G.1~30  SEPY. 1975

"CONT. No.

" DOCUMENT MICROFILMING IDENTIFICATION

e F

GEOCRES No._ 2L -2
DIST.__ 54  REGION

WP No._ 10-74-00

W. O. No.

STR. SITE No.

i

OVERSIZE DRAWINGS TO BE INCLUDED WITH THIS REPORT.

REMARKS:




LW

g

MERLEX ENGINEERING LTD.

CONSULTING GEOTECHNICAL ENGINEERS

Geocpes M”G"
~3Lw@9,

FOUNDATION INVESTIGATION AND DESIGN REPORT

for
Embankment Widenings, Highway 17

From Hwy 94, Westerly 10.6 km to the East Junction of Hwy 11/17

G.W.P. 90-94-00
M.T.O. District 54, Sudbury

. Merlex Reference No. 99/07/99063-F

November 1999

Prepared for

Ministry of Transportation
Northern Region =
447 McKeown Avenue
P.O. Box 3030
North Bay, Ontario
P1B 8L2

Submitted to

Earth Tech (Canada) Inc.

222 Mcintyre Street West, Suite 410

‘North Bay, Ontario
P1B 2Y8

Prepared by
MERLEX ENGINEERING LTD.
120 Progress Court
P.O. Box 885
North Bay, Ontario
P1B 8K1
Tel: (705) 476-2550
Fax: (7085) 476-8882

120 PROGRESS COURT » P.O. BOX 885 « NORTH BAY, ONTARIO P18 8K1 » TEL {705)476-2550 o FAX (705)476-8882 ’



Reference No. 99/07/99063-F

W.P. 90-94-00

Title Page

1.0

2.0
3.0
4.0

5.0

6.0

APPENDIX

TABLE OF CONTENTS

INTRODUCT'ON bbb bbb A L T T Ty T Ty T T e L Lt L L L T T I v vyur,

SITE DES&RIPTION L A L e T T T T T L e e L L T T o Ty

INVESTIGATION PROCEDURES ...vovvvsiscccnsmimmmsnmrmssnsmsssssssmsssssessesesssissssmsesssssasss

SUBSURFACE CONDITIONS uuu-a&-’uw-ucu-uniu-"--nmuauu-uuuummu-nl-unmnununn-""-nninuhnuu-m\unnuu-n-

4.1

4.2

4.3

\

STALION T0H275 0 TOHFATSE Lb.ucrvvirirricsmsrenssirserssrssssssessesmesnessrsssssesssesessssesssssns

4.1.1 Organics........covvirieiacens RO TR, vt R
et ‘

4.1.2 Sands ..sviveeeereeeenne v Eevr e RS S e et b et et e e e tnverereiares crreserrersanion

4.1.3 Bedrock/Boulder............... s urnn e oaaie et nruatrrrrarerrans Cererer et ee oo r e rrarres ,

4.1.4 Groundwater ConditionNS oo eveeeeeeeereresee oo s oo es e e vreverenessvannan

.
Statlon 1‘0+675 to 10+810 LtIllllll!l"l‘l.‘M.I’ﬁ"ll"liﬁlnﬁﬁll'.lllIll‘“lI‘”tillllil‘lllll(ﬂnﬁ&."lll'll.
2.1 Fill
4.2, Tl et s e e e e reneeen s vereen et et ie e s b bt varertr e rskaeerreerenenas
422 PeaL......coiceveeeeeceernir e rreree i e rr e e ittt e ek bttt et am i rareresan
Q2.3 SANUS ..ot eee s et e oottt eerrereerhrr——— eveene
4.2.4 BOUILEIS ....o.vvvvvivieiieceees oo e sea e ettt e st et e et e e e

\
Station 124325 10 121400 Lt..cvrvvcnsiccrnmssersrsnesssosenmessorssversesssiossssssssmesssrssesesrons
431 PeaAL...coii i eerireana s v he et v n ey arera s be e ey erterteatenen .
4.3.2 Sands .....ccooovvvereerniins Feeevere b bE e — e et b bt st n et ereebietaeere e et eraareareerenseessestes

DISCUSSIONS AND RECOMMENDATIONS «.oovvreervesesomsssesserseessessesssmeseeesesesssons

5.1
5.2

General .....co.cooovienniniin. S SO RS errer e
F dati
OUNGAUDIS ...ovvrvrnirirriassbicrrierenii e asieeteeeessverssvavsssvissenns P Bt

CLOSURE L L Ly T e P YT T T LR LA AL L L e e L L TR Y T T T T Y T T T Y L T e pumpnryapppagyerye

Abbreviatians
Borehole Logs
Profile and Borehole Location Plans

NN~ ~N DO O O B o

o

Ll g8 (o]

12

MERLEX ENGINEERING LTD.

Embankment Widenings - Hwy 17



Reference No. 99/07/99063-F | 1 W.P. 90-94-00

1.0 INTRODUCTION

This report summarizes the results of the field investigation carried out along Highway 17 for
the construction of embankment widénings on left (north) side of Highway 17 East, Township of
East Ferris, o accommodate a westbound truck cﬁmbing lane and one right turn taper at

: 'Bayview Road in the Township of West Ferris.

The requirements of the foundation and geotechnical investigations were specified in the RFP
documents ’for the TPM Agreement No. 5005~A»000038 by the Ministry of Transpo}‘taticn of
Ontario, which i&ggi}%;; the widenings would be approximately 4.0 m at the top and the existing
embankments are 2.0 to 3.0 m high with no major planned changes to the existing grade in
these areas. This report applies to the proposed embankment widening, left side of Highway |

17 between the following stations:

Township of West Ferris, Station 10+275 to 10+475 Lt (Twin Lake)
- Township of West Ferris, Station 10+675 to 10+810 Lt

Township of West Ferris, Station 12+325 to 12+400 Lt

2.0 _ SITE DESCRIPTION

The three sites are located within the Township of West Ferris (City of North Bay) within some 2

km east of the east junction of Hwy 11/17. The site is located in MTO District 54, Sudbury.

The North Bay area is located on the northwestern part of the Grenville Province of the
Canadian Precambrian Shield. This area is undetlain by a metamorphic complex of gneissic
- metasediments and plutonic rocks, although intrusive and sedimentary rocks younger than the

metamorphic complex are also present.

MERLEX ENGINEERING LTD. Embankment Widenings - Hwy 17
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The surficial geoclogical deposits of the area are mapped on the Ontario Geological Suwey Ma’p

5041, Northern Ontario Engineerihg Geology Terrain Study Data Base Map, North Bay NTS

- 31LIBW (Gartner, J.F. 1979) as "rock knob" terrain with areas of glacialocustrine sands and

pockets of organic terrain..

The existing Highway 17 is an asphalt covered two lane road with graVel shoulders in the areas
under investigation. The_road travels through several rock cuts and over rock fills. The
highway pavement over these rock fills shows no apparent signs of distress which would be

res— T ’
associated with settlement or instability of the existing embankment,

3.0 _ INVESTIGATION PROCEDURES

The field work for this investigation was carried out during the period of September 7 to 14,
1999. The boreholes for the probosed embankment widening in Twin Lake (Station 10+275 to
10+475 Lt) (also known as Twinline Lake) were put down With a Mobile 824 h&drauiic "fly-in"
skid mounted drill rig mounted on a raft. Due to the presence ’of cobbles/boulders in the
subsurface soils, casing was rotary advanced following diamond core drilling ahead with BQ
size cqring equipment. At the other two areas of embankment widening (Station 10+675 to
10+810 Lt and Statinﬁ 12+325 to 12+400 Lt) the borings were advanced with a muskeg |

mounted diesel CME with either 82 mm 1.D. hollow stem or standard augers.

Soil samples were recovered by means of a 50 mm O.D. split spoon sampler driven into the soil

, ,'according to the specifications of the Standard Penetratiqn Test (ASTM D1586). Samples were

generally retrieved at intervals ranging from 0.75 to 1.5 m. At all borehole locations, except

Borehole 6, dynamic cone penetration resistance tests were carried out. Since cohesive soils

were not encountered, undisturbed Shelby tube sampling nor field vane testing was not carried

out. Groundwater was monitored during drilling and after completion of the boreholes.

MERLEX ENGINEERING LTD, Embankment Widenings - Hwy 17
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Piezometers were not installed for longer term observation of groundwater levels in the

| completed borehdles. ,

- The laboratory testing program for representative soil sam’p‘!es consisted of the following.

¢ Grain Size Analysis
» Natural Moisture Contents

+ Afterberg Limits

- The results of this testing are plotted on the borehole logs.

The boreholes were established in the field as per the RFF’ documents and the locations

established by the forces of Merlex Engineering Ltd. and Earth Tech (Canada) Inc.

40 SUBSURFACE CONDITIONS

The subsurface conditions at the boring locations are recorded on the Borehole Logs, 1to 10

inclusive and enclosed in Appendix A. The locations and elevations of the boreholes and cone

* tests, along with stratigraphical profile based on the borehole data are shown on Sheets 1 to 3,

inclusive. Boreholes 2, 3 and 4 were terminated at depths ranging from 4.0 to 5.4 m below the

lake bottom.

The predominant surficial deposit, underlying thin layers of organics, is a sand to sandy silt/silty

sand with varying gravel content and numerous cobbles and boulders. The following is a

- description of soil strata encountered at the three assigned embankment widening locations.

MERLEX ENGINEERING LTD., Embankment Widenings - Hwy 17
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4.1 Station 10+275 to 10+475 Lt - Twin Lake

4.1.1. Organics (Amorphous F’eat)-

At the location of all borings put down in the Twin Lake area (Boreholes 1 to 4, inc!uéive) a
deposit of very soft organics (amorphous peat) was penetrated at the lake bottom. The deposit
had sufficient consistency to resist penetration of a 300 gram weight attached to a cloth tape
used fo éaund bottom, however it offered negligible resistance to penetration of the split spoon
or’dynamic benetration cone under the weight of 6 m length of AW rod or similar length of BW

casing. Poor sample recovery was experienced, even with split spoon traps, indicating the very

-
"

s

soft nature of the deposit. Th;s deposit extended from the lake bottom to depths ranging

between approximately 1.2 to 2.1 m below lake bottom.,

Examination of some recovered material showed that the black organic soil had no structure

and had a consistency of ooze. The moisture content ranged from 1200 to 1230%. :

' 4.1’.2 Sands |

Underlying the organic lake bottom deposits, a stratum ”of fine and medium sands with silt,
gravel and numerous cobbles and boulders was penetrated. The high concentration of |
boulders required rotary advénce of the casing and diamond drilling ahead with BQ coring
eq’uipment. At the location of Borehole 1, the heavy concentration of boulder/cobbles in the
sand matrix was such that once the BW casing broke through a boulder and \the split époon ,
lowered to retrieve a sample, refusal to advance of the sampler was met on another’
boulder/cobble. Refusal to advance of the dynamic cone penetration test was met at depths

varying from 0.7 to 3.7 m into the sand deposit.

Results of grain size distribution tests carried out on select samples indicated the material

contains 2 to 18% gravel, 42 to 84% sand and 14 to 40% silt. The standard penetration test "N"

MERLEX ENGINEERING LTD. - Embankment Widenings - Hwy 17
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values of 8 to greater than 100 blows/0.3 m and dynamic cone penetration tests indicated the

deposits was loose to compact (generally compact), to a depth of some 0.5 to 1.5 m, becoming

dense to very dense with depth.

4.1.3 Bedrock/Boulder

At the location of Borehole 1, at a depth of some 4.5 m below lake bottom, a 0.8 m length of BQ
size rock core was retrieved. The core recovery was 98% with an RQD value of 35%. It is

interpreted that this core represents either the overburden/bedrock interface at this borehole

o

J——

location or a boulder. , -

4.14 Groundwater Conditions

The depth of water in Twin Lake (also known as Twinline Lake) varied from 0.7 m (close to

Shore) to 4.5 m at the boring locations which were at a distance of some 2 to 4 m beyond the

| existing submerged toe of rock il slope. Water depth soundings were taken a further distance

out, of some 6 to 10 m beyond the submerged slope toe, indicating depths of some 3.5 to 4.7 m

to the lake bottom.

4,2 _ Station 10+675 to 10+810 Lt

Boreholes 5 6, 7 and 8 were put down in th;s area of the proposed Hwy 17 embankment

widening and indicated generally peat underlain by cohes:onless. sands of generally compact

relative density, becoming very dense with depth.

421 Fill
A fill deposit consisting of brown sands, with varying silt content mixed with cobbles and

brganics was penetrated at the surface of Boreholes 5, 6, 7 and 8 and ranged in thickness

MERLEX ENGINEERING LTD. Embankment Widenings - Hwy 17



Reference No. 99/07/99063-F 6 W.P. 80-94-00

between 0.5 to 1.5 below existing grade. Based on a single "N" value of 4, the relative density

~ can be described as loose,

422 Peat

Underlying the sand fill at Borehole 7, a deposit of black fine fibrous péat was penetrated at
depths of 0.6 to 1.8 m below existing grade. A thin layer of this deposit was observed
underlying the fill at Qérehaie 5 (at 0.8 m depth). The lateral extent of this deposit increases to

the north, as indicated on the enclosed Plan, Sheet 2. r'Th'e total thickness of the peat ranged

-

from 75 mm to 1.2 m in the boreholes.

4.2.3 Sands |

Underlying the\surﬁcial sand’ﬁlls and peat, a deposit of fine and medium sand, witﬁ some silt
and gravel was penetrated to depths varying from 2.0 to 4.2 m below grade at Boreholes 6,7
and 8. Based on the standard penetration test values ("N" values) of 2 to 20 blows/0.3 m this
deposit was loose to compact (generally compact). At the location of Borehole 8, at a depth of’
some 2.0 m below grade, the silt and gravel content of the sand deposit increased, with
occasional cobbles/boulders being encountered. The lower part of this deposit éxhibited a "till-

like structure” and the relative density increased to very dense, with "N" values greater than 100

blows/0.3 m.

Grain size distribution tests carried out on samples from this deposit indicated 6 to 33% gravel,

66 to 48% sand and 28 to 19% fines (silt).

MERLEX ENGINEERING LTD. Embankment Widenings - Hwy 17
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4.2.4 Boulders

At the location of Borehole 5, auger refusal was met at depths ranging between 0.7 to 1.5 m

“after four attempts. Based on drill response, it is our opinion this refusal was prbbabiy due to

the presence of boulders.

4.3 Station 12+325 to 12+400 Lt

Boreholes 9 and 10 were put down in this area and indicated soils consist of a thin layer of peat

underlain by cohesionless sand/silty sands in a loose to compact state of relative density. -

e

431 Peat
At both borehole locations, a black fine fibrous peat was penetrated to depths ranging from 0.9

to 1.1 m below existing grade. The natural moisture content of this deposit was in the order of

- 580%.

4.3.2 Sands
Directly underlying the thin peat layer, a deposit of sands with trace to some silt and trace of

gravel extended to a depth of 2.1 m at Borehole 10 and to the end of sampling (4.6 m) at

Borehole 9.

Grain size distribution tests carried out in this deposit indicated 12 to 23% gravel, 83 to 74%
sand and 5 to 3% fines (silt). The "N" values ranged from 2 to 14 indicating a very loose to

compact relative density.

433 Silty Sand

At a depth of 2.1 m in Borehole 10, a deposit of silty fine sand, trace of gravel, was penetrated.

The grain size distribution for this deposit indicated 3% gravel, 51% sand ad 46% fines

MERLEX ENGINEERING LTD. ’ Embankment Widenings - Hwy 17
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{predominantly silt). Based on the dynamic cone penetratmn test values, the deposut was in a

loose/campac:t state of relative density. Refusal to furthar penetration of the dynamic cone

‘penetration test was met at a depth of 4.1 min Borehalef 10, probably on a boulder, whereas at

Borehole 9 the dynamic cone penetrated a loose/compact deposit (probably silty sand) to a

13.0 m depth where refusal was encountered. It is believed that the ease of penetration of the
dynamically driven cone at Borehole 9 was caused by the déveloprﬁent of high pore pressures

in the silty sand to sandy silt deposit, rather than by the presence of any soft cohesive soils.-

MERLEX ENGINEERING LTD. , Embankment Widenings - Hwy 17
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5.0  DISCUSSIONS AND RECOMMENDATIONS

51 General

As part of constructing a westbound truck climbing lane, and westbound right turn lane at

| Bayview Road (Station 12+325 to 12+400 Lt) embankment widening of the existing Mighway

17, on the left, will be required. All existing embankments, at locations investigated, are
constructed ‘with rock fill based on the geotechnical mveshgatron carried out by our firm for
pavement design. The existing road and pavement in these areas shows no apparent signs of

distress which would be associated with excessive settlsment or slope instability.

I
ol

Baéed on typical sections provided to us, the approximate height of embankment widening at

the three locations is as follows:

Location | ’ Height* (m)
Sta 10+350 (Twin Lake) 105

Sta 10+250 | 8.5

Sta 12+350 45

*NOTE: Height measured from bottom of organic layer to top of pavement.

52 _ Foundations

The results of this investigation indicate that the natural inorganic cohésionless soils, underlying
organic lake bottom deposits (amorphous peat) and/or surficial deposits of fine fibrous peat are
capable of safely supporting the proposed embankment widénings constructed of rock fill at the

standard 1.25:1 side slope provided the following procedures are followed during construction.

MERLEX ENGINEERING LTD. ’ ' Embankment Widenings - Hwy 17
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"\/ At the Twin Lake widening, the rock fill should be constructed from the bottom up. Construction

should commence from one'end only and progress longitudinally along the face of the existing’
embankment. The embankment widening can be constructed by end dumping, from one end
and constructed to full width. The advancing end of the rock embankment should be'kept toa
half concave face with the shoulder corner , adjacent to the existing embankﬁwent, in édvanc_e of
the outside face to ensure displacement of the organic bottom deposit and sound contact

between the rock fill and the underlying inorganic soils.

- Muskeg (peat), to a depth of some 1.8 m, was present between approximately Station 10+717

and 10+747 and to a depth of some 1.1 m between approximately Station 12+340 o 12+305
and must be excavated as per OPSD 203.030 prior to construction of the standard rock fill

embankment. Excavations parallel to the toe of the embankments will lower the factor of safety

oo

against instability therefore the widening should be carried out in an appropriate manner to limit

this impact. A suggested method to limit this impact is to excavate windows perpendicular to |

. the embankment toe and backfill immediately.

In accordance with MTO Northern Regional Engineering Directive NRE 98-200, all widehings
greater than 6.0 m in height must be constructed with a 2.0 m wide berm at approximately mid

height.

At the Twin Lake site, the elevation of the culvert extensions is approximately mid height.

Standard bedding, as per OPSD 800 series, can be used for the culvert extensions.

The rock fills can be constructed by end dumping and pushing the fill forward parallel to the

existing embankment. Voids in the rock fill at the top of the embankment shall be chinked with

MERLEX ENGINEERING LTD. Embankment Widenings ~ Hwy 17
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~rock fragments and spalls to form the subgrade. The rock fills, above the lake level, should be

_ constructed in lifts up to 2.0 min height.
l[’ ’
Considering the cohesionless. nature- of the natural subgrade soils, below the lake bottomn
organics, embankment settlements will occur essentially concurrently with placement of the
embankment widening fill. The effect of the embankment widening on the existing highway will

be minor, due to stress increase below the existing embankment. However, the incremental

,d""ww. : :

l stress increase at the centerline of the existing embankment is less than 10% to 2 5.0 m height
l by 7.0 m wide embankment addition to one side.

|
l
.
|
.
l
{
i
4
|
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6.0 CLOSURE

Information prdvfded in this report is valid only at the locations drilled. Any assumptions of
. continuity of soil stratigraphy between boreholes, as shown on enclosed cross-sections, is
intended as an aid for’design purposes only and dqes not constitute a statement of existing

conditions for contractual or construction purposes.

Details of the investigation, the material analysis and recommendation in this report are

considered to be complete. However, should any questions arise, please do not hesitate to

- contact the undersigned.

Yours very truly, o

. f ‘x} }f}r :}&10

MERLEX ENGINEEmNﬁ@;\ \

= WA MEREAy 7

K4
W@&: ow (’3"\‘(

M. A. Merleau, F’ Eng.
Principal

C. Mirza, P. Eng. § &

Report Distribution: ~ Earth Tech (Canada) Inc.
Merlex Engineering Ltd.
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MERLEX ENGINEERING LTD. Embankment Widenings - Hwy 17



ENCLOSURE NO. 1

LIST OF ABBREVIATIONS & DESCRIPTION OF TERMS

The abbreviations and terms commonly employed on the borehole logs, on the figures and in the report are as

1. ABBREVIATIONS

AS  Auger Sample

C8  Chunk Sample

DO Drive Open

DS  Denison type sample

F8  Foil Sample

HB  Hammer Bouncing

PH  Sampler advanced by hydraulic pressure
PM  Sampler advanced by manual pressure
RC  Rock core with size & percentage of recovery
ST  Slotted Tube

TO  Thin-walled, open

TP Thin-walled, piston

WH  Sampler Advanced by static weight

WS  Wash Sample

2. PENETRATION RESISTANCE/"N"

Dynamic Cone Penetration Resistance:

A continuous profile showing the number of blows for
each 300 mm of penetration of a 50 mm diameter 90°
point cone driven by a 63 kg hammer falling 760 mm.
Piotted a5 —e—trtan

Standard Penetration Resistance or "N" Values

The number of blows oﬁ] a'63 kg hammer falling 760

mm required to advance a 50 mm O.D. drive open
sampier 300 mm. Plotted as “"o".

3. SOIL DESCRIPTION

a) Cohesionless Soils:

"N" (blows/0.3 m) Relative Density
Otod very loose
4 t0 10 loose
10 to 30 compact
30 to 50 dense
over 50 very dense

follows:

3. SOIL DESCRIPTION (Cont'd)

b) Cohesive Soils:

Undrained Shear Consistency
Strength (kPa)
Less than 12 very soft
12 10 25 soft
25 to 50 firm
50 to 100 stiff
100 to 200 very stiff
over 200 hard

c) Method of Determination of Undrained Shear
Strength of Cohesive Soils:

+3.2 - Field Vane test in borehole.
The number denotes the sensitivity
to rermoulding.
D - Laboratory Vane Test
~ Compression test in laboratory
For a saturated cohesive soil the undrained

shear strength is taken as one-half of the
undrained compressive strength.

4. TERMINOLOGY

Terminology used for describing soil strata is based
on the proportion of individual particle sizes present:

Trace, or occasional Less than 10%
Some 10 to 20%
With 20 to 30%
Adjective (i.e. silty or sandy) 30 to 40%
And (i.e. sand and gravel) 40 10 60%

5, LABORATORY TESTS

P Standard Proctor Test
A Atterberg Limit Test
GS  Grain Size Analysis

H Hydrometer Analysis
Cc Consolidation

MERLEX ENGINEERING LTD.
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CI _ MERLEX ENGINEERING LTD.
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ENCLOSURE NO.: 2

METRIC

RECORD OF BOREHOLE No. 1 1 OF 1
REFERENCE _09/06/80063 DATUM _Geodatic LOCATION _5ta 10+296 295 m Lt of Centreling, N'ly 5120401.795 By 310813.887 ORIGINATED BY ELS
PROJECT _GWP 90-94-00, Hwy 17, Wiy 10.6 krm to Hwy 11/17 Jet. BOREHOLE TYPE _Raft Mounted 824, BW Casing, BQ Core, DCPT COMPILED BY  _JrB
CLIENT _Eanh Tech (Canada) inc. DATE (Started/Completad) _7/0/98 - 7/8/99 TIME CHECKED BY MAM
SOIL PROFILE . SAMPLES ' |DYNAMIC CONE PENETRATION
; Ew 2 RESISTANCE PLOT PLASTIC 33&‘%5@% uaun . E REMARKS
\ I REYI R 0 40 60 B0 100 JUMT wTEnT  UMT) 2 © o ‘3' ,
g M I E{ = . A . W w W, RAIN SIZE
ELEV DESCRIPTION | & § £ 12125 & [SHEARSTRENGTHKPa " o - E DISTRIBUTION
DEPTH " 315 £ 13 3 51 £ |0 UNGONFINED + FIELD VANE v %)
{ 517 zlg° G |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
202.2] Twin Lakes Water Surtace Vi u 20 40 60 B0 100 20 40 60 KNf® JGR SA BI €L
0.0 WATER i
202t e
201
200
199 e
198
197.78
4.45 ORAGNICS L
Bisck Fluid Amorphous Peat VRN
{Very Soft) Wi
o 197
&
7N
Ay
Iy W 196
195,68 . Nh
6.55 SANDS 1 Bo &0
Gray Fine Sands some Silt to Silty \
Fine Sand trace Gravel with
hurmerous Cobbles and Boulders
PN 165 \
{Pensa/Very Dense) M s
100100 mim
—DHa--Re
194
Pl AP
183.24 oo
8,99 BEDRQCK
) 193 . D8
Grey Granite, poor qualit Rec: 96%
|y Granite, poor quality 5| RC RGQID: 35%
192,60 {Possible Boulder)
2.73 End of Borahole
COMMENTS 3 3. Numbers referto WATER LEVEL RECORDS
+Y, XY i
Cone Lotation at Sta 10+305 26.3 m Lt Centrefine. Cone rod and casing sank through organic Sensitivity Uata (damiyy) T Water E‘“ﬂ TR
{ooze) under self waight, Depth (m) avel (m)
/5199
0 ¥ gTRAIN AT FAILURE ° N

120 Progress Court, P.O, Box 885, North Bay, Ontario, P1B 8K1, TEL: (705) 476-2550 FAX: (708) 476-8882 email: merlex@merlex-eng.com



ENCLOSURE NO.: 3

MERLEX ENGINEERING LTD.
r—EIm Consulting Geotachinical Engineers METRIC
- RECORD OF BOREHOLE No. 1A 1 OF 1
REFERENCE _89/06/99063 DATUM _Geodetic LOCATION _Sta 104300 26 m Lt of Centreline, Ny 5129397.481 E'ly 310816.972  ORIGINATED BY _ELS
PROJECT _G.W.P 50-94-00, Hwy 17, Wiy 10.6 km 1o Hwy 11/17 Jet, BOREMOLE TYPE _Raft Mounted B24, Wash Boring COMPILED BY  _JRB
CLIENT _Earth Tech (Canada) Inc. DATE (Started/Completed) _7/5/99 - 7/9/99 TIVE CHECKED BY MAM
GYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
| 4 [ResisTANCEFLOT o pastic NATURAL opl b | REMARKS
= S umr | MOSTURE - Hpent B &
[ w 231 @ 20 40 60 80 100 CONTENT =@
20l o | 8 12E] 2 ¢ : - 1 1 We w w | DU | cramsize
_ELEV DESCRIFTION & o & 2 %5 ’,9_2 SHEAR STRENGTH kPa b o DISTRIBUTION
DEPTH 131 F | 3|2353] & |o unconrmep  + FiELDVANE Y %)
El® z|g° G |® QUICKTRAXAL X LABVANE | WATER CONTENT (%)
202.2] Twin Lakes Water Surface \vi - 20 40 80 8D 100 20 40 60 kNm® {GR SA S CL
00| WATER =
202
201
200
199
197,86 198
199:% Refusal on ROCK FILL .
457 Borehole moved off toe of rock fiit /
smbankment slope.
b
L
|
COMMENTS 3 3. Nummbers referto WATER LEVEL RECORDS
X Sensitivity Dale (Gmmiyy T ime . | Vvaer Caveln |
Dapth {(m) Level (m}
719199 [} NIA
0 ¥ STRAIN AT FAILURE

MEL-GEC 99063.GPJ} MEL-GEOQ.GDT 18M1/09

120 Progress Court, P.O. Box 885, North Bay, Ontario, P1B 8K1, TEL: (706) 476-2550 FAX: {705) 476-8882 omail: merlex@merlex-eng.com




MEL-GEC 99063.GPJ MEL-GECQ.GOT 18/11/9%

ENCLOSURE NOQ.; 4
r" MERLEX ENGINEERING LTD.
mmEwmin.  Consuiting Geotachnical Enginoers METRIC
- RECORD OF BOREHOLE No. 2 1 0F 4
REFERENCE _95/06/50063 DATUM _Geodetic LOCATION _Sta 10+351 28.0 m Lt of Centraline, Ny 5128387.801 E'ly 310867.102 _ ORIGINATED BY EL 8
PROJECT _G.W.P 80-94-00, Hwy 17, Wiy 106 ki to Hwy 11717 Jot. BOREHOLE TYPE _Raft Mounted B24, Wash Boring, BQ Core, DCPT COMPILED BY _JRB
CLIENT _Earth Tech (Canada) Ine. DATE (Started/Completed) _8/5/99 - 8/9/99 TIME, CHECKED BY MAM
SOIL PROFILE SAMPLES | | 1w |RESISTANCE PLOT —rr oM C ruRe EMARKS
[ PusTIc pATOR:  woupl | k| REMA
5 w |25] & 20 40 60 80 100 UMT conyenr UMT 5 86 &
& ® w E g g v . L L . W w w | - g GRAIN SIZE
ELEY DESCRIPTION o Z |gg| £ [SHEARSTRENGTHKPa S — DISTRIBUTION
DEPTH 3 = € O UNCONFINED + FIELD VANE W
g2 - }a§ i 4 %)
Ele 2 |€0| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
202.21 Twin Lakes Water Surface 7 u 20 40 60 80 100 20 40 60 k/m' JGR SA 8 CL
0.0 WATER T
202}———t———t— 4 —i
201 ......................
\ . 200
) b
!
199
197.96 198
427 ORAGNICS Y
Biack Fluid Amorphous Peat VRN
{(Very Soft) Wl
= Do
1 0
o 197
[z 2 Do Q 120
RY)
196,29 =t o
5.94 SANDS
Grey Fine Sands some Silt to Siity i R 196 g
Fine Sand trace Gravel with
numerous Cobbles and Boulders \\
{Dense/Very Dense) \\
Cored through 200 mm boulder at 7
7.3 m. Cored through till and
cobbles/boulders to 9.14 m. 185 \
" Rec: 69%
1¢ | RC |20/0 — RQD: 0%
<>
Ret: 35%
194 \\ RQD: 0%
281 RC \
183.09 A
9.14 End of Borehole
COMMENTS +3 %3, Numbers rafer lo WATER LEVEL REGORDS
Cong Location at Sta 10+352 28.8 m Lt Centreline. Cone rod and casing sank through organic 'Y T Bensitivity Bals {gdimmiyyyTime E/JVN:W E-HVG' in
(owze) under seif weight. apih (o) avel (m)
2% 819199 4] N/A
o] STRAIN AT FAILURE

120 Progress Court, P.O. Box 885, North Bay, Ontario, P18 8K1, TEL: (708) 478-2550 FAX: {705) 476-8882 email: merlex@merlex-eng.com



MEL-GEC 99063 GPJ MEL-GEQ.GDT 18/11/99

MERLEX ENGINEERING LTD.

ENCLOSURE NO.: §

'mn :lm Consulting Geotechnical Englnears METRIC
Dusy mad RECORD OF BOREHOLE No. 3 1 0OF 1
REFERENCE _g0/06/99063 DATUM _Geodstic LOCATION _Sta 10+400 26.0 m Lt of Centreline, Ny §129374.857 £y 310914.379  ORIGINATED BY ELS
PROJECT _G.W.P 90-54-00, Hwy 17, Wiy 10.6 km to Hwy 1117 Jet, BOREMOLE TYPE _Raft Mounted B24, Wash Boring, BQ Cure, DCPT COMPILED BY _JRB___
CLIENT _Eanth Tech {Canada) inc, DATE (StartediCompleted) _9/9/99 - 9/9/99 TIME CHECKED BY  _MAM___.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ® W resisTANCE PLOT piasTic NATURAL | E REMARKS
gl 3 woisTure MUY 4 A
o n |25 @ 20 40. 60 80 100 |VMT content M z O
S w =21 = : i We W w | SY¥ | crANsizE
ELEV il & 31z =] Q |SHEAR STRENGTH kPa L —— E—— DISTRIBUTION
Roachat DESCRIPTION =1 Z 152} E
BEPTH El 512 = | O UNCONFINED  + FIELD VANE 9
£z ; 128 WATER CONTENT (% (%)
ElZ Z[ZO| @ |e QUOKTRIAKAL X LABVANE NT (%)
202.2| Twin Lakes Water Surface 7 - 20 40 60 80 100 20 40 60 kNAm® {GR SA $1 CL
0.0f WATER . ~
X\ 202
} b
i
201
200
199,30
263 ORAGNICS vl
Black Fluid Amorphous Peat VN 199
{Very Soft) w1 ] po 1
AR
W
VIS 198
167,66 e
457 SANDS
2|l DO 8
Grey Fine Sands some Silt to Sity
Fina Sand trace Gravel with
nurrierous Cobibies and Bouldets 1971
(Dense/very Dense) o 2 84 (14)
ajoo| 8
196 \\\\
4} D0 | # /
195,02 o5t o
7.2 ROCK (Bowider) e Rec: 93%
e RQD: 75%
e {BOULDER)
1C 1 RC
164,10
168.33 SAND 164] -1 . ] _
831 \SII% Fine Sands with Gravel J
nd of Borehole
COMMENTS 43 3. Numbers refer o WATER LEVEL RECORDS
Cone Location &t Bta 10+398 26.5 m Lt Centraline, Cone rod and casing sark through organic ' Sensitivity ate (ddimmryy)/ 1ime m‘m{ ) E:\‘,’; '(r"m
{ooze) under self waight,
2%, 2999 ] NIA
o) STRAIN AT FAILURE

420 Progress Court, P.O, Box 885, North Bay, Ontario, P1B 8K1, TEL: (705) 476-2650 FAX: (705) 476-8882 email: merlex@merlex-eng.com




MEL-GEQ 99063.GPJ MEL-GEQ.GOT 18/11/99

| -

MERLEX ENGINEERING LTD.

ENCLOSURE NO.: 8§

METRIC

s, Consulting Geotechnical Enginesrs
REFERENCE _99/06/99063 DATUM _Geodetic LOCATION _$ta 10+447 256 m Lt of Guardrail, Ny 5120363.834 £1y 31006007 ORIGINATED BY _ELS
PROJECT _GW.P 90-94.00, Hwy 17, Wiy 10.6 ket 1o Hwy 1117 Jet. BOREHOLE TYPE _Rait Mounted 824, Wash Boring, DCPT COMPILED BY _JRB
CLIENT _Earth Tach (Canada) inc. DATE (Stadted/Completed) _9/9/99 - 9/9/99 TIME, CHECKED BY MAM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS
wet = PLASTIC Liauio =
2z2] ¢ LT MOISTURE - “rpel b &
51 o |£5| 2 20 4 60 80 100 CONTENT F3 o GRAIN SIZE
i 4
ELEY B8] w | 3 (25| & [SHEARSTRENGTHKPa wr v G S
DESCRIPTION =12 o Z z = R e DISTRIBUTION
DEPTH é El 6| 512858 5 |o unconrneo + FIELD VANE Y %)
El= z |20| @ |e QUOKTRIAXAL X LABVANE | WATER CONTENT (%)
202.2] Twin Lakes Water Surface 7 “ 20 40 60 80 100 26 40 &0 ki JGR sA 81 CL
0.0 WATER =
. 202
201,52 \
0.71 ORAGNICS ) . AL/
Black Fiuid Amorptious Peat 12 W 4 | po "
{Very Soft) Wi 201
PR
N
200,20 T
2.03 BANDS
. N 200 o 14 56 (40
Gray Fine Sands some Silt to Sity (40)
Fine Sand trace Gravel with 21 DO 1
numerous Cobbles and Boulders
Till Structure Evident with depth 7z
b 18 42 (40)
{Compact/Very Dense) 3| po 15
188]— U
7 o 161 (28)
afpol a 198 oy
197.68 ™
4.57 End of Sampiing )
197 “\‘
196.49 T
8.74 End of DCPT
COMMENTS 3 .3, Numbers refer to WATER LEVEL RECORDS
+v, XY AT rro-g e
Cona Location at Sta 10+445 25.0 m Lt Centreline, Cone rod and casing sank through organic Sensitivity ale (dd/mmlyy)/ fme Denth fa““ n
(boz8) under self weight, eptn m) | Level (m)
9/9/99 0 NIA
0 3% STRAIN AT FAILURE

120 Progress Court, P.O. Box 885, North Bay, Ontario, P1B 8K1, TEL; (705) 476-2550 FAX: (705) 476-B882 email: merlex@meriex-eng.com
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r‘a MERLEX ENGINEERING LTD.
- . Consulting Geptechinical Enginesrs
-

RECORD OF BOREHOLE No. §

REFERENCE _99/06/90063 DATUM _Geodatic

1 OF.1

PROJECT _G.W.P 90:94-00, Hwy 17, Wiy 10.6 km to Hwy 13/17 Jt,

ENCLOSURE NO.: 7

METRIC

LOCATION _Sia 10+710 22,0 m 1.4 of Centreling, Ny §120300.826 E'ly 311215436 ORIGINATED BY _£1%
BOREHOLE TYPE _CME 45 Muskey, Standard Augers, Dynamic Cone Penetration TSOMPILED BY

JRB

CLIENT _Earth Tech (Canada) inc. DATE (Started/Completed) _14/9/8 - 14/8/89 TIME CHECKED BY MAM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w W IRESISTANCE pLOT NATURA REMARK
T pLasTic NATURAL o n & ARKS
E21 3 umr - MOISTURE - “ruel & &
5 n |51 & 26 40 60 80 100 CONTENT z 8
olel o | ¥ |ZE] & e L) We W w | 3¢ | cramsie
DESCRIPTION [ - = = b
DEPTH é SLE | 5 |28] £ |0 UNCONFINED  + FIELD VANE : Y %)
£z z|g©° G [® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
20211 Ground Surface w 20 40 80 BO 100 20 40 60 it IGR SA 51 oCL
0.8]  SANDS (FILL) 202
Grass cover ovar Brown Sands with <7
trace to Silty, trace Gravel and
Drganics over 75 mim thick layer of 1
black Paat L1 ] as
201.18 RN EE
0.91 Auger Refusai on Boulder 2000 201
End of Borehole M
Move Borehole to Sta 104711 22m Hargmer Bouncing
Lt Centraling
Augear Refusal at 1.37 m.
Move Borehola to Sta 104714 22 m
Lt Centreline
Auger Refusal at 1.52 m,
Move Borehole to Sta 10+708 22 m
Lt Centreling ! I
Auger Refusat at 0.71m. )
P
COMMENTS 3 3. Numbers referto WATER LEVEL RECORDS
+7 X7
Cone Location at Sta 104710 23,0 m Lt of Centrefineg, Water level recorded on completion of Sensitivity Dais (dafmimyy) Tie g‘mﬂ' ‘-ml TR
borehole. apth (m) Laveal (m)
14/9/99 0.3
© %% STRAIN AT FAILURE

120 Progress Court, P.O, Box 885, North Bay, Ontario, P18 8K1, TEL: (705) 478-2550 FAX: {708) 476-8882 email: merlox@merlex-eng.com



MEL-GEQ 99063.GPJ4 MEL-GEQ.GOT 18/11/9%

ENCLOSURE NO.; 8
MERLEX ENGINEERING LTD,
- . Conhsulting Geotechnical Engineers METRIC
- RECORD OF BOREHOLE No. § 1 OF 1
REFERENCE _89/06/99063 DATUM _Geodatic LOCATION _$1a 104716 22,0 m Lt of Centretine, N'ly 5120269.469 Ely 31122128 ORIGINATED BY ELs
PROJECT _GW.P 90-94-00, Hwy 17, Wiy 10.6 km to Hwy 1117 Jet. BOREHOLE TYPE _CME 45 Muskeq, Standard Augers COMPILED BY  _JRE
CLIENT _garth Tech (Canada) inc. DATE (Started/Completed) 14/9/89 - 14/9/98 TIME CHECKED BY MAM
DYNAMIC CONE PENE JRATION
SOIL PROFILE SAMPLES o H RESISTANCE PLOT NATURAL REMARKS
Wy 4 FLASTIC | mictomE  MOUID b =
51 o |£8 B 20 40 60 80 100  [MMT oonrent z9 : .
el 2 | ) GRAIN §IZ
ELEV af{¥iw /| 3okl & [SHEAR STRENGTH kPa hid . " -
e DESCRIPTION =15 E 2 |28 F T DISTRIBUTION
DEPTH é =5 = 8 5 < O UNCONFINED + FIELD VANE 7 (%)
ElZ z|E° B |e QuCKTRIAXAL X LABVANE | WATER CONTENT (%)
202.1] Ground Surface W 20 40 B0 8O 100 20 40 80 kNim® fGR SA &1 CL
6.0 Sil.TY SAND 202
Brown Siity Sand with trace
Organics, soma Cobblas/Boulders
(Possible Fill)
201 P PRV S
200.60
1.50 SANDS
Gray Fine Sands some Silt to Silty PO | 1
Fine Sand trace Gravel some
Cobbles/Bouldars 200
{Loosa)
a3} oo 8
199
4 1 DO 2
197.88 198
4.2z Auger Refusal
(Possibly Bedrock)
End of Borehols
) f
1
COMMENTS 3 .3, Numbers referto WATER LEVEL RECORDS
X Sensitivity Dats (Garmmlyy ) e Waler Tave IR
Depth (m) | Leval {m)
Not Recordef
0 *%  STRAIN AT FAILURE e

120 Progress Court, P.O. Box 885, North Bay, Ontario, P1B 8K1, TEL: (705) 476-2550 FAX: (705) 476-8882 email: merlex@merlex-eng.com
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-

MERLEX ENGINEERING LTD.

REFERENCE _59/08/99063

qm Consulting Geotachnical Englneers
N

DATUM _Geodatic

RECORD OF BOREHOLE No. 7

PROJECT _G.W.P 50-84-00, Hwy 17, Wiy 10.6

ke to Hwy 11717 Jet.

LOCATION _Sta 104720 22 m L of Centreline, N'y 5128298564 E'ly 311225177

BOREHOLE TYPE _CME 45 Muskeq, Standard Augers, Dynanic Cone Penetration TRRMPILED BY

1 OF 1

ENCLOSURE NQ.2 8

METRIC

ORIGINATED BY _ELS

JRE

CLIENT _Earth Tech (Canada) inc. DATE (Started/Completed) _14/9/98 - 14/9/99 TIME CHECKED BY MAM
DYNAMIG GONE PENE TRATION
SOl PROFILE SAMPLES | W {Rronic GONE Bt CATURAL REMARKS
e I pursic (OTURAE  wquof | &
5 o | g 5| 8 20 40 60 80 w00 {MT conrent MMT) Z 8 &
B8l Ll BIZE] B W w w | 5 | cransie
ELEV & ol & 3 % o :.:-.3 SHEAR STRENGTH kPa A DISTRIBUTION
BEPTH DESCRIPTION S13| £ | 3 |E&] £ |0 UNCONFINED  + FIELD VANE ¥ %)
£l = z |€C| © | QUCKTRIAXIAL X LABVANE WATER CONTENT (%) .
202.1| Ground Surface W 20 40 &0 B8O 100 20 40 60 KN/ 1GR SA S0 oL
0.0 SAND 202
Fine to Madium Sands trace Gravel
20161 Probably Fit
0.61 %E_T_L_)A L
Fing Fibrous Peat 'y M1 AS
Wy 201 e
R
L
20029 —
1.83 SAND o
Fine to Madium Sands with Sit 2| AS 200
109.07
3.05 End of Sampling 199 '\
\,__\
ﬁ.\“
197,98 198 N
414 End of DCPT
TER LEVEL RECORDS
COMMENTS 48 %3, Numbers refer to WA
' © Sensitivik ale mmiyyyiime ater Caveln
Cone Location at Sta 10+726 Zﬁmt.lCaI\tiellne. y Tate (o B Lavm(lm)
"' Net Recordefl

'713 l

| 4

0 3% STRAIN AT FAILURE

i

120 Progress Court, P.0O. Box 8885, North Bay, Ontario, P1B 8K1, TEL: (705) 476-2550 FAX: (705) 476-8882 omail: merlex@merlox-eng.com



MEL-GEQ 99063 GPJ MEL-GEQ.GDT f18/11/99

l:] MERLEX ENGINEERING LTD.
Bowls.  Corsuiting Ghomchiiaal

REFERENCE _85/06/05063 B)ATUM. - Goodatic

PROJECT _G.W.P 90-54-00, Hwy 17, Wy 10.6 km to Hwy 11717 Jet.

RECORD OF BOREHOLE No. 8

LOCATION _Sta 10+750 22.0 m Lt of Centrsiine, My §129201.777 Ely 341254300 ORIGINATED BY _ELS
BOREHOLE TYPE _CME 45 Muskeg, Standard Augers, Dynamic Cone Penetration TEOMPILED BY

1 OF 1

ENCLOSURE NO.: 10

METRIC

JRE

CLIENT _Earth Tech (Canada) Inc. DATE (Started/Comipleted) _13/9/96 - 13/9/09 TIME CHECKED BY MAM
SOIL PROFILE SAMPLES o« w gég&%&%{é%ﬁ}ggNETRAﬂoN NATURAL M
g 5 pLASTIC NEILEERE  Louio e k& REMARKS
5 n [22] 8 20 40 & 80 100 JH contenr  HMITH & O &
o g sl =z et et Bt W w w| SE | oransize
ElWl w | 2 1oE| & |SHEAR STRENGTH kPa " y
LELEY, DESCRIPTION =128l & | & 128 B e DISTRIBUTION
DEPTH é S| £} > 28] € [0 UNCONFINED  + FIELD VANE Y (%)
El= zZ |§°| G |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
202,51 Ground Surface W 20 40 60 BO 100 20 40 60 i |GR SA 81 6L
0.0 SILTY SAND : hVA
o0 02 Grass over Brown Sity Sand trace 43 J1{oo]| 4
. 4 Gravet trace Organics Lol 202
045 \élﬂmbably Fill) /
Grey Fine to Medium Sands :
Do | 14
{Compact)
201
200,49 bot »
1.96] " SAND o 6 66 (28)
Grey Fine Sand some/with S trace
Gravel ocedsional Cobbles/Boulders 200
Till Structure avident with depth 41000
{Compact/Very Deriss)
o 33 48 (19)
51 00| 28
199 \\-
MM
'--_,_-
198
6| PO | 100
197 e B et S B
106.07 7| Do |00
6.40 End of Borehole
COMMENTS 43 53, Numbers refer to WATER LEVEL RECORDS .
Cone Location at Sta 40+746 22.0 m Lt of Centreline, Water lavel recorded on complation of ' Sensilivity i (Cdimmlyy)/ Tima Waler Lave In
borehols. Depth (m) Laval (m)
3% 13/6/88 0.15
o] STRAIN AT FAILURE

120 Progress Court, P.O, Box 885, North Bay, Ontario, P1B 8K1, TEL: (705) 476.2550 FAX: (705) 476-8882 email: merlex@merlex-eng.com
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ENCLOSURE NO.: 11

l‘."El. MERLEX ENGINEERING LTD. METRIC

- RECORD OF BOREHOLE No. 9

REFERENCE _su/ge/manes DATUM _Geodetic
PROJECT _GW.P 90-94-00, Hwy 17 Wy 106 km io Hivy 11417 Jot.

1 OF 2

LOCATION _Sta 12+349 19.0 mn 11 of Centreline, N'ly 5129107661 E'y 312627.002  ORIGINATED BY _ELS
BOREHOLE TYPE _CME 45 Muskeg, Standard Augers, Dynamic Cone Penstration TB@MPILED BY  _JRrS

CLIENT _Earth Tech (Canada) inc. DATE (Started/Completed) _14/9/99 - 14/9/09 TIVE, CHECKED BY MAM
BYNAMIC, GONE PENETRATION
SOl PROFILE SAMPLES é g RESISTANGE PLOT piasme NATURAL Lo E REMARKS
w MOISTURE
51 . n |£8] 2 20 40 60 g0 100 fuMT CONTENT  LMT %9 . SSZ
= y I i W, w, RAI 1ZE
ELEV si{9| wl| 3 |oE| 8 [SHEAR STRENGTH kPa - v V] TR
DESCRIPTION s z |22 & e — DISTRIBUTION
BEFTH Z|5| £ | 5 |25] £ [0 UNCONFINED  + FIELDVANE | Y %)
El= Z |ES] © | QUOKTRIAXAL X LABVANE | WATER CONTENT (%)
205.1} Ground Surtace u 20 40 60 80 100 20 40 80 kNm® foRr BA $1 CL
0.0  PEAT 2l 205
Fing Fibrous Paat N
1} A8 hvA
Wi
204,92
0.80] " GANDS
Gray Fine 1o Coarsa Sands AS 204
{race/some Silt
(Loose/Compact)
oo | 13
203 /
As | 2
202 \
AS 2
Voo 201].
200.55 : } k AS
4,57 End of Sampling ki
200}~
199
Probably Sity Sand to Sandy Silt
198
197}
196
COMMENTS 3 3. Numbers refer to WATER LEVEL RECORDS
+3 x3: o -
Cone Location at $ta 12+346 19,0 m Lt of Centrafine. Watar eve! recorded on complation of Sensitivity Diate (ddfmmiyy )T BV*"‘;" Cave
borehule, epth {m) vel (m)
3% 14/6/99 0.48 21
O 7" BTRAIN AT FAILURE

Continued Next Page

120 Progress Court; P,0. Box 886, North Bay, Ontario, P1B BK1, TEL: (705) 47625650 FAX: (705) 4768882 email: merlex@merlex-eng.com




MEL-GEQ 95063.GPJ MEL-GEQ.GDT 18/11/93

-

:-l MERLEX ENGINEERING LTD,
I mmgn,  Consulting Geotechnical Enginesrs
—_—

REFERENCE _60/06/09063 DATUM _Geodetic

PROJECT _G.W.P 90.84.00, Hwy 17, Wly 10.6 krn to Hwy 11717 Jet.

RECORD OF BOREHOLE No. 9

LOCATION _Sia 124349 18.0.m Lt of Centreling, Ny 5128197.661 Ely 312827.002  ORIGINATED BY _ELS
BOREMOLE TYPE _CME 45 Myskeq, Standard Augers, Dynamic Cone Penetration TR@MPILED BY

20F 2

ENCLOSURE NO.: 1

METRIC

JREB

CLIENT _Eanh Tech (Canada) Ine, DATE (Started/Completed) _14/9/99 - 14/9/09 TIME, CHECKED BY MAM

DYNAMIC CONE PENETRATION

SOl PROFILE SAMPLES ® ‘é-' RESISTANCE PLOT NATURAL REMARKS
Eel 3 LSt mosTuRe  LOUDL g &
b wnizg] & 20 40 80 80 100 conTeNy  UMIT] =
S|z g 52 = U R WO A W, w w | S8 | cramsue
, Elel ¥ 31258 & |SHEARSTRENGTHKPa ’ -
ELEV DESCRIPTION & 1% 2 T SR DISTRIBUTION
DEPTH \ é 2 z 5 |358] £ |O UNCONFINED  + FIELD VANE Y %)
v e [ B]F z lgo° G |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
v w 20 40 80 80 100 20 40 60 kNm? JGR sA S1 GL
j" 195]—)
194 /
Probably Silly Sand to Sandy Silt ’
143
\\\
N‘N

1892.17
12.95 End of DCPT
COMMENTS 3 .3 . Numbers referto WATER LEVEL RECORDS

+ ¥, XY y ooty
Cone Location al $ta 124348 19.0 m Lt of Centrefine. Water level recorded on completion of Sensitivity Dale (ddimnyy)/ Tie gﬁ,}fg " {‘g‘;’;’l (’A,l)
borehole.

29 14/0/99 0.48 21
(o] STRAIN AT FAILURE

120 Progress Court, P.O. Box 885, North Bay, Ontario, P18 8K1, TEL: (705) 476-2550 FAX: (705) 476-8882 email: merlex@merlex-eng.com



MEL-GEQ 98063.GPJ MEL-CGEQ.GDT 18/11/58

REFERENCE _89/06/93063
PROJECT _G.W.P 90-94-00, Hwy 17, Wiy 10.8 kimi to Hwy 11/17 Jet.

MERLEX ENGINEERING LTD.

|
'-l- . Consulting Geotachhical Enginaers
- \ at

1
1

DA,TUM Gaodalic

RECORD OF BOREHOLE No. 10

LOCATION Sla 124375 10.0 m Lt of Contreline, Ny $120199.871 E'ly 312852.908 ORIGINATED BY ELS
BOREHOLE TYPE _Standard Augers, Dynamic Cone Penetration Test COMPILED BY

1 OF 1

ENCLOSURE NQ.: 12

METRIC

—_—

JRB

CLIENT _Earth Tech (Canada) Inc. DATE (Started/Completed) _14/9/9¢ - 14/9/08 TIME CHECKED BY MAM
SOIL PROFILE SAMPLES | o w |RENAMIC CONE PENETRATION
ol = puasTic NATURAL yqup| | & | REMARKS
Ele o | g & 2 0 40 ep 80 100 [UMT conTeNT %Q GRM: oze
= Wi w W,
ELEV afldi w | 2 lak] & ISHEAR STRENGTH kPa ‘ g H
R DESCRIPTION =12 2 |28 & P Oy DISTRIBUTION
DEPTH R E ?_: 5 |E&] € |o unconFINeD  + FIELDVANE . Y %)
ElZ z |E0]| @ |e QUCKTRIAKAL X LABVANE | WATER CONTENT (%)
205.2] Ground Surface w 20 40 &0 BO. 100 20 40 60 kNim® JGR SA 81 CL
6.0]  PEAT T
205
' Fine Fibrous Pent /N o
11 As
Y
AR
204.10
107] SANDS 204
o 12 83 {8
Grey Fine to Medium Sands some 21 AS 5)
Silt trace Gravel
{Loose/Compact) a{po| 14 q 23 74 (@)
203.04
213 SILTY SAND 203)
Gray Silty Fine Sand trace Gravet
{Compact)
9 3 51 (46)
20212 a1
3.05 End of Sampling 202
201.05 .
432] " &nd of DCPT Harbmer Bouncing
Probably Boulder
YTy e L
COMMENTS 4.3 53, Numbers refer to WATER LEVEL RECORDS
M t Sensitivit Date (dd/mmiyyy Time Water Lave in
Cona Location at Sia 12+378 19.0 m Lt of Centreline, y Dapth (m) Covel {m)
Not Recordefl
0 %% STRAIN AT FALURE
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NOTE L

The boundaries between soll strata have been
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boundarles beiween boreholes are ossumed based
on borehole dato.
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