] 6 Ss 57 o
Occasional cobbles ‘g*:‘
3263 vy
5.2 END OF BOREHOLE AT 5.2m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
2009.01.09 2.3 329.2
i
i
20
+3 %3, Numbers refer to 15¢,5

Sensitivity

% (%) STRAIN AT FAILURE




ONTMT4S 6417R.GPJ  3/16/08

Ministry of
Transportation

A
TSN

Ontario
RECORD OF BOREHOLE No 08-109 10F 1 METRIC
G.W.P.__408-88-00 LOCATION N 4 817 089.56 E 229 707,39 ORIGINATED BY LG
HWY 7 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.11.26 - 2008.11.26 CHECKED BY RPR
SOIL PROFILE SAMPLES |, w o [SERAMIC GONE FENETRATION .
W X PLASTIC MOITSUTURE LouID 'i REMARKS
-
= nls2| 8 20 40 60 80 100 "™ ome | 58 &
=R i wizgl z e we w wie| 54 | oramsize
ELEV Ela| & | 2128 2 [SHEARSTRENGTHkPa o DISTRIBUTION
DEPTH DESCRIPTION 13| 7| 5{838] § |o uwconrineo  + FiELDVANE y %)
£z Z| €Ol @ |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
1304 o 20 40 60 80 100 20 40 60 wwim3 lor sA 81 cL
0.0 Clayey SILT, sandy, trace gravel, I )i(.(
occasional rootlets 4
- D
Firm to Soft "{:/ ! ss 8
Brown v'féz 330
(TILL) Y]
g
D4l
1.4
¥4 21ss| 15 o
I%
ILd 329
3%
T4l 3| ss | 12 o
328
4] 88| 15 i 0 40 44 16
327.4
3.0 SAND, some clay, some silt, trace
?)or?r:\:lact 5| ss | 15 o 188 11
Brown 327 (81+CL)
Moist to Wet
326
6 ss | 22 )
325.2
5.2 END OF BOREHOLE AT 5.2m,
BOREHOLE BACKFILLED WITH
HOLEPLUG HOLEPLUG TO
SURFACE.
3 3. Numbers refer to 2
+TLXT ‘5‘1%5 (%) STRAIN AT FAILURE

Sensitivily



ONTMT4S 6417R.GPJ  3/17/09

Ministry of -
Transportalion . l
Ontario TreL
RECORD OF BOREHOLE No 08-110 10F1 METRIC
G.W.P.__408-88-00 LOCATION N 4 817 096.95 £ 229 824.92 ORIGINATED BY LG
HWY 7 BOREHOLE TYPE _ Sofid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.11.26 - 2008.11.26 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x w lé-' RESISTANCE PLOT pasic NATURAL - REMARKS
I w22 9 20 40 60 80 100 | wma  wr| 5 &
o8 wlzgl z L1 wp w wi| 52 | oransize
LE &l w 2les O |SHEAR STRENGTH kPa
ELEV DESCRIPTION == & < |2z = O DISTRIBUTION
DEPTH é 35 t > 8 o <>( O UNCONFINED + FIELD VANE ¥ (%)
=12 z|€©] @ [e aquickTRAXIAL x (ABVANE | WATER CONTENT (%)
327.8 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA St CL
0.0 Clayey SILT, sandy
Siff 4 °
Brown n 1 SS 9
(TiLL)
327.0
0.8 SAND, trace to some gravel, trace 327
silt, trace clay 2 ss 27 o
Compact
Dark Brown
Wet
3] ss 19 326 0 8 88 4
A A {SI+CL)
4 88 26 o
325
5| ss 27 o 13 81 6
{Si+CL}
324
323.0 S o
Very dense 6 sS 79/
325k . % o 323
Siity CLAY, trace grave! 25.
5.0 Hard
Grey
{TILL)
END OF BOREHOLE AT 5.0m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
2009.01.09 2.4 325.4
2009.02.02 2.1 325.7
20
+ 3, 3. Numbersreferto ‘5¢_5

Sensitivity

10

{%) STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New

GRAIN SIZE DISTRIBUTION

FIGURE T1

CLAYEY SILT TILL & SILTY CLAY TILL

U.8.5. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4I0 30 186 1I0? 4 3 3/5'][12; 3/‘4' 1" |‘l12' 3" 414 6!‘
100 { * T
=
) Bs
|4
80 /#
" "l
z
g / /
= 60
x
u //
w 50
'——
¥
% 40 /m/
o
X
30 Fr
20
' l
0 ¥
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM l COARSE FINE COARSE | o b
FINE GRAINED SAND GRAVEL SIzE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-108 1.83 329.71
X 08-109 2.59 327.83
i
W.P.# .408-88-00.......... . l

Prepared By . AN
Checked By .RPR

...................... THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

Highway 7 - New

GRAIN SIZE DISTRIBUTION

FIGURE T2

GRAVELLY SAND

U.S.8. Sieve size, meshesfinch

Size of openings, inches

200 190 6?50 4I0 30 1|6 10? 4 3 3/8"113' 3/[4' 1 11‘12' 3'41|I4'6'.
100
90 /.,
%
80
) / m
z
£
= 60
x
]
-4
. 50
E %
8 U
& 40
& /
30 /.,’
20 7(
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 | oo o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-108 3.35 328.19

Prepared By _AN...... .

Checked By .RPR

THURBER




Highway 7 - New

GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 3/16/09

FIGURE T3
GRAIN SIZE DISTRIBUTION
SAND
U.8.S. Sieve size, meshes/inch Size of openings, inches
200 100 6050 40 30 16 108 4 3 38 s 1uz 3" 414" 8"
100 i i 1 1 /l‘——— | #= J- Ifh . l - 1
/1 11
T
80 */:7
Wi
70
2 / [
2 /
E 60
& [
Wi
4 ]
iC 50
> é
: J
2 40 / //
w
o
. /)
20 %
10 /
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE lMEDIUMl COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-109 3.35 327.07
x 08-110 1.83 325.94
A 08-110 3.35 324.42

W.P# .408-88-00... ... .. . l

Prepared By AN................. .. THURBER
Checked By .RPR




Highway 7 - New

ATTERBERG LIMITS TEST RESULTS FIGURE T4

THURBALT 6417R.GPJ 3/16/08

CLAYEY SILT TILL & SILTY CLAY TILL

60
CH
50
40 /
% . /
o
2 &
'—.
2
a cL /
20 //
10 //
cL &
CL-ML / MI-OI MH-OH
ML oL
0
4] 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® 08-108 1.83 329.71
4] 08-109 2.59 327.83

Date .March 2009 . . . . Prep'd ...... AN

Project .408-88-00 . THURBER Chkd. RPR
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SOME SAND SOME CLAY TRACE GRAVEL
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SOME SILT, SOME CLAY
Dense to Very Dense

Hard
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. ORIGINAL GROUND /\

TRACE GRAVEL

REG. RD. 17 E-N/S RAMP, 10+300 TO 10+485
| BOREHOLE _LOCATIONS AND SOR. STRA

CONT No
GWP No 408-88-00
HIGHWAY 7

RECOMMENDED ROUTE SHEET

AND SOiL._STRATA

mnmuﬂ.

TAL = MA'

(Fa

PLAN

|
.
I

KEYPLAN

LEGEND

“' Borehole

'Q' Borehole and Cone

N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60° Cone, 475J/biow)

PH Pressure, Hydraulic
. Water Level

Head Artesian Water
T Piezometer

90% Rock Quality Designation (RQD)
A/R Auger Refusal

NO ELEVATION NORTHING EASTING

08-108 | 331.5 4 817 015.6 | 229 660.3

08-108 | 3304 4 817 0896 | 229 7074

08—110 | 327.8 4 817 0969 | 229 8249
-NOTES-

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

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

3)Proposed grades are from Plate 7 of the EA
Study.

GEOCRES No. 40P8-172

FLENAME: M\

15\64\17\068417-51~Rampe(RagRd17).dwg



