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GEOTECHNICAL INVESTIGATION
THIRD LINE RECONSTRUCTION
REBECCA STREET TO LAKESHORE ROAD WEST
OAKVILLE, ONTARIO

Report Submitted
To

Hatch Mott MacDonald

Thurber Engineering Ltd. P.K. Chatterji, P.Eng.
Suite 103, 2010 Winston Park Drive : Review Principal

Oakville, Ontario
L6H 5R7

Tel. (S05) 829-8666
Fax. (905) 829-1166

June 19, 2008 Murray R. Anderson, P.Eng.

File: 14-155-3
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oo
THURBER2S 1553.GPJ 8/508

)

)

RECORD OF BOREHOLE 08-01

PROJECT Third Line, Rebecca Street to Lakeshore Road West Project No. 14-155-3
LOCATION : Oakville, Ontario
STARTED May 21, 2008 SHEET 1 OF 1
COMPLETED May 21, 2008 DATLM  Geodetic
y SHEAR STRENGTH: Cu, KP:
§ §_ SQIL PROFILE SAMPLES atv- c;?:? X e
5% m § . E © @ %E P!EZ%N{;ETER
=
EE| ¢ DESCRIPTION R ?_i & Dwmﬁco c'\éﬁ”fp'g?mm WATER CONTENT. PERCENT | EF | STANDPIPE
Eu z % [oePH 3 g RESISTANGE PLOT wp 0% 14 gg| INSTALATION
g £l m 2l 2 w0 & =3 W 2 AW 4 -
GRQUND SURFAGE 074
ASPHALT: (75mm) 938%
SAND and GRA IHy, compact, -
brown.?':olst: (F}I(.’Is.l}"s 4 Grain Size Amalysis;
1|88 341 Gr 47152 53%/ Si 20%/ CI2% o
90.05)
SAND, fine grained, sity, trace gravel, L (- 0.69
lwose {o compact, brown, moist B
-1 2 (s8] 7 o 1
:
2 :
5 - 38812 o}
Lo |2 ; =
E '.'.
> 4 85|26 O
. i
& 5 |ss|27 o)
KK
END OF BOREHOLE AT 3.66m. 3.66
BOREHOLE OPEN AND DRY UPON
COMPLETION.
4 BOREHQLE BACKFILLED WTH AUGER .
CUTTINGS TC 0.33m THEN ASPHALT TO
SURFACE.
- 5 N
_6 =
n ?’ -
GROUNDWATER ELEVATIONS . -
Y SHALLOW/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LOGGED : ES . l
WATER LEVEL (date) WATER LEVEL (date) CHECKED :  RPR
THURBER




RECORD OF BOREHOLE 08-02

)

)

)

)

THURBER2S 1553.GPJ 88K8

PROJECT : Third Line, Rebecca Street to Lakeshore Road West Project No. 14-155-3
LOCATION : Qakville, Ontario
STARTED o May 21, 2008 SHEET {1 OF 1
COMPLETED May 21, 2008 DATUM Geodelic
i SIEAR STRENGTH:
y g SOIL PROFILE SAMPLES Y- Cu, oo o
58| & s .| |s € @ ww  |EE| meowenR
FE 2 DESCRIPTION < | ELEV. | g E g um&ﬁ? chg:feEprgsm-non WATER CONTENT, PERCENT | S| STANDPIPE
i 4 Rt 2|  RESISTANCE PLOT wp b——e% gE| [INSTALLATION
S g ) 2 20 4 & ﬁ— 0 20 3 40 -
GROUND SURFACE B57.01
ASPHALT: (100f0rm) .9
SAND, some gravel, compact, brown, 0.10
maist: {FILLY
1 |ssis0
o
: 86.32)
SAND, silty, Irace gravel. foose, brown, HE 069
moist D
i, Grain Size Analysis; ]
2 [SS)] 5 | Gr3%s Sad9%/Si42% Cl6% e
. &
& 4
m i
4 EN
5 3|55 4 B
L2 o -
3 X
compact, wet 4 iss|25 g
L. 3 1
5 |ss{20 o
A B335
END OF BOREHOLE AT 3.68m. 364
BOREHOLE OPEHN AND DRY UPON
COMPLETION.
m BOREHOLE BACKFILLED WITH AUGER o
CUTTINGS TO 0.33m THEN ASFHALT TG
SURFACE.
» 5 1
_6 =
L 7 T
GROUNDWATER ELEVATIONS -
. Y SHALLOW/SINGLE INSTALLATION ¥ DEEP/DUAL INSTALLATION LOGGED : ES . l
WATER LEVEL (dale] WATER LEVEL (date :
{date) (date) CHECKED : RPR THUBBER

J
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RECORD OF BOREHOLE 08-03

THURBER2S 1553.GPJ 6/5/08

PROJECT Third Line, Rebecca Street to Lakeshore Road West Project No. 14-155-3
LOCATION Qakyvilie, Ontario
STARTED May 21, 2008 SHEET 1 OF 1
COMPLETED May 21, 2008 DATUM Geodetic
SHEAR STRENGTH: Cu, K
y é SOIL PROFILE SAMPLES ety % Cu, kP x o
emys-
ST w § . E 40 80 mCPmm '%'E PIEZOMETER
i = 2 e [Blwld COMMENTS S ) W e on
FE| € DESCRIPTION & B &2 DYNAMIC CONE PENETRATION WATER CONTENT, FERCENT | 5 F STANDRIPE
o] & < [DEPFTHIS | P B | RESISTANGE PLOT wp bW gg| INSTALLATION
2 E| m 28] » © e ® 1 20 X2 40 -
GROUND SURFACE 5.10
ASPRALT: (125mm) 20
SAND, sitty, some gravet, compact, dark 0.13] Grain Size Analysis:
Brown, darmp: FILL) 185 34 | Gr10%/Sa 43%/ S 339 CI 14% s
: 64.42
SAND, sitly, race gravel, compact, brown R 059
to dark brown, molst 5
-1} T 1
g 2 |ss| 11 &
4 ;
& ¥
(7] 2}
- .
5 X
M 3 |ss]| 14 o
Lo orey sit tayer - i
] 82,99
SHALE. highty wealhored, Tniny bedded,  |od 2.1
reddish brown
4 |ss]es Q
8235
END OF BOREHOLE AT Z.74m, 274
BOREHOLE OFEN AND DRY UPON
5 COMPLETION.
BOREHOLE BACKFILLED WITH AUGER y
CUTTINGS TO 0.25m THEN ASPHALT TO
SURFACE.
_4 -
- 5 -
-6 -1
- ? .
GROUNDWATER ELEVATIONS -
M SHALLOW/SINGLE INSTALLATION A DEEP/DUAL INSTALLATION LOGGED £s . l
WATER LEVEL (date) WATER LEVEL (date) CHECKED : RPR

THURBER




RECORD OF BOREHOLE 08-04

THURBER2S 1553.GPJ 6/5/08

PROJECT :  Third Line, Rebecca Street to Lakeshore Road West Project No. 14-155-3
LOCATION ; Qakville, Ontario
STARTED : May21, 2008 SHEET 1 0F 1
COMPLETED :  May 21, 2008 DATUM Gecdetic
SHEAR STRENGTH: Cu, K
] g SOIL PROFILE SAMPLES =y .“.: cE?f e
remV -
HE e8] |2 R - Bl
gl ¢ DESCRIPTION SEEE B IR e o o mATION WATER CONTENT, PERGENT | E 2| STANDPI®E
Q z < [DEPTHI 5 | & z RESISTANCE PLOT WY —w Q4| INSTALLATION
2 E (m) a 2 4 & %’U}" 1 2 20 40 ~
GROUND SURFACE T1g
ASPHALT: {100mm) aﬂﬁl
SAND, some graved, compact, brown, 0.10
maist: (FILL) 1
118821
o
s 8350
5 SAND, sitty, lcose, brown, wel - 0.69
3 o
tl.1 83.12 1
£ [CLAY, sy, soms sond. imce gvel Fm 1 A ver 2 [35)4
3| | brown to reddish brown: (TiLLY %4 o}
3 124
%%
7
77 :
b7 D
SHALE, highly weatherad, thinly bedded, ':::]; 173 a|ss| 2
- e o) _
] 8205
END OF BOREHOLE AT 2,13m. 213
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH AUGER
CUTTINGS TO 0.33m THEN ASPHALT TO
SURFACE.
- 3 —
L4 ]
L 5 -
_.5 =]
n 7 o
GROUNDWATER ELEVATIONS |
Y SHALLOW/SINGLE INSTALLATION Y DEEP/IDUAL INSTALLATION LOGGED : ES . l
WATER LEVEL (date) WATER LEVEL (date) CHECKED : RPR
THURBER

D



RECORD OF BOREHOLE 08-05

>y )

)

> )

)

)

b)) )

A
'

)

)

)

THURBER2S 1553.GPJ 6/5/08

PROUECT  :  Third Line, Rebecca Street to Lakeshore Road Waest Project No. 14-155-3
LOCATION . Qakville, Ontario
STARTED : May 21, 2008 SHEET 1 OF 1
COMPLETED :  May 21, 2008 DATUM Geodstic
THEAR GTH: Co. KPa -
« |8 SOIL PROFILE SAMPLES ﬂ%E'N: o L9 _
emy -
3zl & o £ o 8 10 0 |ZF| PIEZOMETER
3| 3 S EEA M COMMENTS L__L__L__1i__ {23 OR
FEl 9 DESCRIPTION 2 TTE | 212]  OnumicconE PENETRATION WATER CONTENT, PERCENT | 57 | STANDRIPE
BT B I |OEPTHI S Z| RESISTANGEPLOT wpl——a% =3 tON
= l1g gl @ 8l 2 o o 'ﬁ— 0 20 30 40 -
GROUND SURFACE s0.73)
ASBHALT: {100mm) 0.8
SAND and GRAVEL, trace sit, race clay, .40
compact, brown, melst: {FILL)
1185|113
o)
: 80.11
P SAND, siity, some clay, loose, brown, Lf-] e
) moisl 1o wet -1
2 . E
5 s 2 {ss| s o}
1] N
-} 1] 7948
&S| | CLAY, iy, trace to some sand, 7 IREY
occasional shale fragments, occasional grey 5
sill pockets, very sliff, brown: (TILL) ,4]
I
f Graln Sz Analysis: o
é 3 |SS| 17| Grows Sa 1% Si61%/ Clag%
7 78,84
SHALE, h {hesed, thinly bedded, ] 1.8/ ~
oot bra ”}y ] 7ase q
END OF BOREHOLE AT 2.13m. 243
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH AUGER
CUTTINGS TO 0.33m THEN ASPHALT TO
SURFACE.
GROUNDWATER ELEVATIONS -
Y SHALLOW/SINGLE INSTALLATION Y DEcPDUAL INSTALLATION LOGBED : ES . l
WAT d .
WATER LEVEL {dats) ER LEVEL (date} CHECKED : RPR THURBER

)

B



GEOTECHNICAL INVESTIGATION
PROPOSED WASHROOM

SERVICE BAY AND SHADE STRUCTURE

1426 LAKESHORE ROAD WEST
(CORONATION PARK)
OAKVILLE, ONTARIO

Prepared for: Town of Oakville

1225 Trafalgar Road
Qakville, Ontario
L6J 5A6

Terraprobe

Consulting Geotechnical & Environmental Engineering
Construction Materials Engineering, Inspection & Testing

File No.1-09-4042
May 28, 2009
© Terraprobe Limited

Attention: Mr. Rakesh Mistry, O A.L A, C.S.LA.
Distribution:
4 Copies - Town of Oakville
1 Copy - Terraprobe Limited, Brampton

10 Bram Court
Brampton, Ontario L6W 3R6
{905) 796-2650 Fax 796-2250

Terraprobe Limited
220 Bayview Drive, Unit 25 1012 Kelly Lake Road, Unit 1
Barrie, Ontario L4N 4Y8 Sudbury, Ontario P3E 5P4
(705) 739-8355 Fax 739-8369 (705) 670-0460 Fax 670-0558
www.lerraprobe.ca

903 Barton Street, Unit 22
Stoney Creek, Ontario LBE 5P5
(905) 643-7560 Fax 643-7559
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Terraprobe LOG OF BOREHOLE 1

19 CLAYEY SILT

PROJECT: _ Caronation Park - Washroom / Service Bay / DATE: ~March 27, 2009
LOCATION: Concession Stand Building, Oakville, Ontario EQUIPMENT: Truck / Solid Stem Augers
CLIENT: Town of Cakville ELEVATION DATUM: _ Geodetic FILE: _1-09-4042
TPENETRATION
SOIL PROFIE—E_ SAMPLES LE'U IRESISTANCE PLOT = pLasTic NATURAL | oo G-EJ 4 STANCPIPE
5 |, | @ o 20 40 B0 80 T LT MC%E‘TEU:'I'E LT g0 INSTA;LA‘:!ON
! =z : t w w w R
— o g |4 w! = ©  SHEAR STRENGTH kPa 3 a— N
DEPTH RESCEIRTAY 53] £13 [ § ouwownen - FELDVANE |
£z z © | e POCKETPEN % LABvaNE | VWATER CONTENT (%) | (nom)
76 5 Ground Surface w 20 45 60 80 100 1t 20 30
8.8 60mm PAVERS | ' |
il |
6.4l 70mm GRAVEL i . o |
a1 ! f i
FILL - Sandy Silt, § |
trace to some clay, trace gravel,
organics,
i loose, dark brown. moist |
57 | |
0 | |
SILTY SAND - Fine to Medium, | i
| trace to some gravel, trace clay, ) | 5
I compact, brown, wet , ‘ ‘
| ‘ |
‘ ‘ il | L
‘ alss ! o
F46 ‘ |
é}j//x/l; b

- trace sand, trace gravel,

stiff, brown / grey, moist //};//; | |
A | |
- (GLAC@_ TILL) _25{;» ‘ 5
y o 4 | ss |som 5 :
" WEATHERED SHALE e ¢ |
with intermittent limestene layers, B i |
(Georgian Bay Formation} ‘
' |
734 i} i 55 | 50/5em | | o i !
= T ) 1 T
31 End of Borehole ‘ { | i i | | !
i i i . i |
Auger Refusal at 3.1m i ‘ I [ ]
. | i ‘
|
| | |
| ‘ | |
| | ‘ |
| | -
! |
| ‘ |
| ! | ] ! ‘ |
i |
| i ‘ {
- S N |
NOTES:

\Wet cave at 2.4m (Elev. 74.1m) upon completion of drilling.

Sheet 1 of 1




‘_}’ Terraprobe LOG OF BOREHOLE 2

stiff, brown / gray, moist

PROJECT: _ Coronation Park - Washroom f Service Bay / DATE: March 27, 2009
LOCATION: Concession Stand Building, Oakville, Ontario EQUIPMENT: _ Truck / Solid Stem Augers
CLIENT: Town of Oakville ELEVATION DATUM:  Geodetic FILE: 1-09-4042
PENETRATICN
SOIL PROFILE SAMPLES | Y ImesiSTANCE PLOT == s MATURAL oo O | sTanpRRE
| < —_ PLASTIC pUeriior LIQUD [ 5 55 R
,5 | o 8 20 a0 a0 S_C' 100 LINIT CONTENT LIMIT 5 E INSTALLATION
= = : : ' we w | &< QR
ELEV o S la &2z O SHEAR STRENGTH kPa L - e EErRks
DEFTH = ' < |2 2|3 T O UNCONFINED - FIELD VANE
= | % | B L |e POCKETPEN.  x LABvANE | WATER CONTENT{%} | (pom)
78 6! Ground Surface i v 3w 6.0 & “.30 1P 2|0 3i0
788 [l 3 | i i
| 785 90mm TOPSOIL 4 i
01 i i
h I 1l |
- Weathered .a‘ Disturbed U] a ] ss 5 s |
trace organics ‘; , .
| |
| ‘ 78 I
| |
| i |
11| TSRS |1 1] I (- | i
C.8| i | |
SILTY SAND - Fine to Medium, H L ‘ L
trace to some gravel. trace clay, 5> ss | m ‘ § | -
compact, brown, very moist | ! i
| i |
| |
751 ! |
4 g“ o |
: 75 '
. SILTY CLAY 7 ‘ i
| trace sand, trace gravel, 3 ‘ S5 11 | ! '
|

743 ) I ol
PG| i
CLAYEY SILT “] 4 S8 soisch 3 ‘
| trace sand. trace gravel, . 5 i ! i
hard, grey. moist ve T “r—j———-—— i =
| (GLACIAL TILL) aq | . ‘
735 | i ‘ ‘ |

|
EE WEATHERED SHALE 5 85 pifden :
735 YGeorgian Bay Formation) 5 | '

31

End of Borehole

i |
Auger Refusal at 3.1m ‘ | : ' ‘

NOTES:
Wet cave at 1.4m (Elev. 75.2m) upon completion of drilling.

Sheet 1 of 1




Terraprobe

PROJECT:

Coranation Park - Washroom / Service Bay /

LOG OF BOREHOLE 3

DATE:

LOCATION: Concession Stand Building, Oakville, Ontario

March 27, 2009

EQUIPMENT: _ Truck / Selid Stem Augers

CLIENT: Town of Oakville o ELEVATION DATUM: _ Geodetic FILE: 1-09-4042
— [FENETRATION
SOIL PROFILE SAMPLES | L |gegisTance pLOT == . NATURAL | O | sranceee
S s PLASTIC \SeTume HCUIDY 2 5 R
= P o 6 40 B0 80 100 LMIT™“ehimene  BMIE oo | INSEALLATION
S x| | z ! ] wp w ay I BR OR
— Iy Ela| ¢|2 S |SHEAR STRENGTH kPa P, | 6F REMERKE
DEPTH BESLRIPTIG T (2 |3 < © UNCONFINED  + FIELD VANE
; z z L e POCKET PEN. % LABWANE | WATER CONTENT (%} | (pnmy)
e . w 2 4 60 80 100 6 20 3
vl 1 1
°% 180mm TOPSOIL o !
763 N
0z
Weathered / Disturbed
trace organics
_?5_35 —_—— — — — — — —— — —_———— — 1 |
08 ! |
SILTY SAND - Fine to Medium, |
trace to some gravel, trace clay.
i compact, brown, very moist to wet
; a ‘ ;
! { _
| ‘
| ‘ |
i I !
| B
[ |
739 ‘
26 CLAYEY SILT - |
=228kPa | |
trace sand, trace gravel, i | ‘
very stiff, brown [/ grey, moist ! : !
13| (GLACIAL TILL) '
30 WEATHERED SHALE o ‘
+3a| (Georgian Bay Formation) | !
3z End of Borehole

Auger Refusal at 3.2m

NOTES:

Wet cave at 3.1m (Elev. 73.4m) upon completion of drilling.

Sheet 1 of 1
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COFFEY SOIL LOG GM00281AA BOREHOLE LOGS JAN 2012.GPJ COFFEY TEMPLATE.GDT 23/4/12

coffey ¢ geotechnics LOG OF BOREHOLE B-9 1 0F 7

PROJECT: Mid-Halton WWTP Effluent Sewer and Outfall DRILLING DATA
CLIENT: Hatch Mott MacDonald Method: Hollow Stem Augering
PROJECT LOCATION: Region of Halton Diameter: 205mm in Overburden, 96mm in Rock REF. NO.: GEOTMARKO00281AA
DATUM ELEVATION: Geodetic Date: Jan 20 to 27, 2012 ENCL NO.: 9
BOREHOLE LOCATION: N 4807034 E 604927
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
« RESISTANCE PLOT a f,';ﬁ?m JXS@%’%LE U S,\U,:.? - REI\A/ISEKS
™) = = 20 40 60 80 100 CONTENT zQ
o] 9[22 2 L . L L . W w w | 2% [ GRANsiZE
ELEV - ZE|ag| & [SHEARSTRENGTH (kPa) A — DISTRIBUTION
DEPTH DESCRIPTION <G 23 [2E| & |o unconrmep  + FELDVANE Y %)
3 = g | 2z Z | e auick TRIAXIAL < LABVANE WATER CONTENT (%)
86.8| Ground Surface Hlz| £ |z |co| o 20 40 60 8 100 10 20 30 «Nm*) |GR sA sI cL
8671 TOPSOIL 100mm W
¢l A 1]ss| 15 o
SILTY SAND
fine grained, trace rootlets, orange,
loose
86
85.2
1.5| SILTY SAND M
fine grained, trace pockets of L'l 2| ss| 15 85
orange silty clay and grey silt, I
brown/black, compact } | } T T |
|
[
I
I
]
} \ } 84
83.7 N
3.0| SILTY CLAY (GLACIAL TILL) 3| ss 50/ o Auger plug
trace fine to coarse grained sand 25mn| wet at 3.0m
and fine grained gravel, trace grey
shale fragments, brown to red,
hard W.L.83.0m
Jan 27, 2012
82.5
. BEDROCK —— 4 | ss |50/
85% highly to completely weathered, — 75m
4.5 ed, SHALE, trace siltstone
fragments (Queenston Formation 82
HW casing (103mm dia.) was
installed at 4.5m. Rock coring
started at 4.6m.
(SEE ROCK CORE LOG)
Groundwater Levels Observed in
the Borehole 81
Date Elev. (m)
Jan 27,2012  83.0m
80
79
78
77

Continued Next Page GRAPH +3 3. Numbers refer o £=3%

NOTES " to Sensitivity Strain at Failure



COFFEY SOIL LOG GM00281AA BOREHOLE LOGS JAN 2012.GPJ COFFEY TEMPLATE.GDT 23/4/12

Coffey & geotechnics

LOG OF BOREHOLE B-10 1 OF 7
PROJECT: Mid-Halton WWTP Effluent Sewer and Outfall DRILLING DATA
CLIENT: Hatch Mott MacDonald Method: Hollow Stem Augering
PROJECT LOCATION: Region of Halton Diameter: 205mm in Overburden, 96mm in Rock REF. NO.: GEOTMARKO00281AA
DATUM ELEVATION: Geodetic Date: Jan 11 to 18, 2012 ENCL NO.: 10
BOREHOLE LOCATION: N 4806798 E 605189
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
o RESISTANCE PLOT — pLAsTIC NATURAL ) 0p [ REMARKS
w umT - MOISTURE - “hvr| £ 5 AND
= = 20 40 60 80 100 CONTENT zQ
(m) 9 o_|$2| 2 : ! ! ! " w w | 3% | cransizE
ELEV z|, = E S| & |SHEARSTRENGTH (kPa) A — = | bisTRBUTION
DEPTH DESCRIPTION <G 23 [2E| & |o unconrmep  + FELDVANE Y %)
= = g | 2z Z | e auick TRIAXIAL < LABVANE WATER CONTENT (%)
84.5| Ground Surface Hlz| £ |z |oo| o 20 40 60 80 100 10 20 30 (kNim?) |GR SA SI oL
84.4L_TOPSOIL 75mm i
01 FILL
SILTY SAND 1]88] 6
fine grained, trace clay and fine 84
grained gravel, brown, loose to
compact, trace rootlets
I - 83
trace orange oxidation staining
2|1 8S| 10
82
81.6
2.9| SILTY SAND I | | Augers
fine to coarse grained, trace to Ll 3|ss| 24 o grinding for
g1.2| some fine to coarse grained Ly 300mm
3.4 "gravel, brown, compact
BEDROCK 81
highly to completely weathered,
red, SHALE, some limestone
fragments (Queenston Formation)
W.L.80.4m
Jan 18, 2012
80.0 o
4.5 HW casing (103mm dia.) was \SS g%/ 80 Borehole dry
installed at 4.5m. Rock coring upon
started at 4.5m. completion of
(SEE ROCK CORE LOG) overburden
sampling
Groundwater Levels Observed in
the Borehole
Date Elev. (m 79
Jan 13,2012 80.4m
Jan 16,2012  80.4m
Jan 17,2012  80.4m
Jan 18,2012 80.4m
78
77
76
75
Continued Next Page
GRAPH 3 3. Numbers refer £=3% | ’
notEs T T to Senstivity © Strain at Failure



coffey ¢ geotechnics LOG OF BOREHOLE B-11 1 0F 7

PROJECT: Mid-Halton WWTP Effluent Sewer and Outfall DRILLING DATA
CLIENT: Hatch Mott MacDonald Method: Hollow Stem Augering
PROJECT LOCATION: Region of Halton Diameter: 205mm in Overburden, 96mm in Rock REF. NO.: GEOTMARKO00281AA
DATUM ELEVATION: Geodetic Date: Jan 17 to 26, 2012 ENCL NO.: 11
BOREHOLE LOCATION: N 4806620 E 605385
DYNAMIC CONE PENETRATION
H 20 40 s 80 100 |MT QN Mt £ AND
(m) 5 ';: %) | 1 | ) 1 % w
S a. [£2]| 2 W w W, L [ cRANSIZE
ELEV - ZE|ag| & [SHEARSTRENGTH (kPa) A — DISTRIBUTION
DEPTH DESCRIPTION <G 23 [2E| & |o unconrmep  + FiELDVANE Y %)
3 = g | 2z Z | e auick TRIAXIAL < LABVANE WATER CONTENT (%)
79.6| Ground Surface Hlz| £ |z |co| o 20 40 60 8 100 10 20 30 (kNim?) |GR SA SI oL
0.0 FILL B

SILTY CLAY

trace sand, trace fine to medium 118S 8 ©

grained gravel, reddish brown, firm 79

to stiff, some topsoil inclusions,

trace rootlets
78.3

1.2| SILTY CLAY

trace fine grained gravel, reddish 2|88 | 1

brown, (completely weathered 78

Queenston Shale) W.L.77.8 m

77.7 Apr 10, 2012

1.9 BEDROCK

highly to completely weathered,
red, SHALE, some limestone
fragments (Queenston Formation)
77

50/
3|ss 00mn| °

76

75.3

COFFEY SOIL LOG GM00281AA BOREHOLE LOGS JAN 2012.GPJ COFFEY TEMPLATE.GDT 23/4/12

4.3] HW casing (103mm dia.) was
installed at 4.3m. Rock coring
started at 4.3m. 75
(SEE ROCK CORE LOG)

Groundwater Levels Observed in
the Borehole

Date Elev. (m
Jan 19,2012 76.5m
Jan 20, 2012  76.5m 74

Jan 23,2012 75.0m
Jan 24,2012  76.7m
Mar 22,2012 77.9m
Apr10,2012  77.8m

73

72

71

70

Continued Next Page GRAPH +3 3. Numbers refer o £=3%

NOTES " to Sensitivity Strain at Failure



COFFEY SOIL LOG GM00281AA BOREHOLE LOGS JAN 2012.GPJ COFFEY TEMPLATE.GDT 23/4/12

Coffey & geotechnics

LOG OF BOREHOLE B-12 1 OF 7
PROJECT: Mid-Halton WWTP Effluent Sewer and Outfall DRILLING DATA
CLIENT: Hatch Mott MacDonald Method: Hollow Stem Augering
PROJECT LOCATION: Region of Halton Diameter: 205mm in Overburden, 96mm in Rock REF. NO.: GEOTMARKO00281AA
DATUM ELEVATION: Geodetic Date: Jan 6 to 12, 2012 ENCL NO.: 12
BOREHOLE LOCATION: N 4806739 E 605628
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
o RESISTANCE PLOT — PLASTIC ,&‘é&%ﬁg‘k LiQuiD = REMARKS
= 20 40 60 80 100 |UMT  Conrent UMT[ £ o AND
(m) 5 :: %) 1 1 1 1 % w
S g 2z| z W w w, g GRAIN SIZE
ELEV - ZE|ag| & [SHEARSTRENGTH (kPa) A — DISTRIBUTION
DEPTH DESCRIPTION <G 23 [2E| & |o unconrmep  + FiELDVANE Y %)
3 = g | 2z Z | e auick TRIAXIAL < LABVANE WATER CONTENT (%)
78.7| Ground Surface wlz| F |7 |[co| @ 20 40 60 80 100 1020 30 | ke [GR SA s cL
78.6| TOPSOIL 150mm A
0.2| FILL 118SS | 29 o
GRAVELLY SAND
fine to medium grained, trace to
some silt, dark red/brown, compact 78
77.2
1.5| SANDY SILT Standing
fine grained, pale brown, compact 21 8sS | 12 77 groundwater
encountered
1 at 1.5m during
drilling
76
75.7
3.0 BEDROCK = 3| ss 50/ o
75.4| highly to completely weathered, — 25mn| W. L. 75.3m
3.3| Yed, SHALE (Queenston Jan 13, 2012
rmation) i
HW casing (103mm dia.) was 75
installed at 3.3m. Rock coring
started at 3.3m.
(SEE ROCK CORE LOG)
Groundwater Levels Observed in
the Borehole
Date Elev. (m
Jan 12,2012 74.7m 74
Jan 13,2012 75.3m
73
72
71
70
69
Continued Next Page
GRAPH 3 3. Numbers refer £=3% ' ’
NotEs | 7 to Sensitivity © Strain at Failure



coffey ¢ geotechnics LOG OF BOREHOLE B-13 1 0F 7

COFFEY SOIL LOG GM00281AA BOREHOLE LOGS JAN 2012.GPJ COFFEY TEMPLATE.GDT 23/4/12

PROJECT: Mid-Halton WWTP Effluent Sewer and Outfall DRILLING DATA
CLIENT: Hatch Mott MacDonald Method: Hollow Stem Augering
PROJECT LOCATION: Region of Halton Diameter: 205mm in Overburden, 96mm in Rock REF. NO.: GEOTMARKO00281AA
DATUM ELEVATION: Geodetic Date: Dec 16 to 22, 2011 ENCL NO.: 13
BOREHOLE LOCATION: N 4807007 E 605792
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
o RESISTANCE PLOT — PLASTIC ,&‘é&%ﬁg‘k LiQuiD = REMARKS
™ — = 20 40 60 8 100 |“MT  Content WMT| E G AND
3 9[22 2 ! ! . 1 " w w | 5Z | cransize
ELEV - ZE|ag| & [SHEARSTRENGTH (kPa) A — DISTRIBUTION
DEPTH DESCRIPTION <G 23 [2E| & |o unconrmep  + FELDVANE Y %)
3 = g | 2z Z | e auick TRIAXIAL < LABVANE WATER CONTENT (%)
77.4| Ground Surface blz| F |7 |60 @ 20 40 60 & 100 1020 30 | ke [GR SA s cL
77.3| TOPSOIL 150mm N
0.2| FILL 118S| 5 o
SILTY SAND 77
fine grained, trace rootlets and
orange oxidation staining,
orange/brown, loose
75.9 76
1.5/ SILTY SAND I Standing
fine grained, trace clay, brown, } y} 21ss | 17 9 groundwater
compact | encountered
[ A S — W.L. 754 m i
| at 1.5m during
} | } Jan 04, 2012 drilling
I
i 75
g
iy Auger grinding
74.4 ‘
3.0/ CLAYEY SILT 50/
some coarse grained sand and 3| SS 25
fine grained gravel, some red mry 74
staining (completely weathered
shale), brown/grey, hard
Auger grinding
73.2
74.3| BEDROCK —— 4 | ss | 50/ Auger refusal
4'5 highly to completely weathered, 0m 73
) ed, SHALE (Queenston
rmation)
HW casing (103mm dia.) was
installed at 4.9m and grouted.
Grout set for 24 hrs. Rock coring
started at 4.6m.
(SEE ROCK CORE LOG) 72
Groundwater Levels Observed in
the Borehole
Date Elev. (m)
Dec 22,2011 75.5m
Jan 3, 2012 75.4m
Jan 4, 2012 75.4m 71
70
69
68

Continued Next Page GRAPH +3 3. Numbers refer o £=3%

NOTES " to Sensitivity Strain at Failure



coffey ¢ geotechnics LOG OF BOREHOLE B-14 1 OF 7

COFFEY SOIL LOG -2 GM00281AA BOREHOLE LOGS JAN 2012.GPJ  4/9/13

PROJECT: Mid-Halton WWTP Effluent Sewer and Outfall DRILLING DATA
CLIENT: Hatch Mott MacDonald Method: Hollow Stem Augering
PROJECT LOCATION: Region of Halton Diameter: 205mm in Overburden, 96mm in Rock REF. NO.: GEOTMARKO00281AA
DATUM ELEVATION: Geodetic Date: Dec 5 to 14, 2011 ENCL NO.: 14
BOREHOLE LOCATION: N 4807177 E 605912
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
o RESISTANGEPLOT — PLASTIC WITURAL  Liquio = REMARKS
= 20 40 60 80 100 |UMT  Conrent UMT[ £ o AND
(m) '6 ';: %) | 1 | ) 1 % w
z Zle |5 Z| 2 |SHEARSTRENGTH (kP e w W £ | GRAINSIZE
ELEV SCRIPTIO [ g5l1ag| & (kPa) S DISTRIBUTION
DEPTH DESCRIPTION £l 23 |ZE| E |o UNCONFINED  + FIELD VANE Y )
3 = g | 2z Z | e auick TRIAXIAL < LABVANE WATER CONTENT (%)
78.2| Ground Surface wlz| F |7 |[co| @ 20 40 60 80 100 1020 30 | ke [GR SA s cL
788 TOPSOIL 200mm N7
0.2| FILL 8
SILTY SAND
fine grained, trace rootlets, brown,
compact
o]
118S | 15
77
76.7
1.5/ SANDY SILT © 0 30 66 4
fine grained, trace clay, brown, 1 21 8s | 30
compact to dense
76
3|S8SS | 17
751
3.0/ CLAYEY SILT 75 0 2 80 18
fine grained, trace sand, 4 | SS 8
indistinctly laminated, brown/grey,
compact
o
5| S8SS | 12
some shale fragment (completely 74
weathered shale), blue/grey, hard
o
50/
6| ss 25mn
MAAW. L. 73.1m
729 Apr 10, 2012
5.3| BEDROCK 7 | SS |50/
highly to completely weathered, 50m
blue/grey, SHALE
8| ss 72%/ 72
71
70.8
7.4| Borehole augered to 7.4m. HW
casing (103mm dia.) was installed
at 7.4m and rock coring was
started.
(SEE ROCK CORE LOG)
70
Groundwater Levels Observed in
the Borehole
Date Elev. (m)
Dec 8, 2011 70.7m
Dec 12,2011 72.9m
Dec 13,2011  73.0m
Dec 13,2011 73.6m
Mar 22,2012 73.3m 69
Apr 10,2012 73.1m

Continued Next Page GRAPH +3 3. Numbers refer o) £=3%

NOTES " to Sensitivity Strain at Failure
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