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REVISED PRELIMINARY
FOUNDATION INVESTIGATION AND DESIGN REPORT
LITTLE WHITE RIVER I1 BRIDGE REPLACEMENT
HIGHWAY 546, DISTRICT OF ALGOMA
G.W.P.512-00-00, W.P. 513-00-01, SITE: 38S-056

Geocres Number: 41J-73

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted at the
site of the proposed replacement bridge to carry Highway 546 over the Little White River in
Algoma, Ontario.

The purpose of the investigation was to explore the subsurface conditions at the site and, based on
the data obtained, to provide a borehole location plan, records of boreholes, stratigraphic profile
and cross-sections, laboratory test results and a written description of the subsurface conditions. A
model of the subsurface conditions was developed from the data obtained in the course of the
investigation.

A previous investigation was reported in 2004 by Golder Associates Ltd. related to the replacement
of the existing temporary modular bridge (TMB). The factual data from that investigation is
included in Appendix C and has been considered in the analysis and preparation of
recommendations contained in this report.

Thurber carried out the investigation as a sub-consultant to Marshall Macklin Monaghan, under the
Ministry of Transportation Ontario (MTO) Agreement Number 5005-E-0042,

2 SITE DESCRIPTION

At the site, the Little White River flows towards the southwest in a channel that parallels Highway
546. Little White River joins the Mississagai River near Wharncliffe, approximately 10 km north
of Highway 17. The river level was recorded as Elevation 297.2 in October 2006.

The river flows on a relatively gentle gradient at the site, with poorly developed meanders. The
channel is approximately 21 m wide and 3 m deep (in the middle of the channel). The river banks
are approximately 2 m high at the site, though higher, actively eroding banks were observed
approximately 200 m upstream from the existing crossing, as can be seen in the background of
Photo 4 in Appendix E, just below the “Little White River” sign.

/
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Geologically, the site lies within the Canadian Shield, which is characterized by Pre-Cambrian
bedrock. Locally, however, the Little White River flow across post-glacial deposits of sand and
gravel and the area is comparatively flat and well treed. There are no buildings or other
developments in the immediate vicinity of the site. The junction of Highway 546 with Highway
639 lies approximately 1.4 km north of the site.

Photographs of the site are included in Appendix E and show the existing bridge, the approaches
and the soil exposure north of the bridge site.

3  SITE INVESTIGATION AND FIELD TESTING

The site investigation and field-testing for this project was carried out during February 19 to March
17, 2007. Six boreholes numbered 07-LW1 to 07-LW6 were drilled at the north and south
abutments of possible single-span structures on three alternative alignments. The depths of the
boreholes ranged from 23.2 m to 32.3 m. 8 boreholes (07-LW7 to 07-LW14) were drilled along
the existing road for the proposed embankment and ranged in depth from 2.9 m to 3.7 m. The
Record of Borehole sheets for the boreholes are included in Appendix A. The approximate
locations of the 14 boreholes are shown on the attached Borehole Locations and Soil Strata
Drawing in Appendix F.

Prior to commencing the site investigation, clearance was obtained from utility companies having
plant in the area.

A combination of hollow-stem auger drilling and diamond coring techniques were used to advance
the boreholes. Samples were obtained at selected intervals using a split spoon sampler in
conjunction with Standard Penetration Testing (SPT) in the overburden soils.

Dynamic Cone Penetration Testing (DCPT) was undertaken in boreholes LW1, LW2, LWS &
LW6 from a depth of 1.5 m to refusal, and from 25.5 m to refusal in borehole LW3,

Groundwater conditions in the open boreholes were observed throughout the drilling operations.
At each abutment one or more standpipe piezometers consisting of 19 mm PVC pipe with a slotted
screen were installed and enclosed in filter sand to permit longer term groundwater level
monitoring. The locations and completion details of the piezometers are shown in Table 3.1.
Boreholes without piezometer installations were grouted with bentonite upon completion. The
borehole completion details are shown in Table 3.1.

A member of Thurber’s technical staff supervised drilling and sampling operations on a full time
basis. The supervisor logged the boreholes and processed the recovered soil and rock samples for
transport to Thurber’s laboratory for further examination and testing.

]
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Table 3.1 — Borehole Completion Details

Borehole Piezometer
L . Tip Depth/ Completion Details
ocation .
Elevation (m)

07-LW1 29.9 /270.0 Piezometer with 1.5 m slotted screen installed with sand filter to 27.8 m,
South Abutment ’ ) bentonite seal from 27.8 m to ground surface.

07-Lw2 22.8/275.8 Piezometer with 1.5 m slotted screen installed with sand filter to 21.0 m,
North Abutment ) ) bentonite seal from 21.0 m to ground surface.
Sou‘?h7 ibwminent No Installation | Bentonite grout to ground surface.
No 1’[0}17 j:bwlr:r‘nent No Installation | Bentonite grout to ground surface.

07-LW5 305 /2702 Piezometer with 1.5 m slotted screen installed with sand filter to 28.4 m,
South Abutment ) ' bentonite seal from 28.4 m to ground surface.

07-LW6 24.4 /9733 Piezometer with 1.5 m slotted screen installed with sand filter to 22.9 m,
North Abutment ) ) bentonite seal from 22.9 m to ground surface.

4 LABORATORY TESTING

The recovered soil samples were subjected to Visual Identification (VI) and to natural moisture
content determination. The results of this testing are shown on the Record of Borehole sheets in
Appendix A. Selected samples were also subjected to gradation analysis and the results of this
testing program are shown on the Record of Borehole sheets in Appendix A and on the figures
contained in Appendix B.

5 DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Record of Borehole sheets in Appendix A. Details of the encountered soil
stratigraphy along the three alternative alignments are presented in this appendix and on the
“Borehole Locations and Soil Strata” drawings in Appendix F. An overall description of the
stratigraphy is given in the following paragraphs. However, the factual data presented in the

Record of Borehole Sheets governs any interpretation of the site conditions.

In general, the site is underlain by granular fill overlying cohesionless deposits of sand and gravel
with cobbles and boulders.

5.1 Topsoil

Topsoil was encountered at two abutment borehole locations (LW3 & LW6) ranging from
75 mm to 200 mm in thickness. The topsoil ranged from peaty deposits near the river to
sandy topsoil above the riverbank. Topsoil was encountered in Boreholes LW 7 to LW11
inclusively, ranging in thickness from 50 to 100 mm.

THURBER
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5.2 Fill

Boreholes LW4 & LWS5, located on the north and south abutments respectively,
encountered granular fill consisting of reworked native sand and gravel with cobbles and
boulders. The thickness of the fill ranged from 2.4 to 3.0 m and the underside of the fill
layer was recorded at elevations between 298.3 m and 297.4 m.

‘N’ values ranging from 11 to greater than 100, derived from Standard Penetration Tests
conducted in the sand and gravel fill, indicate a compact to very dense relative density. In
some cases, the high SPT values may reflect the presence of cobbles or boulders.

Natural moisture content of samples from the granular fill ranged from approximately 4 to
16 %. A gradation of a sample of the fill is shown in Figure Bl in Appendix B.

Fill material was not encountered in the embankment boreholes.

5.3 Sand and Gravel

The soils encountered in the boreholes drilled for the investigation consisted predominantly
of layered sand and gravel deposits. These deposits extended to the depth of exploration,
ranging from 23.2 to 32.3 m at the river crossing and 2.9 m to 3.7 m for the embankment
boreholes. The soils were generally encountered in a compact state, becoming very dense
toward the bottom of the exploratory boreholes. Cobbles and boulders were inferred at
depth from SPT refusal. SPT ‘N’ values generally ranged between 17 and greater than 100
blows per 300mm penetration were recorded in this stratum, indicating compact to very
dense relative density.

Gravel was encountered more frequently at the south abutment than at the north abutment
where sand was the predominant soil type, with sand and gravel occurring at depths of
greater than 17 m below ground level. Gravel was not encountered in boreholes LW4 and
LWS5.

The structural boreholes, with the exception of LW3, terminated in 2 m to greater than 3 m
of dense or very dense sand.

The embankment boreholes encountered layers of sand and sand and gravel and
predominantly exhibited compact to very dense relative density.

Selected samples from this deposit were subjected to grain size distribution tests and the
results are presented in Figures B2 to B9 in Appendix B. Natural moisture content of this
material ranged from approximately 4 to 35%.

54 Silt

A layer of silt, 0.8 m to 3.7 m thick, was encountered at depths of 4 to 7 m on the north
bank (LW2, LW4 & 1L.W6) of the river and also a 0.7 m thick layer at a depth of 0.8 m in
LW 2. SPT ‘N’ values between 16 and 45 were recorded in the main stratum, indicating

THURBER
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compact to dense relative density. The upper stratum in LW 2 is loose, based on a SPT ‘N’
value of 8.

Loose sandy silt was encountered at embankment borehole LW11 from ground level to
2.2 m, coinciding with a high water table of 0.8 m below ground level. Compact silt was
also encountered in embankment borehole LW12 from 3 to 3.7 m.

The results of gradation testing undertaken on this deposit are presented in Figures B10 to

B12 in Appendix B. Natural moisture content of this material ranged from approximately
16 to 28 %.

5.5 Groundwater Conditions

Standpipe piezometers were installed in selected boreholes and water levels were measured
after completion of drilling and prior to demobilization from the site. The water level
readings are presented in Tables 5.2 and 5.3.

Based on short-term readings in piezometers installed at the site, the groundwater level
ranges from Elevation 295.0 close to the river to Elevation 302.4 in borehole LW13 further
from the river. The water table will fluctuate seasonally and will be strongly influenced by

the level of the river.

Table 5.2: Water Level Measurements at Bridge Abutments

BH 07- BH 07- BH 07- BH 07- BH 07- BH 07-
LwWi1 LwW2 LwW3 Lw4 LW5 LW6
Date Depth | Elev. | Depth | Elev. | Depth | Elev. | Depth | Elev. | Depth | Elev. | Depth | Elev.
(007) | (m (m) (m) (m) (m) (m)
March 8 - - - - 0.8 296.9
March 9 - - 3.7 | 296.8 - -
March 13 49 | 295.0 - -
March 15 - 3.7 | 2970 -
March 16 - 1.8 | 296.8 -
March 29 - 3.1 | 2972 - -
Table 5.3: Water Level Measurements along Embankment Alignment
BH 07-LW7, LWS, LW9, LW10, BH 07- BH 07- BH 07-
Lwi4 LWi1 LWI12 LW13
Date Depth Elev. Depth | Elev. | Depth | Elev. | Depth | Elev.
(2007) (m) (m) (m) (m)
March 10 - 2.1 299.9 2.9 302.4
Dry Upon Completion
March 17 0.8 | 299.8 - -
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Boreholes LW7, LWS8, LW9, LWI10, and LWI14 did not encounter groundwater at the time of
investigation. All groundwater observations at this site are short term and the levels are expected

to fluctuate seasonally and after severe weather events.

6 MISCELLANEOUS

Eastern Ontario Diamond Drilling Ltd. of Hawkesbury, Ontario supplied a track mounted CME 75
drill rig and conducted the drilling, sampling and in-situ testing operations.

The drilling and sampling operations in the field were supervised on a full time basis by

Mr. Stephane Loranger and Mr. George Azzopardi of Thurber, under the direction of Mr. Alastair
E. Gorman, P.Eng.

The coordinates for the boreholes and the ground surface elevations were provided by Marshall
Macklin Monaghan.

Mr. Tony Harte, M.Sc., FGS and Mr. Alastair E. Gorman, P.Eng prepared the Foundation
Investigation Report.

Dr. P.K. Chatterji, P.Eng., a Designated Principal Contact for MTO Foundations projects, reviewed
the report.

Thurber Engineering Ltd.

Alastair E. Gorman, P.Eng.,
Senior Foundations Engineer

Report Reviewed by:
P K. Chatterji, P.Eng.,
Review Principal, Designated MTO Contact
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REVISED PRELIMINARY
FOUNDATION INVESTIGATION AND DESIGN REPORT
LITTLE WHITE RIVER II BRIDGE REPLACEMENT
HIGHWAY 546, DISTRICT OF ALGOMA
G.W.P.512-00-00, W.P. 513-00-01, SITE: 38S-056

Geocres Number: 41J-73

PART 2: ENGINEERING DISCUSSION AND RECOMMENDATIONS

7 GENERAL

This report presents interpretation of the geotechnical data in the factual report and presents
preliminary geotechnical design recommendations to assist the design team to select and design a
suitable foundation system and approach embankments for the new structure.

It is understood that Highway 546 will cross the Little White River on a single-span temporary
modular bridge (TMB) that will lie on a new alignment approximately 8.5 m east of the existing.

It is anticipated that the grade of the highway as it crosses the new structure will be approximately
Elevation 300.0. The resulting approach embankments will be approximately 2 m above the
original ground level at the south and up to 3.5 m above original ground at the north.

The discussion and recommendations presented in this report are based on our understanding of the
project and on the factual data obtained in the course of this investigation.

8 STRUCTURE FOUNDATIONS

The stratigraphy identified in the preliminary investigation consisted primarily of a deep deposit of
sands and gravels, with some silt layers, extending to depths greater than the maximum depth of
exploration of 32 m. On and adjacent to the existing highway alignment, the native soil was
overlain by generally dense to very dense cohesionless fill, presumably placed during past road
construction activities.

The existing temporary modular bridge (TMB) is supported on timber cribs as shown in Photo 4 in
Appendix E. These crib foundations appear to be performing satisfactorily. The approach spans
from the ends of the TMB to the river bank are assumed to be supported on shallow footings or
sleepers that are not readily visible.

In the preparation of the preliminary geotechnical design recommendations, consideration has been
given to the following foundation types:

THURBER
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Spread footings bearing on native soil

Spread footings on engineered fill

Steel H-piles driven into the very dense soil

Drilled shafts founded in the very dense soil

A comparison of the foundation alternatives based on advantages and disadvantages of each is
included in Appendix D. While deep foundations are a viable alternative at this site, it is
recognized that spread footings may provide the more cost effective solution for support of a TMB.

8.1 Spread Footings on Native Soil

Spread footings founded on native soil are generally the most cost effective form of
foundation for the support of a TMB. However, in the vicinity of the north abutment
(Borehole 07-LW6), the upper 2 m of native soil is in a very loose state, with SPT values
of 1 blow for 0.3 m of penetration being recorded. The near surface soil near the south
abutment (Borehole 07-LWS5) consists of existing cohesionless fill, generally in a very
dense state.

In view of these conditions and the proximity of the river, spread footings on the existing
native ground are not recommended.

8.2 Spread Footings on Engineered Fill

Spread footings bearing on engineered fill are considered to be a viable form of
construction for a TMB and these footings may be perched in the approach fill.

However, based on the findings in the two boreholes drilled in the vicinity of the TMB
foundations, a number of issues must be addressed if spread footings are to be considered
for support of the TMB. These issues are discussed separately for each foundation.

8.2.1 South Foundation

Based on the findings in Borehole 07-LWS5, the top 2.4 m of soil (to Elevation 298.3)
consists of very dense sand and gravel fill. Below the fill and within the depth of interest
for spread footing design, the soil consists of compact sand. The groundwater level for
design is assumed to be equal to the design elevation of the river, i.e. Elevation 298.8.

Based on the preliminary GA and profile, it is assumed that a spread footing for the south
foundation can be founded approximately at Elevation 299. At that elevation, the footing
will be underlain by approximately 1 m of very dense fill followed by compact, saturated
sand. The design of the footing must also take account of the slope of the river channel in
front of the foundation.

THURBER
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It is recommended that the south foundation footing be designed on the basis of the
following geotechnical resistances:

Factored ULS 270 kPa
SLS 180 kPa

8.2.2 North Foundation

At the north foundation (BH 07-LW6), the upper 2 m of soil was very loose, with an SPT
value of 1 blow for 0.3 m of penetration, based on the borehole for the preliminary
investigation for deep foundations. Below that, compact conditions prevailed.

It is recommended that the spread footing to support the TMB not be placed directly on the
very loose soil but the final recommendations will depend on the results of boreholes to be
drilled for the detail investigation.

However, for preliminary design, it is recommended that:

1. The north foundation area be stripped to the groundwater level prevailing at the
time of construction, expected to be approximately Elevation 297

2. The lowest elevation at which a footing may be placed is Elevation 299

3. Free draining Granular B fill be placed in a thickness of 1 m before attempting
compaction

4. Continue placing compacted granular fill to an Elevation of 302
5. Allow the full height of fill to remain in place for at least 2 weeks

6. Excavate to founding elevation of 299 and construct the footing.

It is recommended that the footing be designed on the basis of the following geotechnical

resistances:
Factored ULS 270 kPa
SLS 180 kPa

8.2.3 Future Investigation and Recommendations

It is noted that at the time the preliminary investigation was carried out, the proposed
structure was a two-lane, single span, concrete bridge and previous investigations
concluded that deep foundations would be required. The preliminary investigation was
targeted at that concept rather than a TMB.

l [
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Further investigation is being carried out during the detail design phase and it is possible

that the geotechnical recommendations will be revised in light of the new findings.

8.3 Steel H-Piles

The soil stratigraphy encountered at this site is considered to be suitable for the support of
foundations on driven steel piles.

It is recommended that the H-piles be driven to sufficient depth to embed the pile tips in

the very dense sand and gravel soils encountered at the site.

8.3.1 Axial Resistance

For preliminary design, the following geotechnical resistances can be used for piles
founded in the very dense native soils:

Pile Section Geotechnical Resistance (kPa)
Factored ULS SLS (25 mm)
HP 310 X 110 1 600 1 400
HP 360 X 132 1 800 1 600

The structural resistance of the pile must be checked by the structural designer.

The highest recommended tip elevations for the H-piles are as follows:

Highest Pile Tip Elevation
West Alienment | Existing Alignment East Alignment
North Abutment 278 273 275
South Abutment 271 274 270

These are preliminary recommendations and may change during detail design based on the
final alignment, final bridge arrangement and the results of the site investigation and field
testing to be completed at that time.

8.3.2 Pile Installation
Pile installation should be in accordance with Special Provision No. 903S01.

The soils encountered consist of sand and gravel that is generally compact in the upper
20 m, becoming very dense at greater depths. The presence of cobbles and boulders has
been inferred at depth across the site.

84 Drilled Shafts

Initial consideration was given to the use of drilled shafts to support the structure.

However, the use of drilled shafts is not recommended for the following reasons:

THURBER
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1. Based on the available information from the investigation, the drilled shaft piles
would be founded in cohesionless soils below the water table. Drilling with mud
and/or the simultaneous advance of a steel liner would be required in order to
maintain stable sides.

2. It would not be possible to unwater the shaft, necessitating placement of concrete
by tremie methods, and preferably by pumping.

3. There is a high risk that the geotechnical resistance of the soil would be
compromised due to disturbance of the founding soil caused by drilling below the
groundwater level.

8.5 Downdrag

Downdrag on the piles is not an issue at this site.

8.6 Abutment Design Considerations

From a geotechnical perspective, the conditions at this site are considered to be suitable for

the design of conventional, semi-integral or integral abutments.

Design of the abutment must take account of the CHBDC requirements for scour
protection.

8.7 Recommended Foundation

For the purpose of supporting a TMB, and on the assumption that jacking and levelling are
acceptable, the recommended foundation for the abutments is a spread footing on
engineered fill or other form of ground improvement that will be determined in the course
of the detail investigation.

9 BRIDGE APPROACHES AND EMBANKMENTS

Based on the two foundation boreholes drilled on the alignment of the TMB and eight boreholes
drilled along potential realignments, the soils at the site are almost entirely non-cohesive sand and
gravel. In general, the soils are described as compact to very dense sand and gravel with cobbles
and boulders.

No long term settlement problems are anticipated for approach embankments built at this site.
Similarly, the 2 to 3 m high embankments likely to be constructed will be stable at side slopes of
2H:1V and no global stability problems are expected provided the new embankments are
adequately protected from erosion and scour. Recommendations in this regard should be obtained
from a river hydrologist.

THURBER
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10 CONSTRUCTION CONCERNS
Potential construction concerns include, but are not necessarily limited to:
1. Pile Installation

The presence of cobbles and boulders in a very dense matrix of sand and gravel may present
difficulties in installing the piles to the specified depth and to the specified tolerances for location
and verticality.

2. Excavation

Hydraulic equipment is expected to be capable of excavating to the depths required for abutments
on piles. If excavations advance below the existing groundwater level, groundwater control
measures may have to be implemented in order to maintain stables sides and base in the
excavation.

3. Unwatering

The pervious nature of the soils encountered at this site and the proximity to the river will make
unwatering of excavations difficult. Depending on the locations of the abutments, steps may have
to be taken to control the river and exclude it from the excavations. Typically, a combination of a
sheet pile cutoff and vacuum well-points may be required.

11 INVESTIGATION FOR DETAIL DESIGN

During the detail design phase of the project, additional site investigation and field testing will be
required. The following minimum program is recommended:

1. Boreholes for structure foundations and approaches.

Two sampled boreholes must be drilled at each foundation element of the new TMB structure and
three in each approach embankment.

At each foundation element, the borehole must be sampled to sufficient depth to provide data on
which to base recommendations for spread footings for the TMB. It is recommended that
boreholes be drilled to depths of 10 m. The approach boreholes must be sampled to depths equal to
the height of the embankment at the location of investigation or to refusal if refusal is encountered
at lesser depth.

2. Reporting.

A Foundation Investigation and Foundation Investigation and Design Report must be prepared in
accordance with the Ministry’s standards. The topics addressed in the design portion must include:

e  Structure foundation design (shallow or deep)

THURBER
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e Associated axial, lateral and sliding resistances

e Founding elevations for the potential foundation options

» Suitability for integral or semi-integral abutment design

e Requirements for pile driving shoes/rock points

¢ Assumptions for earth pressure diagrams and conceptual shoring alternatives, if required
e Stability analysis and recommendations for slope geometry

¢ Settlement (preloading/surcharging, soil improvement, wick drains, lightweight fill)
e Frost protection

e Drainage, run-off, erosion protection

o Unwatering

e Staged construction

e  Geosynthetic reinforcement and Retained Soil Systems (RSS)

e Seismic considerations

12 CLOSURE

Engineering analysis and preparation of the Foundation Design Report were carried out by Mr.
Alastair E. Gorman, P.Eng.

The report was reviewed by Dr. P.K. Chatterji, P.Eng., a .DeSiggaé fﬁncipal Contact for MTO
Foundations Projects. ;

Thurber Engineering Ltd.

Alastair E. Gorman, P.Eng.,
Senior Foundations Engineer

P. K. Chatterji, P.Eng.,
Review Principal




Little White River II Bridge Replacement
Highway 546, Algoma
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Record of Borehole Sheets

THURBER



SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE
Boulders Greater than 200mm
Cobbles 75 to 200mm

Gravel 4.75 to 75mm

Sand 0.075 to 4.75mm
Silt 0.002 to 0.075mm
Clay Less than 0.002mm

VISUAL IDENTIFICATION
same

same

5to 75mm

Not visible particles to Smm
Non-plastic particles, not visible to
the naked eye

Plastic particles, not visible to

the naked eye

2. COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm)
TERMINOLOGY PROPORTION
Trace or Occasional Less than 10%
Some 10 t0 20%
Adjective (¢.g. silty or sandy) 20 to 35%
And (c.g. sand and gravel) 35 to 50%
3. TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)
DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPT'N’
STRENGTH (kPa) VALUE
Very Soft 12 or less Lessthan 2
Soft 12t0 25 2t04
Fim 25t 50 4t08
Stiff 50 to 100 gto 15
Very Stiff 100 to 200 15to0 30
Hacd Greater than 200 Greater than 30
NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing -
2) Field Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value
5) Pocket Penctrometer
4. TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)
DESCRIPTIVE TERM SPT “N” VALUE
Very Loose Less than 4
Loase 4to0 10
Compact 10 t0 30
Dense 30 to 50
Very Dense Greater than 50
5. LEGEND FOR RECORDS OF BOREHOLES
SYMBOLS AND SS . Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thin Well Piston Sample
FOR PH Sampler Advanced by Hydraulic Pressure PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weight RC Rock Core SC Soil Core
Undisturbed Shear Strength
Sensitivity =
Remoulded Shear Strength
- Water Level
Coen Shear Strength Determination by Pocket Penetrometer
I SPT ‘N’ Value  Standard Penetration Test ‘N’ Value — refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 50 mm outside diameter split spoon sampler for 0.3 m depth into undlstucr)bcd ground.
) DCPT Dynamic Cone Penetration Test~ Continuous penetration of a 50 mm outside diameter, 60° conical

stecl point attached to “A” size rods driven by a 63.5 kg hammer free falling a height of 0.76 m. The resi;tancc to cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical paint into undisturbed ground.



UNIFIED SOILS CLASSIFICATION

GROUP
MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY of no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS SW Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY SP Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures.
SC Clayey sands, sand-clay mixtures.
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (WL <30%).
GRAINED W <50% ClI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < Wy, <50%).
OL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS CH Inorganic clays of high plasticity, fat clays.
W > 50% OH Organic clays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE

COAL




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

SYMBOLS

Fresh (FR) No visible signs of weathering.
Fresh Jointed (FJ) Weathering limited to the surface of major
discontinuities. //////% CLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity { r—————C
W) surfaces, but only slight weathering of rock material. r———-—- SILTSTONE
Moderately Weathered Weathering extends throughout the rock mass, but the
MW) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
HwW) rock is partly friable. COAL
Completely Weathered Rock is wholly decomposed and in a friable condition, Bedrock (general)
(CW) but the rock texture and structure are preserved.
DISCONTINUITY SPACING STRENGTH CLASSIFICATION o
Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
(MPa) (psi) ]
Very thickly bedded ~ Greater than 2m Extremely  Greater than ~ Greater than  Specimen can only
Strong 250 36,000 be clnppcd witha
Thickly bedded 0.6 to 2m geological hammer
Medium bedded 0.2 to 0.6m Very Strong  100-250 15,000 to Requires many '
36,000 blows of geological
Thinly bedded 60mm to 0.2m hammer to break
Very thinly bedded 20 to 60mm Strong 50-100 7,500 to Requires more than
15,000 one blow of
Laminated 6 to 20mm geological hammer
. to break
Thinly Laminated Less than 6mm Medium 25.0t050.0 3,500to Breaks under
Strong 7,500 single blow of
geological
TERMS hammer.
Total Core Recovery: Core recovered as a percentage | Weak 5.01t025.0 750 t0 3,500 Canbe pc.elcd }.)y a
(TCR) of total core run length. pocket knife with
difficulty
Solid Core Recovery: Percent Ratio of solid core of Very Weak 1.0t0 5.0 150 to 750 Can be pc‘eled bya
(SCR) full cylindrical shape pocket knife,
recovered. Expressed with crumbles under
respect to the total length of firm blows of
core rutl geological pick.
Rock Quality Total length of sound core Extremely 0.25t0 1.0 35t0 150 Indented_by
Designation: recovered in pieces 0.1m in Weak thumbnail
(RQD) length or larger as a percentage (Rock)
of total core run length.
Uniaxial Compressive  Axial stress required to break
Strength (UCS) the specimen
Fracture Index: Frequency of natural fractures
(FI) per 0.3m of core run.
[



17/08/07

ONTMT4S 2333.GPJ

_I}_/Iinistry gf . [
ransportation
Ontario . I
THURBER
RECORD OF BOREHOLE No 07-LW1 10F4 METRIC
G.W.P. _ 5321-04-00 LOCATION Little White River N 5167 794.62 E 394 842.35 ORIGINATED BY GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger / NW Casing COMPILED BY MFA
DATUM _Geodetic DATE 2007.03.10 - 2007.03.13 CHECKED BY AEG
DYNAMIC CONE PENETRATION
w MQISTURE +~ I
z O LT war} £ &
6 . m § 5 171 2[0 4|O 6|O 8’0 1([)0 CONTENT O
P B =] E =z wp w wy = E GRAIN SIZE
ELEV oim | ¥ 2 5] © |SHEARSTRENGTH kPa ey DISTRIBUTION
DESCRIPTION A E 2lz2| E
DEPTH <S5 _> 8 5 g O UNCONFINED + FIELD VANE ¥ (%)
E z 2| O| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
299.9 o w 20 40 60 80 100 20 40 60 kN/m3 [GR SA SI CL
00| SAND AND GRAVEL, trace silt, e
occasional rootlets DO
Very Dense 50 B IRl ° 31 52 17
Brown o (SI+CL)
(SP) %%
oo
oed o
°.%1 2 SS 74 2 o
b
298.4 oZ_)ﬁ
1.5 SAND, trace gravel
Dense 3 ss a7 °
Brown a8
(SP) 208
297.6
24/ SAND AND GRAVEL o
Compact to Dense sed 4| SS | 45 o 28 68 4
(Bsrg\;vn o:&: (SI+CL)
o:o: 297
24 5] 85| 18 o
o
o
o : o :( 296
o
2953 e
46 SAND, trace gravel
gompacl to Dense 6 | ss 15 ! d 0 o7 3
rown 295
Wet {SI+CL)
(SP)
294
7 SS 31 P 8 81 11
(S1+CL}
293\
8 SS 19 202 D
291
9 SS 17 P 0 9% 4
(S1+CL)
PN
Continued Next Page i 20
43 %3, Numbers refer to 15005

Sensitivity 1o (%) STRAIN AT FAILURE
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ONTMT4S 2333.GPJ

1I\{1inis,lry gf i .-l
ransportation

Ontario

THURBER

RECORD OF BOREHOLE No 07-LW1 20F4 METRIC

G.W.P. 5321-04-00 LOCATION Littte White River N 5167 794.62 E 394 842.35 ORIGINATED BY GA

HWY 129 BOREHOLE TYPE _ Hollow Stem Auger / NW Casing COMPILED BY MFA

DATUM _Geodetic DATE 2007.03.10 - 2007.03.13 CHECKED BY AEG

SOIL PROFILE SAMPLES D N FENETRATION o
PLASTIC LQuiD

20 40 80 80 100 war e T &
: . ! : ' w w GRAIN SIZE
SHEAR STRENGTH kPa S DISTRIBUTION
O UNCONFINED  + FIELD VANE ¥ %)
® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)

20 40 60 80 100 20 40 60 m3 JGR SA St CL

REMARKS

UNIT
WEIGHT

ELEV
DEPTH

DESCRIPTION

GROUND WATER
CONDITIONS

STRAT PLOT
NUMBER
TYPE
"N" VALUES
ELEVATION SCALE

Continued From Previous Page
SAND, trace gravet
Compact to Dense
Brown
Wet
(8P) g
SAND AND GRAVEL %2
Compact to Dense °d 10| ss | 21
Brown
Wet
(SP)

288.3
10.7

89 s 43 53 4
(SI+CL)

<o
]
/

eaaca

(v

o 288

0

oo
1700

50

. 287
9 \

12+ 8§ 30 288 ) 43 54 3
o (SI+CL)

285

284

&

o e o s o 0

283

OO IR

EOEREN)
9 °

°
Q00
°

o

e 0 o o o

282

o

e o o

N
-
w

sS 30 o 29 62 9
(SI+CL)

° 281

Continued Next Page
3 w3, Numbers refer to

20
* Sensitivily 1845 (%) STRAIN AT FAILURE



Ministry of |
Transportation . .
Ontario

17/05/07

ONTMT4S 2333.GPJ

THURBER
RECORD OF BOREHOLE No 07-LW1 30F4 METRIC
G.W.P.__ 5321-04-00 LOCATION Litlle White River N 5 167 794,62 E 394 842.35 ORIGINATED BY _GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger / NW Casing COMPILED BY MFA
DATUM _Geodelic DATE 2007.03.10 - 2007.03.13 CHECKED BY ___ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w | BINAMIC CONE PE . REMARKS
E o 3 & Pase e touo| &
= on|lzZE| 8 20 40 60 80 100 UMT O onent MT] S O &
9| x w|=2| ) ! L L i wp w wel 3 g GRAIN SIZE
ELEV oy w g S5| 2 [SHEARSTRENGTHkPa —_—— DISTRIBUTION
DEPTH DESCRIPTION AR SZ| £ [0 unconrmen  + FiELDVANE y (%)
El= Z{ZO| O |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)

Continued From Previous Page u 20 40 B0 B0 100 20 40 80 km3 [GR SA SI CL
SAND AND GRAVEL, occasional ol 1s| ss | a3 o 70 29 1
cobbles eV (SI+CL)
Compact to Dense tete
Brown ,:0:

Wet
(SP) el
0t 279
"D
ot
XK
°obn
e 278
R
a7d
°.0.
el
277
etz ss e 52 46 2
.0, (SI+CL)
&
NG
e 276
S
A
e 275
oo
B
o
274.0 ooe
259 SAND, some gravel 274
Dense to Very Dense 18| ss 40 °
Brown
Wel
(SP)
273
272
Hl 2n
191 85 | 112 = o 1385 2
8 (S1+CL)
220

Continued Next Page 20
+3 5 3. Numbers refer to 15855
' Sensitivity 0 (%) STRAIN AT FAILURE



17/05/07

ONTMT4S 2333.GPJ

- |
1Mlnxstry gf i . .
ransportation
Ontario THuRBER
RECORD OF BOREHOLE No 07-LW1 40F 4 METRIC
GW.P,__ 5321-04-00 LOCATION Little White River N 5 167 794.62 E 394 842.35 ORIGINATED BY GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger / NW Casing COMPILED BY MFA
DATUM Geodelic DATE 2007.03.10 - 2007.03.13 CHECKED BY AEG
DYNAMIC CONE PENETRATION
Fol § MOISTURE | B I &
= wl|lx3]| @ 20 40 60 80 100 LI CONTENT ERY
=g i wlzE| = b wp w w | 32 | cransize
ELEV DESCRIPTION Slml g | 2|25] 2 [SHEARSTRENGTHKPa —_—— DISTRIBUTION
DEPTH <l{z| ¢ >133| £ |© UNCONFINED  + FIELDVANE y %)
El= 2|&C| @ |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 6O BO 100 20 40 60 kNm3 |GR SA SI CL
SAND, some gravel
Very Dense
Brown
Wet
2694 (SP) 20| S8 101
308/ END OF BOREHOLE AT 30.78m. .
Piezometer installation consists of hhad
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
13/03/07 4.88 295.02
20
+3 % 3. Numbers refer to 1535

Sensitivity 10

(%) STRAIN AT FAILURE
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ONTMT4S 2333.GPJ

Ministry of R
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No 07-LW2 10F3 METRIC
G.W.P._ 5321-04-00 LOCATION Little White River N 5 167 821.99 E 394 861.84 ORIGINATED BY GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger / NW Casing COMPILED BY MFA
DATUM _Geodetic DATE 2007.03.16 - 2007.03.17 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | . W {RESISTANCE PLOT_>\ NATURAL o REMARKS
l.I_J %) g PLASTIC MOISTURE LiQuo - T
- w 28| @ 20 40 60 80 100 UMT oonent  WMTL S @ &
2% wlzg| z \ . . - : wp w we| 38 | GRANSIZE
ELEV & Y 3 85 IC:) SHEAR STRENGTH kPa [ DISTRIBUTION
DEPTH DESCRIPTION S50 F | B 23| = |o unconemep  + mELDVANE v )
El= 2| O| I |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
298.6 © w 20 40 60 80 100 20 40 60 kNm3 |GR sa SI oL
0.0 SAND, trace silt, trace to some
gravel, occasional cobbles 4 ss 50/ °
Very Dense
Brown - 450
297.8 (SP) 298
0.8 SILT, trace clay, trace sand,
os:caswnal cobbles 2 ss 8 °
Fim
Brown
297.1
15/ SAND AND GRAVEL o 2671\
Dense 4 3] ss | a2 A 4 \ o 61 38 1
Brown ole \
Wet o (SI+CL)
296.3 (GP)
23 SAND, trace to some gravel
Very Dense
Brown 4 ss S5 208 o
(SP) )
5 S8 50/ e}
.075
295
294.5
4.4 Sandy SILT, trace clay, trace gravel
Compact
Grey
(SM-NP) 294
6 S8 16 s} 5 27 63 §
292.9 293
56 SAND
Compact to Dense
Brown
(SP)
7 Ss 30 o
292 g
291
8 SS 27 o
290
9 8S 29 0 100 0
289 (Si+CL)

Continued Next Page >
% 3. Numbers refer to 155
"7 7 Sensitivity 1o (%) STRAIN AT FAILURE
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ONTMT4S 2333.GPJ

Ministry of I
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 07-LW2 20F3 METRIC
G.W.P.__ 5321-04-00 LOCATION Little White River N 5167 821.99 E 394 861.84 ORIGINATED BY _GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger / NW Casing COMPILED BY MFA
DATUM _Geodetic DATE 2007.03.16 - 2007.03.17 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, Y |RESISTANCE PLOT e v ool o | Remarks
n
= @ Eg 3 20 40 60 80 100 wr e T Eé &
o gl w =2z L L ! L ! wp w w | SH GRAIN SIZE
ELEV DESCRIPTION ull 2 [2g]| 2 [SHEARSTRENGTHKPa —_— DISTRIBUTION
DEPTH < |2 % >3 3 < | O UNCONFINED + FIELD VANE y %)
E—‘) z 2[Z°C] U | QUOCKTRIAXAL X LABVANE WATER CONTENT (%)
Continued From Previous Page |.u 20 4 8O0 8O0 100 20 4 60 kwm3 |GR sA sI CL
SAND
Compact to Dense o
Brown
(SP) \
288
0] ss | 84 o
Very Dense
287
L]
'///
1] ss | 26 o 1 9% 3
286 (SI+CL)
285
12 88 | 27 o 0 93 7
(SI+CL)
284
13| ss | 23 o 0100 0
283 (SI+CL)
occasional gravel seam 15.85 to
16.46m.
282
14| 88 | 22 o
281
280.7
17.8 SAND AND GRAVEL, occasional to.
cobbles DY
Very Dense :ozo
Grey %
(SP)
e.] 15| SS | 82 280 o
ol
79 \
°0n 2 \\

Continued Next Page
3 3. Numbers refer to

20
* Sensitivity 15%5 (%) STRAIN AT FAILURE
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Ministry of |
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 07-LW2 30F3 METRIC
G.W.P.__ 5321-04-00 LOCATION Little White River N 5 167 821.99 E 394 861.84 ORIGINATED BY _GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger / NW Casing COMPILED BY MFA
DATUM _Geodelic DATE 2007.03.16 - 2007.03.17 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁ g RESISTANCE PLOT oasnc | NATURAL o - REMARKS
2] MOISTURE = I
5 nls3| @ 20 40 60 80 100 |7 comwr M| 5O &
olg wizgl z T wp w we| 52 | cramsize
_ELEV_ DESCRIPTION & o E 2 2s 'C:> SHEAR STRENGTH kPa \ DISTRIBUTION
DEPTH 12| 7 >[328| < |© UNCONFINED ~ + FIELDVANE y %)
B 0
E z z|EC| L |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 BO 100 20 40 80 kv/m3 [GR SA SI CL
SAND AND GRAVEL, oceasional el | ss | 102 o
cobbles °:°:ﬁ
Very Dense Tele
Grey oo
(SP) e 278 \\
oo \
2772 oj?j Ll
213 SAND, some grave! )
Very Dense 170 ss | 103 ]| H| 27 1778 5
Grey 1
(SP) H (SIHCLY
0] o7e
L]
1

232 END OF BOREHOLE AT 23.16m.
BOREHOLE OPEN TO 22.86m IN
CASING.

Piezometer installation consists of
18mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
16/03/07 1.83 296.77

+3 % 3. Numbers refer to 15$5
""" Sensitivity Yo (%) STRAIN AT FAILURE
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Ministry of |
Transportation . l

Ontario THURSER
RECORD OF BOREHOLE No 07-LW3 10F3 METRIC
G.W.P._ 5321-04-00 LOCATION Little White River N 5 167 786.98 E 394 843.37 ORIGINATED BY _sLL
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger / NW Casing COMPILED BY JHL
DATUM _Geodetic DATE 2007.02.20 - 2007.02.20 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁ uéJ RESISTANCE PLOT s MATURL - REMARKS
W MOISTURE - T
- nl|=2| 9 20 40 60 80 100 UMT covent  WMT| 5 O &
Sl wlzgl 2 e Ty wp w w| 58 | cramsize
ELEV E|l8| ¥ | 2|25]| & [SHEARSTRENGTHKPa rP_ v 0™ DISTRIBUTION
BEPTH DESCRIPTION <]z S 23| S |o UNCONFINED  + FIELDVANE v %)
g z Z1Z O} L |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
300.3 © w 20 40 60 80 100 20 40 80 kN/m3 GR SA SI CL
84— TOPSOIL: (75 mm) 0
SAND AND GRAVEL, occasional :o : o
cobbles 0% 4 300
Very Dense SN
B o
rown .0
el ss | so
299.2 125
1.1 SAND, trace gravel
Compact : 299
Brown
Moist
21 88| 2 o P
298
3| ss| 15 o 1 %4 5
(S+CL)
A 4
4 SS 7 297 o
296
5188 | 17
294.8 295
55| SAND AND GRAVEL, occasional o
cobbles DC
Compact
Grey 0‘
Wel
we.
e | oss | 17 294
Sode
e
a:a:[
oDe 293
o
2%6°d
e 7 8s 20 I}
*o0e
. 292
e
00
gl 8| ss | 17 L 5
%
Continued Next Page 20
+3 % 3. Numbers refer to 15405
' " Sensitivity 1o {%) STRAIN AT FAILURE
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Ministry of -
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No 07-LW3 20F3 METRIC
G.W.P.  5321-04-00 LOCATION Litlle White River N 5 167 786.98 E 384 843.37 ORIGINATED BY SLL
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger / NW Casing COMPILED BY JHL
DATUM _Geodetic DATE 2007.02.20 - 2007.02.20 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, y [RESISTARGERLOT =2 e | remars
'-I_J ] é PLASTIC o TURE LIQuID - T
= o 22| @ 20 40 60 80 100 LMT O onmen  MMT| S O &
2% LIZE| 2 : . : : ' wp w we| 58 | crainsize
ELEV Eim H; 3les O |SHEAR STRENGTH kPa A DISTRIBUTION
DEPTH DESCRIPTION S12  F | S|38| £ |o UNconeNED  + FIELDVANE ¥ %)
E z Z|EC| @ |® QUCKTRIAXAL x LABVANE | WATERCONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 680 km3 IGR SA SI CL
SAND AND GRAVEL, occasional e
cobbles ored
2808  Compact RS 290
10.5 SAND, trace to some silt, trace gravel
Compact
Grey
Wet 9| 88 17 2 94 4
(SI+CL)
289
288
10} 8$ | 23 P
287
some gravel, trace silt
ik Ss 21 [¢]
286
285
12| 8§ 21
occasional cobbles
284
13} S§ 12 9
283
282
14 S8 20
281
Continued Next Page 20
+3, %3, Numbers refer to 1545

Sensitivity 10 (%) STRAIN AT FAILURE




17/05/07

ONTMT4S 2333.GPJ

Ministry of R
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 07-LW3 30F3 METRIC
G.W.P.  5321-04-00 LOCATION Little White River N 5 167 786.98 E 304 843.37 ORIGINATED BY _SLL
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger / NW Casing COMPILED BY JHL
DATUM _Geodetic DATE 2007.02.20 - 2007.02.20 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROHLE SAMPLES e 5 RESISTANCE PLOT NATURAL REMAR)
E 0 b4 PASTIC e LiQuUID - ':E ARKS
= n |22l 8 20 40 60 80 100 LT conent  MMTE S O &
S & w = B > ! L 1 1 1 wp w w | 3 g GRAIN SIZE
ELEV DESCRIFTION Ela ’5&“ 3|23 g SHEAR STRENGTH kPa e e DISTRIBUTION
DEPTH < % - > 8 % § O UNCONFINED + FIELD VANE Y (%)
(F,—j z z|EC| @ |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
tinued From Previ u 20 40 60 80 100 20 40 60 kwm3 [GR sA sI oL
Continued From Previgus Page
SAND, trace to some silt, trace gravel 151 S8 20 s} i 97 2
Compact SHey
Grey 280
Wet
occasion gravel seams 279
loss of waler in between 22.86m and
2591 m
278
16 | 88 15 e
277
276
275.0
25.3 AUGER REFUSAL AT 25.3m.
DCPT REFUSAL AT 27.41m.
BOREHOLE BACKFILLED WITH
BENTONITE GROUT.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
29/03/07 3.05 297.25
3 3. Numbers refer to Y
X 15‘1‘%5 (%) STRAIN AT FAILURE

Sensitivity




17/05/07

ONTMT4S 2333.GPJ

Ministry of
Transportation

Ontario THURRER
RECORD OF BOREHOLE No 07-LW4 10F4 METRIC
G.W.P. _ 5321-04-00 LOCATION Little White River N 5 167 821.16 E 394 872.30 ORIGINATED BY GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2007.03.08 - 2007.03.09 CHECKED BY AEG
DYNAMIC CONE PENETRATION
E %] g PLASTIC MOISUTULRE'L uauin - T
= ni<g| 8 20 40 60 80 100 UMT oovent UMT S 6 &
9 & w E=8 L L L L L wp w wel 2 g GRAIN SIZE
ELEY. DESCRIPTIO Sla| €| 2|2g] 2 |SHEARSTRENGTHKPa B DISTRIBUTION
BEPTH RIPTION S5 F | S 23| < |0 UNCONFINED  + FIELDVANE y )
El= Z|xO| iy |® QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
300.5 @ i 20 40 &0 80 100 20 40 60 km3 |GR SA SI CL
0.0 SAND AND GRAVEL, occasional
cobbles
Compact to Very Dense ! S8 &4 °
Brown 300
(FILLYSP)
2 BN 78 o 67 28 5
(SI+CL)
299
3| S$S | 100/ o
075
41 88| 11 298 o
297.4
3.0 SAND, trace gravel, trace clay
Loose to Very Dense 5 ss 5 o
Grey to Brown
(SP) 4 297
296
6188 | 12 ° 197 2
(SI+CL)
295
7 Ss 50/ o
150 204
2935
7.0 SILT, some clay, trace gravel, trace
sand
Hard
(ML) 293
8 | SS | 41 o 3 9 69 19
292
9 Ss 45 o
291
Continued Next Page 20
+3 %3, Numbers refer to 155

Sensitivity 10 (%) STRAIN AT FAILURE



17/05/07

ONTMT4S 2333.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No 07-LW4 20F4 METRIC
G.W.P.  5321-04-00 LOCATION Little White River N 5167 821.16 E 334 872.30 ORIGINATED BY GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2007.03.08 - 2007.03.09 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x ; RESISTANCE PLOT ene | AU Lo e REMARKS
2} MOISTURE T
= o E Z| 20 40 60 80 100 wr e il BF &
Sle g1s2| 2 ! N : : wp w we | 54 | cransize
ELEV DESCRIPTION &lal g F12s| 2 SHEAR STRENGTH kPa R DISTRIBUTION
DEPTH Elz| £ | 33| < |o UNCONFINED  + FIELDVANE y %)
£l= 21ZC| 0 |® QUOKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 &0 kn/m3 [GR sA s CL
SILT, trace clay, trace gravel
Hard
(ML)
289.8 290
10.7 SAND, trace silt, compact to dense
Grey
©SP) 10 8S 37
289
1" S8 35 288
287
12| 88 15 o
2886
13| S8 35 285 27 70 3
(S1+CL}
284
14| 88 30
283
15| 88 | 17 282 098 2
{S1+CL),
281
Continued Next Page 20
+ 3 3. Numbers refer to 1585
' . 10 (%) STRAIN AT FAILURE

Sensilivity



ONTMT4S 2333.GPJ 17/05/07

Ministry of
Transportation

Sensitivity

1545
10

(%) STRAIN AT FAILURE

Ontario THURBER
RECORD OF BOREHOLE No 07-LW4 30F4 METRIC
G.W.P._ 5321-04-00 LOCATION Little White River N 5 167 821.16 E 394 872.30 ORIGINATED BY GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2007.03.08 - 2007.03.08 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o g RESISTANCE PLOT & ene | NTURAL ot - REMARKS
ga O S MOISTURE o] E T A
5 nlgd]| & 20 40 60 80 100 ™™ CONTENT 0
Sl wl|se2 2 : . : L L wp w w | 94 | GRANSIZE
g 3les O |SHEAR STRENGTH kPa
ELEV DESCRIPTION = 21z8 E L S DISTRIBUTION
DEPTH <|2 e > |3 8] < |O UNCONFINED  + FIELD VANE y %)
El= Z|EC| © |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page - 20 40 60 8O 100 20 40 60 kvm3 1GR SA S CL
SAND, trace sill, compact to dense 16| SS 15 o
Grey
(SP}
280
279
278
becoming gravelly
17 | SS 29 o
277
276
275
18] SS 17 a
274
273
18| SS | 101/
275
272
2712 20| SS | 12
293|  END OF BOREHOLE AT 29.26m. oY
BOREHOLE BACKFILLED WITH
BENTONITE GROUT.
Continued Next Page 20
43 3. Numbers refer to




17/05/07

ONTMT4S 2333.GPJ

Sensitivity

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

Ministry of R
Transportation . l
Ontario THURRER
RECORD OF BOREHOLE No 07-LW4 40F 4 METRIC
G.W.P.  5321-04-00 LOCATION Little White River N 5 167 821.16 E 394 872.30 ORIGINATED BY GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2007.03.08 - 2007.03.09 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SO]L PROFILE SAMPLES E.:E Lé RESISTANCE PLOT - NATURAL Louo - REMARKS
2 MOISTURE ~ I
- nlx2| 8 20 40 60 80 100 LT conrent MTL 5 6 &
=R i wlzg| z ‘ spapp— ‘ ’ we w wi| 58 | cransize
ELEV Lim E 2 S5 g SHEAR STRENGTH kPa LD DISTRIBUTION
DEPTH DESCRIPTION <12 & 5|33| £ |0 UNcOoNFNED  + FIELDVANE y )
El= Z|€O| I |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kiN/m3 |GR SA SI CL
WATER LEVEL READINGS:
DATE DEPTH{m) ELEV.(m)
09/03/07 3.66 296.84
+3 3. Numbers refer to




17/05/07

ONTMT4S 2333.GPJ

Ministry of
Transportation

Ontario THURRER
RECORD OF BOREHOLE No 07-LW5 10F4 METRIC
G.W.P._ 5321-04-00 LOCATION Little White River N 5 167 778.62 E 384 853.61 ORIGINATEDBY GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger / NW Casing COMPILED BY MFA
DATUM _Geodetic DATE 2007.03.14 - 2007.03.15 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E % |RESISTANCE PLOT masne MR o0 ~ | REMARKS
[%2]) MQISTURE - I
= nl=Z] 9 20 40 60 80 100 YT comew  MT| 5O &
o] A w 221 2 L h i ) L wp w w | 58 GRAIN SIZE
ELEV DESCRIPTION Ela 2 (85| 2 [SHEARSTRENGTHKPa A S DISTRIBUTION
DEPTH <2 E >3 3 < | O UNCONFINED + FIELD VANE y )
= 0
Elz Z2|€C| L |e QUCKTRAXAL x LABVANE | WATER CONTENT (%)
300.7 m 20 40 60 8 100 20 40 80 WN/m3 |GR SA SI CL
0.0 SAND AND GRAVEL, trace silt,
occasional cobbles 1 ss | 108 o
Very Dense
Brown
(FILLY(SP)
300
2 SS 90 o
299.2
1.5 SAND, trace silt, occasional gravel \
Very Dense 299
Brown 3( 85| 78 AN o
(FILLYSP) \
298.3
2.4 SAND, trace gravel, trace to some silt 41 ss | 2 o 0 98 2
Compact
Brown 298 / (S+CL)
SP)
5188 | 11 o
A 4
297
296
61 8s | 15 q
295
71 88| 33 q 0 9% 4
\ (SH+CL)
294 7
Occasional dense or very dense 293
seams 8 | ss | 51 o
292 /
cobbles at 8.99 to 9.14m. <
9 s8s | 17 \ o 5 @2 3
N (SHCL)
291
Continued Next Page
+ 3' x 3. Numbers refer to

Sensitivity

20
1585 5) STRAIN AT FAILURE



17/05/07

ONTMT4S 2333.GPJ

Ministry of
Transportation

Ontario

THURBER

G.W.P.__ 5321-04-00

HWY 129

RECORD OF BOREHOLE No 07-LW5

LOCATION

Litite White River N5 167 778.62 E 394 853.61

20F4 METRIC

ORIGINATEDBY 6A

BOREHOLE TYPE _ Hollow Stem Auger / NW Casing

COMPILEDBY __ MFA

DATUM _Geodetic DATE 2007.03.14 - 2007.03.15 CHECKED BY AEG
DYNAMIC CONE PENETRATION
Eol| & e v I "
5 ol28| @ 20 40 60 80 100 CONTENT 8
9|« w |2 z L L L ! . wp w wp :g GRAIN SIZE
ELEV Zlg| g 2|25 2 [SHEARSTRENGTHKPa A DISTRIBUTION
DEPTH DESCRIPTION <|3 £ g 22| £ |o unconrmnep  + FELDVANE . y %)
=12 Z|EC| @ |® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kN/m3 GR SA SI CL
SAND, some silt, trace gravel
Compact
Brown N
(SP)
290
101 88§ 38 o
289
11] 88 | 21 o
becoming Grey
288,
287
12 8S | 26 o 7 75 18
{S1+CL}
286
13} 88 16 g
285
284
14| 88 17 o
283
15| 88 20 o
282
281
Continued Next Page
+3,><3: Numbers refer to

Sensitivily

20
‘5“?0’5 (%) STRAIN AT FAILURE



ONTMT4S 2333.GPJ 17/05/07

Ministry of -
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No 07-LW5 30F4 METRIC
G.W.P___ 5321-04-00 LOCATION Little White River N5 167 778.62 E 394 853.61 ORIGINATED BY _GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger / NW Casing COMPILED BY MFA
DATUM _Geodetic DATE 2007.03.14 - 2007.03.15 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « ; RESISTANCE PLOT& NATURAL o . REMARKS
E %) 3 PLASTIC MOISTURE Liauid - T
= nl<g] 8 20 40 60 80 100 LT CONTENT Tl S © &
Sig L|z2] z : : . i 1 wp w w | ST | cransizE
ELEV DESCRIPTION Ele o 2 2 & g SHEAR STRENGTH kPa i DISTRIBUTION
DEPTH 215 F | E 28| < |O UNCONFINED  + FIELD VANE y %)
El= Z|ZO| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 e 8 100 20 40 80 knim3 |GR SA sI CL
SAND, some silt, trace gravel 16 8S 20 o 7 91 2
Compact to Very Dense (si+CL)
Brown
(SP)
280
279
278
Silty SAND
17| 88 18 o 1 61 38
(SI+CL)
277
276
275
18| SS 29 o
274
273
Becoming very dense below elevation : v 272
272 o
19| SS 51 H qd
E 271

Continued Next Page

(%}

w 3. Numbers refer to

20
* Sensitivity 15 (%) STRAIN AT FAILURE



17/05/07

ONTMT4S 2333.GPJ

Ministry of -
Transportation . l

onlano THURBER
RECORD OF BOREHOLE No 07-LW5 40F4 METRIC
G.W.P.__ 5321-04-00 LOCATION Little White River N 5 167 778,62 E 394 853.61 ORIGINATEDBY _GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger / NW Casing COMPILED BY MFA
DATUM _Geodetic DATE 2007.03.14 - 2007.03.15 CHECKEDBY ___ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ - 2 RESISTANCE PLOT& asme  NATURAL LeUD 5_: REMARKS
- 22! 9 20 4 60 80 100 war e Tl 5 F &
9| glzel 2 S 1 we w w | 3 T | GRAINSIZE
ELEV g g 3125 O |SHEAR STRENGTH kPa R DISTRIBUTION
DEPTH DESCRIPTION S|2] £ 3[33] < |0 UNCONFNED  + FIELDVANE ] y %)
El= z|g O T |e QucKTRAXAL x Lagvane | WATER CONTENT (%)
Continued From Previous Page - 20 40 &0 B8O 100 20 4 €0 knm3 |GR SA sI CL
SAND, trace silt, trace grave! .
Very Dense E
20| ss | 104 5 91 4
270 (SHCL)
269
268.4

323 END OF BOREHOLE AT 32.31m,
BOREHOLE OPEN TO 32.00m IN
CASING

Piezometer installation consists of
18mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
15/03/07 3.66 297.04

3 3. Numbers refer lo 2
P Sensitvity 15%5 (%) STRAIN AT FAILURE




17/05/07

ONTMT4S 2333.GPJ

Ministry of n
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 07-LW6 10F3 METRIC
G.W.P._ 5321-04-00 LOCATION Little White River N 5 167 811.91 E 394 880.99 ORIGINATED BY SLL/GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger / NW Casing COMPILED BY MFA
DATUM _Geodetic DATE 2007.03.07 - 2007.03.07 CHECKED BY AEG
SOIL PROFILE SAMPLES | w | RYNAMIC CONE FENETRATION i
H oo < PASTIC | O vauo | *:—: REMARKS
= o |<2]| 8 20 40 60 80 100 WT oner MMTL S O &
218 L | 4 =2 z \ —— : ' we w wo| SE | GRANSIZE
ELEV DESCRIPTION & @ 2 =h=] 8 SHEAR STRENGTH kPa DISTRIBUTION
DEPTH < |2 E >|338| < |©O UNCONFINED ~ + FIELDVANE ¥ %)
E z Z|ZOC| L |® QUCKTRIAXAL x LABVANE | WATERCONTENT (%)
207.7 w 20 40 60 80 100 20 40 €0 kN/m3 |GR SA SI CL
00]  ORGANIGS, with roots and rootlets —
0.2 SAND, trace gravel, with wood
fragments
Loose to Dense
5&2{”" Yo7
1 Ss 1
96 I
2 SS 1 2
3 SS 15 o)
295 \
\
4] ss| 3 \\ °
294
283 ,/
5 S8 26 1 97 2
(SI+CL)
292 \\
trace gravel
Very Dense o
Brown/Grey & S8 &
291.0
]
6.7 SILT, some clay 291
Hard
Grey
Moist
290.2
75 SAND, trace silt, trace to some gravel
Loose to Compact 290
svr;y 7 Ss 10 s}
(SP)
289
8 SS 23 g
288
becoming brown
Continued Next Page 20
+3 %3, Numbers refer to

Sensitivily

155
10

(%) STRAIN AT FAILURE



17/05/07

ONTMT4S 2333.GPJ

_\}_/Iinislry gf i .-l
ransportation

Ontario THURBER
RECORD OF BOREHOLE No 07-LW6 20F 3 METRIC
G.W.P. _ 5321-04-00 LOCATION Liltle White River N 5167 811.91 E 394 880.99 ORIGINATED BY _SLUGA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger / NW Casing COMPILED BY MFA
DATUM _Geodetic DATE 2007.03.07 - 2007.03.07 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT = NATURAL = REMARKS
B o by PsTc e tauof
- nl=3| 3 20 40 60 80 100 WMT O ot M| 5 O &
2|5 gl=gl z e ——— wp w w| SE | cransize
ELEV SCRIPTION Ela| g 3[25| & |SHEARSTRENGTHKPa P " DISTRIBUTION
DEPTH DESCRIPTIO 21z = S153%| £ |o unconrmeD  + FEWDVANE Y )
EE, z Z|EZC| U |® QUCKTRIAXAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 kNim 3 JGR SA SI CL
SAND, trace silt, some gravel
Loose to Compact
Brown
Wet
287
9| ss o 20 8 0
(SIHCL)
286
10| SS e}
285
284
1] s o
283
12] ss o 0 92 8
282 (SI+CL)
281
13| SS o
280
2794
183|  SAND AND GRAVEL o0
Compact ' 14 | ss °
Crey 279
(SP) %
o
o
2ol
2779 e 278
19.8 SAND, occasional gravel :

Continued Next Page "
% 3. Numbers refer to 155
" Sensitivity 1~ (%) STRAIN AT FAILURE



17/05/07

ONTMT4S 2333.GPJ

Ministry of -
Transportation . l
Ontario THURRER
RECORD OF BOREHOLE No 07-LW6 30F3 METRIC
G.W.P.  5321-04-00 LOCATION Little White River N 5167 811.91 E 394 880.99 ORIGINATED BY _SLUGA
HWY 129 BOREHOLE TYPE _ Hoflow Stem Auger / NW Casing COMPILED BY MFA
DATUM Geodetic DATE 2007.03.07 - 2007.03.07 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « ; RESISTANCE PLOT ere | NATURAL oo — REMARKS
w MOISTURE = I
- o E z| 3 20 40 60 80 100 LMT O o MMTL 5 8 &
Sl wi =21 = : h i L 1 wp w wi ::g GRAIN SIZE
ELEV Slei g 2198 & [SHEARSTRENGTHKPa L, DISTRIBUTION
DEPTH DESCRIPTION £z c g SZ| S [0 UNCONFINED  + FIELDVANE ¥ %)
Elz Z2|ZC| § |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page o 20 40 60 80 100 0 40 &0 kim3 |GR SA SI CL
Dense to Very Dense 151 SS 45 e}
Grey
(SP)
277
gravel layer at 21.3m
276
275
some gravel, frequent cobbles, 1
occasional boulders 161 ss | 1000 E
150 Z
H 274
2731
246 END OF BOREHOLE AT 24.6m. g
BOREHOLE OPEN TO 24.4m.
Piezometer installation consists of
18mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
08/03/07 0.76 296.94
20
3 3. Numbers refer to
TUxT 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 2333.GPJ 23/04/07

Ministry of . l
Transportation
Onlario THURBER
RECORD OF BOREHOLE No 07-LW7 10F 1 METRIC
G.W.P. _ 5321-04-00 LOCATION Little White River N 5 167 596.63 E 394 857.60 ORIGINATEDBY SLL
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY __JHL
DATUM _Geodetic DATE 2007.02.19 - 2007.02.19 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT peme | NATURAL Loun — REMARKS
%) < MOISTURE - T
= @ E Z| 3 20 40 60 80 100 UMT - conTENT wrl s o &
= 4l1Z2E| z e wp w we| 54 | cransizE
ELEV Tl g 2|Sa| 2 [SHEARSTRENGTHkPa A — DISTRIBUTION
BEPTH DESCRIPTION S|2 £ | $|2Z| § [o UNCONFINED  + FIELDVANE y )
2 21e8} = WATER CONTENT (%) °
El= Z{ZC}] I |e QUICKTRIAXIAL X LABVANE
3018 © o 20 40 60 80 100 20 40 60 wim3 |GrR sA s CL
88 TOPSOIL: (50 mm) K
SAND, trace gravel, occasional
cobbles
Very Dense ! AS °
Brown
Moist
1| 8S | sor 301 T
A5
2| ss | 23 300 ° 5 2 3
(S+CL)
3—-55——50f o
2 RS TOU o
299
298.7 )
3.1 END OF BOREHOLE AT 3.08 m. 025
BOREHOLE OPEN TO 0.84 m AND ’
DRY TO BOTTOM UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE GROUT TO SURFACE.
43 % 3. Numbers refer ta

Sensilivity

20
15(1-‘%5 (%) STRAIN AT FAILURE



ONTMT4S 2333.GPJ 23/04/07

Ministry of f
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No 07-LW8 10F1 METRIC
G.W.P._ 5321-04-00 LOCATION Little While River N 5 167 645.13 E 334 850.56 ORIGINATED BY _SLL
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY __JHb i
DATUM _Geodelic DATE 2007.02.20 - 2007.02.20 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W IRESISTANCE PLOT = NATURAL - REMARKS
o 3 FLASTIC  yoisTURE ng - I &
= wl<3]| @ 20 40 60 B0 100 LM CONTENT 5 0
Sle wisgl 2 ' ' ' ' 1 wp w wp| 53 | GRAINSIZE
ELEV DESCRIPTION R H&J <3( 25| 8 SHEAR STRENGTH kPa L DISTRIBUTION
DEPTH <|S| £ | 3|38 < |O UNCONFINED  + FIELDVANE . v %)
Ei= 2[2O| © |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
013 @ o] 20 40 80 80 100 20 40 60 wim3 {GR sA st L
=
88 \T0PSOIL: (50 mm) N
SAND AND GRAVEL, occasional K )
cobbles ool 301
Compact ope
Brown 0%
Moist 0N o
Cobble :':. 1 SS 50/
100
ol
300
:o:»,
,:o:g
2| ss | 25 °
b
299.1 .
22/ SAND, some silt S 208
Dense
Brown 13| ss 40 (<] 0 97 3
Moist (SI+CL)
4 88 30 298 tel
297.6

37 END OF BOREHOLE AT 3.66 m.
BOREHOLE OPEN TO 1.83 m AND
DRY TO BOTTOM UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE GROUT TO SURFACE.

3 3, Numbers refer to Y
T Sensitivity 189S (%) STRAIN AT FAILURE



ONTMT4S 2333.GPJ 23/04/07

Ministry of I
Transporiation . l

Ontario THURBER
RECORD OF BOREHOLE No 07-LwW9 1OF 1 METRIC
G.W.P.  5321-04-00 LOCATION Little White River N 5 167 696.02 E 394 848.00 ORIGINATED BY _SLL
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger COMPILEDBY _ JHL
DATUM _Geodelic DATE 2007.02.20 - 2007.02.20 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x w RESISTANCE PLOT NATURAL REMARKS
i 2 { PLASTIC Laup *:E
= ol|l<Z2| 3 20 40 60 80 100 wr e wTl £ &
9 « o | = 8 b | L ¢ 1 I wp w " =] g GRAIN SIZE
_ELEV. DESCRIPTION Els & 223 © |SHEAR STRENGTH kPa ; OISTRIBUTION
DEPTH P <|Z| £ >13 Z < | © UNCONFINED + FIELD VANE y %)
El= Z|xO| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
301.0 © ] 20 40 60 80 100 20 40 60 wm3 {er sa s L
BB \T0PSOIL: (50 mm) o 301
SAND AND GRAVEL, occasional e
cobbles N AS o
Loose to Dense :.Z),
Brown 0%e°
Moist e
conb %9 ] ss | su 300 s
ome Ry 100
o
o:.:4
cr.f21! ss| 8 o
oD
299
:o:.
otetd
:o'o. 3 SS 19 o 22 76 2
e (SCL)
!
ot 298
044 | ss| 36 o
297.3 o,
37 END OF BOREHOLE AT 3.66 m.
BOREHOLE OPEN TO 1.60 m AND
DRY TO BOTTOM UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE GROUT TO SURFACE.
20
43 X 3. Numbers refer to 1535

Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 2333.GPJ 23/04/07

¥|inistry ?‘f .-l
ransporiation
Ontario THURBER
RECORD OF BOREHOLE No 07-LW10 10F 1 METRIC
G.W.P._ 5321-04-00 LOCATION Little White River N 5167 744.62 E 394 829.68 ORIGINATED BY _sLL
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY __ JHL
DATUM _Geodetic DATE 2007.02.20 - 2007.02.20 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g W RESISTANCE PLOT e e ol | ReMarks
(2] MOISTURE [
= wl<Z| 8 200 40 60 80 100 UMT conent MT| S O &
9l w 28l 2 : ! f L 1 wp w w | S | GRANSIZE
ELEV DESCRIPTION Sla|l e | 2|22 2 [SHEARSTRENGTHKPa — DISTRIBUTION
DEPTH <|2| & >13 P < | O UNCONFINED + FIELD VANE . ¥ )
El= Zlg Ol @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
2012 o i 20 40 60 80 100 20 40 60 kwm3 IGR sA si cL
&8 TOPSOIL; (75 mm) o
SAND, trace silt, trace gravel 301
Very Loose to Compact
Brown
Moist
1] ss 1 o
300
2| ss | 6 o 2 %4 4
(S1+CL)
299
3] ss | 2 o
4| ss | 23 208 ) 0 97 3
297.5 (SHCL)
3.7 END OF BOREHOLE AT 3.66 m.
BOREHOLE OPEN TO 3.05 m AND
DRY TO BOTTOM UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE GROUT TO SURFACE.
4+ 3 x 3. Numbers refer to

Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE



ONTMT4S 2333.GPJ 23/04/07

_IMinislry oft .‘ l‘
ransportation
Ontario THURRER
RECORD OF BOREHOLE No 07-LW11 10F1 METRIC
G.W.P,_ 5321-04-00 LOCATION Little White River N 5 167 838.20 E 394 892.09 ORIGINATEDBY GA
HWY 129 BOREHOLE TYPE _ Hofllow Stem Auger COMPILED BY __ MFA
DATUM _Geodetic DATE 2007.03.17 - 2007.03.17 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES - Lél RESISTANCE PLOT aene | NATURAL Loun — REMARKS
- E z|l 9 0 40 60 8 100 |"™M  oema M| 55 &
9le g1zl 2 . A : : wp w wo | 5 | cransize
ELEV |4 g 3125 Q |SHEAR STRENGTHKPa S DISTRIBUTION
DEPTH DESCRIPTION {317 3{533| & [o unconrmen  + FELDVANE . y (%)
Eiz 2|2C| © |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
300.6 © o 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00 — —]
o TOPSOIL : IT
Sandy SILT, trace clay, occasional 1 ss 8 °
roollets and wood fibres
Loose
Brown 300
(SM) ¥
2(s8s| 5 o 0 29 66 5
299
3|1ss| s o
208.4
22| SAND AND GRAVEL Lo
Compact DY
Grey tete] 4] sS 11 o
Wet b 298
(SP)
o
°ro
oo 51 88 | 28 b
296.9 .
37 END OF BOREHOLE AT 3.7m.
BOREHOLE OPEN TO 1.2m AND
BACKFILLED WITH BENTONITE
GROUT TO SURFACE.
WATER LEVEL READINGS:
DATE DEPTH(mM) ELEV.(m)
17/03/07  0.76 299.84
+3 %3, Numbers refer to

Sensitivity

20
‘5‘130’5 (%) STRAIN AT FAILURE




ONTMT4S 2333.GPJ 23/04/07

Ministry of )
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No 07-LW12 10F 1 METRIC
G.W.P.__ 5321-04-00 LOCATION Liltie White River N 5 167 854.29 E 394 930.36 ORIGINATEDBY GA
HWY 129 BOREHOLE TYPE _ Hotflow Stem Auger COMPILEDBY _ MFA
DATUM _Geodetic DATE 2007.03.10 - 2007.03.10 CHECKEDBY __AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W |RESISTANCE PLOT_>\ NATURAL — REMARKS
%) < PL"IS"C MOISTURE Lmﬁ - T Iy
= wl|l<2l 3 20 40 &0 80 100 UMIT ConTenT Z0
9 v Wiz g p ) 1 4 ) L wp w wi =) E GRAIN SIZE
ELEV £la 3 2123| 2 [SHEARSTRENGTHKPa —_—— DISTRIBUTION
DEPTH DESCRIPTION |31 £ | 5|538] £ |o unconrmed  + FELDVANE Y )
£1= 22O I [® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
3020 © m 20 40 60 80 100 20 40 60 kuim3 {GR SA SI CL
0.0 SAND, some gravel, occasional 302
rootlels, occasional wood fibers 3 ss 50/ 4
Compact to Dense ’
Brown o] 125
Dry :
(SF)
21 ss | 21 301
Wet
3| ss| 2 o
h 4 300
4} ss | 43 o
299.0
30 299
- SILT, trace sand, trace clay
Compact 5| ss | 2 ° 02 % 8
Grey
298.3 (ML)
37 END OF BOREHOLE AT 3.66m.
BOREHOLE OPEN TO 3.0m,
BACKFILLED WITH BENTONITE
GROUT TO SURFACE.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
1000307 213 299.87
20
+ 3. x 3. Numbers refer to 15$5

Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 2333.GPJ 23/04/07

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No 07-LW13 1 OF 1 METRIC
G.W.P. _ 5321-04-00 LOCATION Little White River N 5 167 889.58 E 394 967.43 ORIGINATEDBY GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2007.03.10 - 2007.03.10 CHECKED BY ___ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES " W IRESISTANCE PLOT masne | NATURRL Lo - REMARKS
%) < MOISTURE - L
- " £ 2 2 20 40 80 80 100 |UMT  comw NI S O &
ol wlz 2l 2 . : : ) . we w w | 52 [ GraNsIE
ELEV o | ;:J 2195 o SHEAR STRENGTH kPa S DISTRIBUTION
DEFTH DESCRIPTION |3 & | 5|38| § |o unconrmeD  + FiELDVANE ] . )
Eiz Z2|2C| @ |e QuCKTRAXAL x LABVANE | WATER CONTENT (%)
208.3 @ © i 20 40 60 80 100 20 40 60 kNim3 [GR A SI cL
0.0 SAND, trace to some gravel,
occasional rootlets
5 (o)
Very Dense ! S8 o 305
Brown 125
(SP) :
304.5 S
08{  SAND AND GRAVEL, X
Very Dense oted 2| 88 | 50/ o
Brown Tele 150
©P) ol 304
e
3| ss | sv <
ot 150
o 303
2%e°4
eecd 4 | SS | 50/ °
302.4 °ac, R
29 END OF BOREHOLE AT 2.9m.
BOREHOLE OPEN TO 2.9m AND
BACKFILLED WITH BENTONITE
GROUT TO SURFACE.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
10/03/07  2.90 302.40
+3 % Numbers refer to 2

Sensitivity

1545
10

(%) STRAIN AT FAILURE




Ontario

Ministry of
Transportation

THURBER

ONTMT4S 2333.GPJ 23/04/07

BOREHOLE BACKFILLED WITH
BENTONITE GROUT TO SURFACE.

RECORD OF BOREHOLE No 07-LW14 10F 1 METRIC
G.W.P.__ 5321-04-00 LOCATION Littie White River N 5 167 913.38 E 395 012.85 ORIGINATED BY _GA
HWY 129 BOREHOLE TYPE _ Hoffow Stem Auger COMPILEDBY _ MFA
DATUM _Geodetic 2007.03.10 - 2007.03.10 CHECKEDBY __AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W |RESISTANCE PLOT — NATURAL e REMARKS
E @ P4 ~ AASIC | Toee UD:IIS e T A
- wl<Z| 8 20 40 60 80 100 LT CONTENT u s 0
5w gl 2 A . } ; y e w wo | D& | cransize
ELEV Tlo| @ | 21258| & [SHEARSTRENGTHKPs P — DISTRIBUTION
DEPTH DESCRIPTION HEIRREE 32| = [o unconrned 4 FELDVANE . ¥ )
L 2[EC| © |e QUICKTRIAXAL x (ABVANE | WATER CONTENT (%)
3073 ” © il 20 40 &0 80 100 0 40 60 wim3 [GrR sa st cL
00| SAND AND GRAVEL, occasional 0,
cobbles :é
1 50/ o
Very Dense e 58
Brown .150
(SP)
21 ss | 50 b
1100
3| ss | st o
4| ss | sor o
150
Wet
304.3
3.0 SAND, trace gravel
Very Dense 5 SS 78 N
303.8 Brawn
35 \(SP)
END OF BOREHOLE AT 3.5m,
BOREHOLE OPEN AND DRY TO
2.4m UPON COMPLETION.

20
Numbers refer to 5
Sensitivily 155 (%) STRAIN AT FAILURE




Little White River II Bridge Replacement
Highway 546, Algoma

Appendix B

Laboratory Test Results
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THURBGSD 2333.GPJ 20/04/07

Little White River

FIGURE B1
GRAIN SIZE DISTRIBUTION
FILL
Size of openings, inches U.S.S. Sieve size, meshes/inch
51" 11‘1. 3 1’1/2.. 1 3{4- 1{2-.3{5. :I! 4 ?1‘0 1'6 30 4[0 506’0 190 200
100 T
90
80
70 *
: \
£ 60
: \
]
pd
T 50
'_
&
n:
]
b N
30 \\‘\
2 bad
‘\‘
10
o]
o 1
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE L FINE COARSE ] MEDlUMl FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 07-LW4 1.07 297.01
Date Aprit2007. . I Prepd .. .MFA
Project .9321-04-00. Chkd TJH

THURBER




THURBGSD 2333.GPJ 20/04/07

Little White River

FIGURE B2
GRAIN SIZE DISTRIBUTION
SAND AND GRAVEL
Size of openings, inches U.S.S. Sieve size, meshes/inch
& 4:4,- 3 1:/2- 1" Y- ‘/{2-313- 3 4 810 16 30 40 S0B0 100 200
100
90
It
80 &
70 | ki
2
}:E 60 3 Q?\
x T~
Y N }l\\
T 50 L
= N
& |
g 3 \\
e X \
30 ¢\ \w
N AN
20 \5\ R&
) o |
SN
0 e T8
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE 'MED]UMI FINE SILT and CLAY
SizE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
) 07-LW1 0.30 299.07
X 07-LW1 2.59 296.78
A 07-LwWH1 10.97 288.40
* 07-LW1 14.02 285.35
) 07-LwWH1 18.59 280.78
& 07-LWH1 2012 279.25
Date April 2007 . . . . l Prepd ..... MFA
Project .9321-04-00. Chkd. ... TdH

THURBER




THURBGSD 2333.GPJ 17/05/07

Little White River

FIGURE B3
GRAIN SIZE DISTRIBUTION
SAND AND GRAVEL
Size of openings, inches U.S.S. Sieve size, meshes/inch
& 4l 3 e 1" %' Y Vg 3 4 810 16 30 40 5060 100 200
100 ﬁ
90 k\
N
80 3
70 ‘
: s
£ 60
« &E
Z \
T 50
o [ \
&
g b \
ai
o
30
20 AN \
10 %X\
2y
0 B,
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE !MEDIUMl FINE SILT and CLAY
SIze GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
() 07-LWH1 23.16 276.76
X 07-LW2 1.83 296.75
A 07-LW4 15.54 284.94
Date .May 2007 . . . l Prep'd ... MFA .
Project .5321-04-00. THURBER Chkd TJH




THURBGSD 2333.GPJ 17/05/07

Little White River

FIGURE B4
GRAIN SIZE DISTRIBUTION
SAND
Size of openings, inches U.S.S. Sieve size, meshes/inch
& 4‘14,- 3 111/2- r Yy 1/2-313- 3 4 810 16 30 40 5060 100 200
100
90 gﬂ\%\
~N
80
:g\
70 \E
: \
£ 60
: \
% 50 X
‘_
pd
L
i . \
o
L
o
30 \
20 &]
10 \m\
0 >
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE |mEDIUM|  FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
° 07-Lw4 18.59 281.89
b { 07-LW6 10.97 286.70
A 07-LW9 2.59 298.41
Date .May2007 . . l Prepd ... MFA
Project .5321-04-00. THURBER Chkd. ...... TJH .




THURBGSD 2333.GPJ 20/04/07

Little White River

FIGURE B5
GRAIN SIZE DISTRIBUTION
SAND
Size of openings, inches U.S.S. Sieve size, meshes/inch
61. 41‘(,- 3" 1'1;2- 1" 3{4- ‘/?-3/@- 3 4 t]HO 16 30 40 5060 100 200
100 o %
o 0 A
N
80 %ﬂ\ ]
70 *\\
: &
60
o ¥
w
z
T 50
: i
z
i
QO 40
@
]
o
30
Q\ —\
20 \ \
10 & B
0 Ny
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE | MEDIUM|  FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
[ ] 07-LWH1 4.88 294 .49
X 07-LW1 6.40 292.97
A 07-LWH1 9.45 289.92
* 07-LW1 29.26 270.11
® 07-LW2 9.45 287.24
Lol 07-LW2 12.50 284.19
Date April 2007 . . . . l Prep'd ..... MFA .
Project .5321-04-00. Chkd TJH

THURBER




Little White River

GRAIN SIZE DISTRIBUTION FIGURE B

THURBGSD 2333.GPJ 20/04/07

SAND

Size of openings, inches U.S.S. Sieve size, meshesfinch

6" diy. 3" Mor 1" 3o e 4
100 d IL; 3 ]Q 1‘ ’ ‘2 E?:-i ?10’ 1l6 :31 l0 505]0 1?0 200
S %
90 \& 3
. NI
. ;
2 AN
= 60
. \
pra
T 50
’f i
iy
O 40
x
0
: \l
30 \\\
20 \ \\
10
K§ §
y
0 .
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE | MEDIUM|  FiNE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m)  ELEV. (m)
® 07-LW2 14.02 282.67
X 07-LW2 15.54 281.15
A 07-LW3 2.59 297.00
* 07-LW3 10.97 288.62
® 07-LW5 2.59 298.08
Lo 07-LW5 6.40 294.27
Date April 2007 . l Prep'd ..... MFA
Project .9321-04-00, Chkd. .. .. TdH

THURBER




THURBGSD 2333.GPJ 20/04/07

Little White River

FIGURE B7
GRAIN SIZE DISTRIBUTION
SAND
Size of openings, inches U.S.S. Sieve size, meshes/inch
& 4l 3 i 1" Y e 3 4 810 16 30 40 5060 100 200
100 TR ;
TS
90
- % UN
. \ \
: %
£ 60 \\
I
5 L
T 50
}...
3 \
2 40 w
: L
30 \
. |\
10 \\
0
100 10 1 0. 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE I MEDIUM ! FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
[ ) 07-LW5 9.45 291.22
X 07-LW5 20.12 280.55
A 07-LW5 30.63 270.04
* 07-LWe6 4.88 295,59
® 07-LW6 15.54 284 .93
o 07-LW7 1.83 299.97
Date . Aprit2007 ... . I Prepd ... MFA
Project .5321-04-00. Chkd TJH

THURBER




THURBGSD 2333.GPJ 17/05/07

Little White River

FIGURE B8
GRAIN SIZE DISTRIBUTION
SAND
Size of openings, inches U.S.S. Sieve size, meshes/inch
& 4l 3 o 17 5 ¥ 34 80 16 30 40 5060 100 200
100 =% T
90 \\‘\‘, §\
80 h\i\ % \
‘*
70
X
z
£ 60
x
1]
Z 5
g e
z
L
O 40
x
L
: \
30
. \%\ \
. Qg
N
0 :%
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE IMEDIUM! FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
A 07-LW2 21.64 276.94
* 07-LW3 20.12 280.21
© 07-Lw4 4.88 295.60
Lo 07-LW8 2.59 298.71
® 07-LW10 1.83 299.37
X 07-LW10 3.35 297.85
pate May2007 BB prepd | MFA
Project .9321-04-00 THURBER Chkd. TJH




THURBGSD 2333.GPJ 20/04/07

Little White River

FIGURE B9
GRAIN SIZE DISTRIBUTION
SILTY SAND
Size of openings, inches U.S.S. Sieve size, meshes/inch
6" 4lge 3 e 1" ¥ % 3 4 810 16 30 40 5060 100
100 1. 1 1 1 ﬁ\ 1 . Lol ' i3 h) 1
90 ] %\
80
70
z
FLENY
x
V8]
pd
T 50
l_
pd
V8]
O 40
x
wJ
o
30
20
10
0
100 10 1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE I MEDIUM l SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 07-LW5 286.65
X 07-LW5 277.51
Date . April2007 . Prep'd ..... MFA
Project .95321-04-00. Chkd. ...... TdH

THURBER




THURBGSD 2333.GPJ 20/04/07

Little White River

FIGURE B10
GRAIN SIZE DISTRIBUTION
SANDY SILT
Size of openings, inches U.S.S. Sieve size, meshes/inch
& 4|‘a- 3 1:/2- i 3:4- ‘/-3@- 3 4 ?2 15 30 .2\5090 100 200
100 \Am T
\L\ Bl
90 4
I 3%
> £
80 ﬂ\g‘\
70
g
£ 60
o
L
Z
i 50
- R
Z
8 40
o
: \
30
20
10
; [*T=
100 10 1 0.1 0.01 ‘ 0.001 0.0001
GRAIN SIZE, mm
CORBLE| COARSE FINE COARSE |MEDIUM‘ FINE SILT and CLAY
SizE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
X 07-Lw2 4.88 291.81
°® 07-LW11 1.07 299.53
Date . April2007 . l Prepd ... MFA .
Project .5321-:04-00. Chkd TJH

THURBER




THURBGSD 2333.GPJ 20/04/07

Little White River

FIGURE B11
GRAIN SIZE DISTRIBUTION
SILT
Size of openings, inches U.S.S. Sieve size, meshes/inch

" & AI‘Q' 3 1‘112. r 3/’4. 1,2.318- 3 4 ?g 1 :o_ -2—5060 100 Nz)

90

80

70
2
= 60
g \
p Ly
T 50
=z
Ll
O 40
x
9]
o

30 \

2 »

10

0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSEi FINE COARSE IMEDIUMI FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
) 07-LwW12 3.35 298.65
Date April2007 ... . I Prep'd ..... MFA
Project .5321-04-00. Chkd. ... TJH .

THURBER




THURBGSD 2333.GPJ 17/05/07

Little White River

4 FIGURE B12
GRAIN SIZE DISTRIBUTION
SILT, SOME CLAY
Size of openings, inches U.S.S. Sieve size, meshes/inch
6" 4l 3 e 1 3y a3 3 4 810 16 30 40 5060 100 200
100"‘4' "‘&‘__’\& ‘
50 \\.\&~ g
T B
~—@— ﬂ\\‘
80
70
z 3
T
= 60
g .
Z 50
= .
=z
5w »
o
L
o
30
. \\
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE | MEDIUM | FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 07-LW4 7.92 292.56
Date .May 2007 . . . . . l Prep'd ..... MFA .
Project .©321-04-00_ THURBER Chkd. ...... TdH




Little White River II Bridge Replacement
Highway 546, Algoma

Appendix C

Factual Information from the Golder Report
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O 03-1111-029-BA-MTO.GPJ ON_MOT.GDT 9/2/04

MISS_MT

EGold
@Assocgtes

Foundation Design

PROJECT 034111626 RECORD OF BOREHOLE No LW2-1 1 OF 3 METRIC
W.P. 513-00-01 LOCATION N 199995.9 ;E 100009.8 ORIGINATEDBY 6B
DIST 62 HWY 546 BOREHOLE TYPE__CME 55 POWER AUGER AND_WET ROTARY WITH NQ CORE BARREL COMPILED BY __KG
DATUM _Local DATE October 31, 2003 CHECKED BY JPD
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES &3 YW |RESISTANCE PLOT{ NATURAL - REMARKS
< PLASTI LQuIp
s21 G | MOSTURE - Tran £ 5 &
5 o 25| & 20 40 60 80 100 |uM TE 0
9ix w =21 5 1 1 1 L L wp w w | oUW GRAIN SIZE
alb| & i 2}f25| & |SHEARSTRENGTHKPa E N
ELEV DESCRIPTION = Si12}lz2| & — DISTRIBUTIO!
DEPTH é % b > 2 g < | O UNCONFINED + FIELD VANE 'Y (%)
5 |9 & WATER CONTENT (%)
1z Z [£°] @ |eo quickTRIAXIAL X REMOULDEY] (%
100.7 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m* |GR SA SI CL
0.0 Silty Sand, some gravel and
rootlets, occasional cobbles 1 8s 5
Loose
Brown
Moist 100
i 2]ss| 7
99.3
1.4 Sand and Gravel, trace silt,
occasional cobbles a9
Compact 3 Ss 19
Brown
Moist
{Filyy
98
97.7
3.0 Sand and Gravel, trace sit,
occasional cobbles ss 11
Loose to compact
Brown
Wet 97
96
SS 7
95
94
93
88 12
92
Ss 22
91.0 91
9.8 End of Borehole
Notes:
1. Borehole was advanced to a
depth of 1.8 m using 108 mm 1.D. 90
hollow stem augers, beyond which, \
further boring to 9.75 m depth was
carried out using 'N' size casing
and *NQ' size core barrel.
2. Difficulties were experienced 89
with sand blowing into the casing
during drilling and sampling
operations.
3. Dynamic Cone Penelration Test
(DCPT) was carried out between 88
depths of 8.75 mto 30.2 m.
87| \
86 \
Continued Next Page 39,
+3,x3; Numbersreferto 3% grp iy AT FAILURE

Sensitivily



EGolder
et

Foundation Design

MISS_MTO 03-1111-029-BA-MTO.GPJ ON_MOT.GDT 9/2/04

Sensitivity

PROJECT 031111026 RECORD OF BOREHOLE No LW2-1 2 OF 3 METRIC
W.P. 513-00-01 LOCATION N 199995.9 ;E 100009.8 ORIGINATED BY GB
DIST 62 HWY 546 BOREHOLE TYPE__CME 55 POWER AUGER AND WET ROTARY WITH NQ CORE BARREL COMPILED BY __KG
DATUM _Local DATE October 31, 2003 CHECKED BY JPD
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |REsisSTANCE PLOT oosne M ool o | Remarcs
=21 o MOISTURE =T
5 o 25| @ 20 40 60 100 fUMIT il I 8
2|6 Wizl z . b1 Wy w w | 32 | cransize
ELEV Lls|l w3 ]a5| & [SHEARSTRENGTHkPa E
DESCRIPTION M ERREESE = — Ot DISTRIBUTION
DEPTH HNEEREREE < | O UNCONFINED  + FIELD VANE Y ()
=1z Z |€°] @ |e quickTRIAXAL x Remoutper] WATER CONTENT (%)
~ CONTINUED FROM PREVIOUS PAGE — [ 20 40 60 80 100 10 20 30 wum® |6R sA s1 oL
85 ))
84 (
83 }
82
81
80
79
78
77
76
75 \
A 74
73
72
U
71
\
Continued Next Page .
+3,x3; Numbersreferto 3% grpan AT FAILURE



Foundation Design

EGolder
. Associates
PROJECT  03.1111.020 RECORD OF BOREHOLE No LW2-1 3 OF 3 METRIC
W.P. 513-00-01 LOCATION N 199995.9 ;E 100009.8 ORIGINATED BY _GB
DIST___62 HWY 546 BOREHOLE TYPE__ CME 55 POWER AUGER AND WET ROTARY WITH NQ CORE BARREL COMPILED BY __KG
DATUM _Locat DATE October 31, 2003 CHECKED BY JPD
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W JRESISTANCE PLOT TURAL - REMARKS
w,| < PLASTIC uQuID
£z| © umt  MOSTWRE . Sl £ X 3
b o {|L85] & 20 40 60 80 100 CONTENT zZ0
Sle w =2l > 1 L 1 1 L We w w.l 31 | cramnsize
|1g8] ¥ 2 ]25| S |SHEARSTRENGTHkPa 2
ELEV RIPTION = L1 212291 E e O DISTRIBUTION
DEPTH DESCRIPT sI31 813 |2358| & |o unconrneo  + FELDVANE ] Y %)
A z|g° © ] e QUICKTRIAXIAL X REMOULDED] WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — m 20 40 60 80 100 10 20 30 wm? lor s st cL
70

MISS_MTQO 03-1111-029-BA-MTO.GPJ. ON_MOT.GDT 9/2/04

+ 3’ X 3: Numbers refer to

Sensitivity

0 3% STRAIN AT FAILURE



MISS_MTO 03-1111-029-BA-MTO.GPJ ON_MOT.GDT 9/2/04

Foundation Design
- Golder
'Associates
PROJECT  03.1111.020 RECORD OF PENETRATION TEST No LW2-2 1 OF 1 METRIC
W.P. 513-00-01 LOCATION N 200022.7 ;E 100037.1 ORIGINATED BY c¢s
DIST 62 HWY _s46 BOREHOLE TYPE__DYNAMIC CONE PENETRATION TEST COMPILED BY ___KG
DATUM _Local DATE November 1, 2003 CHECKED BY. JPD
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESISTANCE PLOT NATURAL e | Remarks
Eaol § moisTURe MU0} ¥
= o 23] @ 200 40 60 80 100 M7 eonenr WMTL £ O &
2l g e e I R We w w | 32 | cransizE
ELEV DESCRIPTION 2lal & 2 |25]| & [SHEARSTRENGTHKPa o % | pisTRIBUTION
DEPTH K3 2l ] s 3 5 < |© UNCONFINED  + FIELDVANE Y %)
N z |€°] @ |e quckTriaxiaL x RemouLDEr] WATER CONTENT (%)
100.6 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m® JGR SA SI CL
0.0
100 \
99
98 (
97 k
96
95 <
e
Note:
1. Dynamic Cone Penetration Test
(DCPT) was carried out between
depths of 0 mto 6.4 m.
+3,x3; Numbersreferto 3% qronn AT FAILURE

Sensitivity
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Little White River II Bridge Replacement
Highway 546, Algoma

Appendix D

Foundation Comparison
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Little White River IT Bridge Replacement
Highway 546, Algoma

Appendix E

Site Photographs
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Little White River II Bridge Replacement
Highway 546, Algoma

Photo 2. North approach to the Little White River II Bridge
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Little White River II Bridge Replacement
Highway 546, Algoma

G o s

Photo 3. Sguth ;i)prga-;:ﬂ to the Little White River II Bridé.

Photo 4. Little White River II Bridg% from the southeast showiﬁg timber cribs.




Little White River II Bridge Replacement
Highway 546, Algoma

Appendix F

Drawings
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METRIC CONT No 512-00-00
DIMENSIONS ARE IN METRES
AND/OR miLLMETRES  |GWP No
UNLESS OTHERWISE SHOWN

LITTLE WHITE RIVER 1l SHEET

BRIDGE REPLACEMENT
BOREHOLE LOCATION PLAN

PROJECT MARAGERS + ENGINEERS « SURVEYORS « PLANNERS

THURBER ENGINEERING LTD.

‘ l GECTECHNICAL + ENVIFONNENTAL ¥ MATERIALE

NORTH CHANNEL

LEGEND
‘ Borehole
'$' Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J4/blow)
PH Pressure, Hydroulic
x Woter Level
Heod Artesion Woter
Piezometer
90% Rock Quolity Designotion (RQD)
A/R Auger Refusol
NO ELEVATION NORTHING EASTING
07-Lw1 299.92 S 167 794.62 | 394 842.35
07-1LwW2 298.58 5 167 821.99 [394 861.84
07-Lw3 300.33 5 167 78698 | 394 843.37
07-Lw4 300.48 S5 167 821.16 {394 872.30
07-LW5 300.70 5 167 778.62 [ 394 853.61
07-LW6 297.67 5 167 811.91 1394 880.99
07-Lw7 301.80 5 167 596.63 1394 857.60
07-1LW8 301.30 5 167 645.13 |394 B850.56
07-1LW9 301.00 5 167 696.02 |394 848.00
07-LW10 301.20 5 167 744.62 | 394 829.68
07-LW11 300.60 5 167 838.20 1394 892.09
07-LwW12 3062.00 5 167 B54.29 1394 930.36
07-Lw13 305.30 5 167 889.58 |394 967.43
07-LW14 307.30 S 167 913.38 1395 012.85

-NOTES-

1) The boundories between soil stroto hove been
established only ot Borehole locotions. Between
Boreholes the boundories ore assumed from
geolagical evidence.

2) This drowing is for subsurfoce information only.
Surfoce details ond feotures ore far conceptuol
illustrotion.
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S B Very Dense geological evidence.
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07-LW3 07-LW4 07-LW1 07-LW3 07-LW5
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