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Disclaimer

This Report tthe 'Report’ ) has been preparad by UrA Engineerting Lta { UMA") for the benefit of Dillon Consulting Ltd { Cliant jn
accordance with UMA's agreement with Client {the Agreement’) and)s subject Lo the budgetary, time and other constraints set
forth 1n the Agraement

The informatior and data contained in the Report including without kmitation the results of any Inspections sampling. testing and
analyses and any conclusions or recommendatons of UMA (the “infarmalion ) represent UMA's professional judgement in light of

42 and information availablg to 1t at the ume of preparation of the Repoit (including any information provided (o 1t by
Client which UMA has assumed to be scourata)

UMA makes no guaraniees or warranues whatsosver whether express or iImplied with respect to the Report the Infarmation or any
parl thereof and UMA shall not, by the act of preparing or issting the Repont and the information be deemed to have represantad
that the Report or the Information s accurate, exhausuve. complete or applicabls to any specific use

Excepl as raquired by law, the Report and the informaucn are (0 be ireated as confidential and. unless otherwise agreed (o by UMA
and Client, may be used and relied upon only by Cirenl and its officers and employzes subject to the foregoing Iimitations UMA
accepts no responsioility. and denies any hability whatsoever, to parties cthar than Client who may obtain access to the Report or
the Informatien for any injury loss or damage suffered by such pariies ansing from their use of reliance upon, or decisions or
actions based on the Report or any of the Information uniass ihose parties prior to using or relying on the Report or the Information
have obtained the express written consent of UMA and Client 10 use and rely on the Repart and the informauon, and signed a
Reliance Letter in a form provided or agreed o by UMA

“© 2005 UMA ENGINEERING LTD. ALL RIGHTS RESERVED

THIS DOCUMENT IS AN UNPUBLISHED CONFIDENTIAL WORK PROTECTED BY COPYRIGHT AND TRADE SECRET LAW
AND NEITHER IT NOR ANY OF THE INFORMATION CONTAINED THEREIN MAY BE DISCLOSED, USED OR REPRODUCED
IN ANY MANNER, OR FOR ANY PURPOSE, EXCEPT BY WRITTEN PERMISSION OF UMA ENGINEERING LTD."
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1.0 Introduction

As part of the Panet Road Reconstruction Project a new 900 mm diameter concrete sewer pipe will be
installed using a trenchless construction method to cross under the CP Keewatin Subdivision at Callsbeck
Avenue. The pipe invert will be about 6.8 m below base of rail (BOR) at the crossing location.

This report summarizes the results of our geotechnical investigation and provides a geotechnical
assessment of the potential impact of the proposed pipe installation on the existing track. It has been
prepared according to the principles outlined in “CPR Geotechnical Protocol for Pipeline and Utility
Installations within Railway Right of Way” dated March 2006 to address CP’s needs and to be part of
CP's approval process. An intermediate review process is identified based on the proposed work
conditions as outlined in the above Protocol

2.0 Geotechnical Investigation

Three test holes were drilled on June 21st, 2007 at the locations shown on the test holes location plan,
Drawing 01in Appendix A. Test Hole (TH) 07-01 was drilled on the south side of the track to a depth of
16.8 m below ground surface to identify the till contact and enable piezometer installation in the till unit.
TH’s 07-02 and 07-03 were drilled on the north side of the track to 10.7m below ground surface.

Drilling was carried out by Paddock Drilling Ltd. using an RM30 drill rig equipped with 125 mm diameter
solid stem augers. Disturbed soil samples from the auger cuttings and relatively undisturbed (Shelby
tube) were collected at regular intervals in each test hole. All soils observed during drilling were logged
and visually classified on site by UMA personnel. Two standpipe piezometers equipped with Casagrande
tips were installed in TH07-01 to facilitate ground water measurement in the clay and till units. One
standpipe piezometer was installed in TH07-03 in the clay unit. Piezometers construction details are
shown on the test hole logs in Appendix B.

Soil samples recovered during drilling were transported to UMA's Materials Testing Laboratory in
Winnipeg for further visual examination and testing. Laboratory testing consisted of determination of
moisture contents and Atterberg limits, and grain size distribution. Undrained shear strengths and unit
weights were determined on all Shelby tube samples. Shear strength testing consisted of unconfined
compression tests and Lab vane, Torvane and pocket penetrometer measurements.

A detailed test hole log has been prepared for each test hole to record the description and the relative
position of the various soil strata, location of samples obtained, field and laboratory test resuits, and other
pertinent information. The test hole logs are provided in Appendix B.
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3.0 Subsurface Conditions

3.1 Soil Profile

In descending order, the general soil profile is as follows:

o Topsoil
o Glacio-Lacustrine Clay
) Glacial Till

These soils are described as follows:
Topsoil

Topsoil was encountered at the ground surface at all test holes. The topsoil is about 150 mm thick, black,
moist and contains trace organics.

Glacio-Lucstrine Clay

High plastic glacio-lacustrine silty clay was encountered beneath the topsoil. In TH07-01 the clay
extended to the depth of 13.4 m below ground surface. TH 07-02 and 07-03 were terminated in the clay
unit at 10.7m below ground surface. The clay is generally stiff, moist and brown / dark grey. Moisture
contents typically fall close to an average value of 43 percent. The clay is classified as highly plastic
based on an average liquid limit and plasticity index of 90 and 63 percent, respectively. Moisture contents
fall closer to plastic limit and the liquidity index is determined to be between 0.5 and 0.7 indicating the firm
to soft nature of the clay. Undrained shear strengths, as measured from unconfined compression tests,
range from 20 to 70 kPa. Bulk unit weights of the clay range from 16.4 to 17.4 kN/m® .

A thin silt layer approximately 0.3 m thick was encountered in all test hole at elevations ranging from 230
to 230.7 m. The silt is brown, soft and low plastic. Moisture contents range from 23 to 29 percent. A
profile of the laboratory test results illustrating the location (depth) of the proposed pipe is shown on
Figure 01.The recommended design values (discussed under Sections 6.0 and 7.0 of this report) are also
illustrated. Clay and silt deposits up to 0.6m thick were encountered below the silt layer in TH 07-02 and
07-03 between elevations 229.3 to 230.3. The top 0.3 to 1.2 m of the clay unit is predominantly black and
containing trace rootlets and decomposed plant material.

Glacial Till

Glacial till was encountered beneath the clay in TH 07-01 at 13.4 m below ground surface at elevation
218.8 m. The upper portion of the unit is loose to compact silt till, while more granular material was
encountered in the lower dense portion of the till unit. Moisture contents are consistent through the depth
drilled and fall close to 11 percent.
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3.2 Groundwater Conditions

Groundwater levels in till and clay were measured using the standpipe piezometers installed in TH 07-01
and 07-03. The groundwater level in the till was measured at 9.85 below ground surface or at elevation
222.39. The groundwater level in the clay was measured at 4.55 and 1.90 m below ground surface or at
elevation 227.69 and 229.83 in TH 07-01 and 07-03, respectively. Groundwater levels may not have
stabilized over the monitoring period and could vary seasonally or as a result of construction activities.

4.0 Pipe Crossing Plans

As stipulated by CP geotechnical protocol, the stratigraphic section on Drawing 02 in Appendix A was
prepared to depict the pipe/track crossing plan and cross section and longitudinal section along the track.
The Drawing was prepared in accordance with ltem 5.4 of the above protocol and shows the details
requested where applicable.

5.0 Pipe Installation Methods

There are two methods of pipe jacking practiced locally. One utilizes the Akkerman system while the
other is a variation of the Atkins coring system. Both methods follow a similar construction approach and
result in similar ground response. A brief description for each method is provided herein:

5.1 Akkerman System

The Akkerman installation method requires a jacking shaft from which the pipe installation starts and a
receiving shaft at the end of the pipe length to retrieve the Tunnel Boring Machine (TBM) which would be
used to excavate underground along the pipe alignment. The TBM has a rotating cutterhead that rotates
and excavates the soil which comes inside the cutting head. The spoil is transferred to the rear of the
shield through conveyers which dump it into muck carts or conveys it out of the tunnel or the pipe being
installed. Thrust power of hydraulic jacks is utilized to force the TBM and the following string of pipes
forward. The hydraulic pressures overcome face resistance and friction forces on the exposed surfaces
of the shield and installed pipes.

The proposed pipe length of 80 m is within the capability of this system in one jacking phase (single
drive). Drive lengths up to 120 m have been successfully achieved in Winnipeg area using this method.
However, since the method requires personnel working inside the pipe, the method is limited to man entry
size boring. Even though it is theoretically possible for a person to enter a 900 mm diameter bore, it is
practically difficult for the person to work in it. Locally, 1050 mm diameter pipes are the minimum size
installed using this method and to our knowledge there is no Akkerman system available locally can be
used to install the proposed pipe size of 900 mm diameter. Upgrading the proposed pipe size to 1050 mm
diameter should be considered if this method is to be utilized.

5.2 Atkins System

The Atkins jacking method is a variation of Atkins traditional coring method. This method requires a shaft
on both ends of the pipe length to be installed. Three steel rods are driven through from shaft to shaft
along the center of the proposed pipe alignment. A push-pull earth coring knife is attached to the center
rod and front cutting and shielding rim is attached to the two outer rods. The first pipe section is placed so
that it abuts to the front cutting and shielding rim securely. A pulling and holding rim connected to the
outer rods and secured against the back of the pipe section is used to advance the pipe forward. The
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rods are pulled, or jacked, towards the apposite shaft to move the whole assembly through the soil. The
spoil removed from the coring knife as necessary by pushing the knife forward. Once a pipe section is
installed, additional section are added and the installation process continued.

This method can be utilized to install the proposed pipe size. However the drive length between shafts is
limited to 30 to 35 m. For the proposed pipe length of 80 m, three to four shafts may be required. The
shafts should be located as far as practical from the track to protect against potential impact of the
excavation. The approximate locations of the access shaft are shown on Drawings 02 in Appendix A. The
final location will be determined by the Contractor.

6.0 Geotechnical Concerns and
Potential Impacts During Pipe Jacking

6.1 Face Stability

The Face Stability Index, frequently referred to as the overload factor (OF), is the ratio of the difference
between the vertical pressure at tunnel axis and the pressure applied to the tunnel face, and the
undrained shear strength. In cohesive soils, the tunnel face is considered stable when the index is less
than six. While the limiting value of OF=6 represents a threshold of serious problems, a value of OF=5
represents a practical limit below which tunnelling may be carried out without unusual difficulties.

Using the selected design value of 45 kPa for undrained shear strength and 17 kN/m3 for bulk unit
weight, the estimated OF is between 2 and 2.5 which suggests that tunnel face stability is satisfactory.
However, difficulties in face stability are expected if wet silt layers or seams are encountered within the
clay along the pipe alignment.

Caution should be exercised to monitor the face and minimize the time period associated with the
tunnelling operations. A contractual requirement for a continuous jacking operations under the track and
visual observation of the cuttings to confirm no silt zone has been encountered will allow remedial action
to be undertaken in the unlikely event of experiencing face instabilities.

6.2 Ground Subsidence

Like other tunnelling methods, pipe jacking will result in a change in the state of stress in the ground with
the corresponding displacements. Ground subsidence can be caused by several factors such as ground
loss at the tunnel face, behind the tail of the shield and through the tunnel support or linings. Based on
having a stable tunnelling face, the only significant contribution to ground loss is the closure of the over-
cut. The over-cut is the annular space between the tunnel boring walls and the installed pipe.

Some degree of ground surface subsidence can be expected from tunneling although in many instances
its effects, from a practical perspective are negligible. Empirical methods of predicting settlement due to
tunnelling induced ground movements have been used extensively and successfully over the years. Most
methods derived for estimating surface or subsurface subsidence are empirical in nature and based on
field observations in the UK although the same computational methods have been successfully applied
locally. The most common method is estimating the value of (i ), a parameter used to define the distance
from the tunnel centre line to the point of inflexion of the settlement trough of a normal probability curve
as shown in Figure 02. The distribution of the settlements or settlement trough approximates a normal
probability distribution function described as:

DiLLoN CONSULTING LTD. 5
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Sk = Simax €XP [X /217 oo, Equation 1
where

S\ = surface settlement at a transverse distance (x) from the tunnel centre line
Smax = Maximum settlement at x = 0
i = location of maximum settlement gradient or point of inflexion.

Ground surfnu_\' ﬂ% E 1
v = l*

ﬂ.. D | tunnel
.y

Figure 02: Form of Surface and Subsurface Settlement Trough

Based on Equation 1, the estimated i parameter, width of settlement trough and max settlement at (BOR)
elevation and selected subsurface elevations are shown in Table 1. In estimating these values, the
volume of settlement trough, per unit length, was considered equal to the ground loss from the closure of
13mm over-cut between the excavated tunnel bore and the outer pipe wall. The over-cut size used in the
above estimation is consistent with the local construction practice. As shown in Table 1 subsurface
settlement troughs are narrower with larger settlement as compared to surface settlement.

Table 1: Estimated Surface and Subsurface Settlement Trough Parameters

Total trough width

Elevation i parameter (approx. 5 i) Max. settlement
(m) (m) A (mm)
BOR ( EIl. 232.80) 3.82 191 5
3.0 m below BOR (EL. 229.80) 2.53 12.7 7
4.5 m below BOR (EL. 228.30) 1.89 9.4 10
5.0 m below BOR (EL. 227.80) 1.67 8.4 11
DiLLON CONSULTING LTD. 6
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To put these maximum anticipated values in some perspective they are presented graphically using an
exaggerated vertical scale on Figure 03. The maximum estimated ground subsidence at the BOR
elevation is in the order of 5 mm and it diminishes to zero across the width of the settlement trough which
is estimated to be about 20 meters. The estimated extent and amount of the ground subsidence is not
expected to be of concern and unlikely to impose adverse impact on the operation of the existing track.
However, continuous monitoring during construction is recommended to monitor actual ground
subsidence and protect against development of unanticipated conditions.

Figure 03: Estimated extent and magnitude of ground surface and subaurfacs sutsidsncs
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Figure 03: Estimated Extent and Amount of Ground Surface and Subsurface Subsidence
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If used, unsupported excavation shall be limited to the top 3m of the clay and can be cut with back slopes
not steeper than (1 H: 1 V). If soft zones or perched groundwater are encountered, flatter slopes may be
required. The toe of the cut slope should be at least half the depth of the shored excavation from the
shoring face. A perimeter ditch should be provided to intercept surface runoff and/or any groundwater
from entering the excavation. All excavations should be completed in accordance with Manitoba
Workplace Health and Safety Regulations.

The potential of base instability and associated ground displacement adjacent to the excavation must be
recognized in excavation design. The factor of safety against base instability should be determined using
the equation:

Fsb = (Nb Su) / O
Where:

Fs» = Factor of Safety with respect to base instability

N, = stability factor depending on the geometry of the excavation
S, = Undrained shear strength of the clay below base level

0, = Total overburden pressure at base level

A minimum factor of safety of 1.50 is recommended for design purposes using undrained shear strength
of 45 kpa and a bulk unit weight of 17 kN/m3 for the clay. The anticipated maximum depth of the access
shaft excavation is about 7.5 m. The factor of safety against base instability for a range of excavation
dimensions is shown on Figure 06. The calculated factor of safety exceeds the design objective of 1.50,
provided no surcharge is allowed within a distance equal to half the depth of the excavation from the
shoring face.

3.0 po ——— S - . P - —
, [
- 7.5m Excavation depth .
e I
2.8 4 I
[72] |
w = : 1
Excavation Width = 4m —— |
Excavation Width =5 m |
2.6 1 |
BExcavation Width =6 m |
25 ; . . : : ; : ; ]

4 45 5 55 6 6.5 7 7.5 8 8.5

Excavation Length, m
Figure 06: Factor of Safety Against Base Instability
The factor of safety against base heave is defined as the ratio of the bulk unit weight of the clay to the

groundwater head acting on the base of the clay layer and should be a minimum of 1.5. For example, a
factor of safety of xxx againstr base heave was calculated using a piezometric elevation of 222.39 in the
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till, a bulk unit weight of 17 kN/m? for the clay and the anticipated maximum excavation depth of 7.5 below
ground surface ( elevation 224.70). In this example the calculated factor of safety exceed the minimum
requirement and base heave in not of concern during access shaft excavation. Similar calculations should
be performed once final excavation depth are know and piezometric elevation in the till confirmed at the
time of construction. Groundwater depressurization of the till and the underlying limestone aquifer will
likely not be required, however groundwater monitoring is recommended before and during construction
to confim that groundwater levels do not exceed the values used in determination of the factor of safety
against base heave.

During construction, the potential for groundwater flow into the excavation from silt layer and along
existing vertical fractures in the clay if the head in the till exceeds the elevation of excavation base cannot
be ruled out. Should such conditions occur, it is expected that the seepage will be at a rate which can be
handled by conventional construction dewatering equipment.

8.0 Construction Monitoring Program

The CP geotechnical protocol, referenced in Section 1.0, stipulates the requirements for a surface and
subsurface monitoring program. To our knowledge, there are no utilities buried at the proposed crossing
that would be considered sensitive to the small ground displacement predicted. Therefore subsurface
displacement monitoring can be waived. The ground surface subsidence can be monitored using
standard survey points on the ground surface and on rail ties. However, because the precision of the
standard levelling is in the order of +/- 5 mm it may not be sufficient to accurately measure settlement
within the predicted range (< 5 mm). This precision however is capable of detecting 50 percent or less of
surface subsidence that would be considered a reason for track class change.

The estimated cost estimate for the monitoring program implementation, data collection and interpretation
is $ 31,000 excluding he GST and RST. The cost estimate is prepared based on the following
assumptions:

1. Inspection of 30 by 30 m area at the proposed pipe crossing location and establishment of base
lines and control points before construction.

2. Perform three monitoring events before construction to assess the survey precision and the
impact of other factors such as train traffic on survey data.

3. Monitoring will commence when pipe installation takes place between the nearest shafts north
and south the existing track.

4. Daily collection and distribution of the survey data.
5. Ten days of monitoring.

Details of the cost estimate are attached in Appendix C. Should the actual monitoring schedule differ than
assumed, the unit rates provided in Appendix C will apply.

8.1 Proposed Notification and Action Plan

According to CP personnel, the track under consideration is TC class 3 track with a maximum tolerable
relative displacement between rails of 1.75 inch (44 mm). The track class would be changed to TC class 2
if the displacement exceed 1.75 inch. This limit of track displacement, the estimated ground surface
subsidence above pipe and the expected precision of the survey equipment were considered in
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Appendix A

Test Holes Location Plan,
Pipe/Track Crossing Plan
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Appendix B

Test Hole Logs



UMA ENGINEERING LTD.

GENERAL STATEMENT

NORMAL VARIABILITY OF SUBSURFACE CONDITIONS

The scope of the investigation presented herein is limited to an investigation of the
subsurface conditions as to suitability for the proposed project. This report has been
prepared to aid in the evaluation of the site and to assist the engineer in the design of
the facilities. Our description of the project represents our understanding of the
significant aspects of the project relevant to the design and construction of earth work,
foundations and similar. In the event of any changes in the basic design or location of
the structures as outlined in this report or plan, we should be given the opportunity to
review the changes and to modify or reaffirm in writing the conclusions and

recommendations of this report.

The analysis and recommendations presented in this report are based on the data
obtained from the borings and test pit excavations made at the locations indicated on
the site plans and from other information discussed herein. This report is based on the
assumption that the subsurface conditions everywhere are not significantly different
from those disclosed by the borings and: excavations. However, variations in soil
conditions may exist between the excavations and, also, general ground water levels
and conditions may fluctuate from time to time. The nature and extent of the variations
may not become evident until construction. If subsurface conditions different from
those encountered in the exploratory borings and excavations are observed or
encountered during construction or appear to be present beneath or beyond
excavations, we should be advised at once so that we can observe and review these
conditions and reconsider our recommendations where necessary.

Since it is possible for conditions to vary from those assumed in the analysis and upon
which our conclusions and recommendations are based, a contingency fund should be
included in the construction budget to allow for the possibility of variations which may
result in modification of the design and construction procedures.

In order to observe compliance with the design concepts, specifications or
recommendations and to allow design changes in the event that subsurface conditions
differ from those anticipated, we recommend that all construction operations dealing
with earth work and the foundations be observed by an experienced soils engineer. We
can be retained to provide these services for you during construction. In addition we
can be retained to review the plans and specifications that have been prepared to check
for substantial conformance with the conclusions and recommendations contained in

our report.



EXPLANATION OF FIELD & LABORATORY TEST DATA

UMA

Laboratory Classification Criteria

- USCS
Description Log Classification
Symbols Fines
Grading Plasticity Notes
(%)
Well graded gravels, T3
CLEAN | sandy gravels, withlitte | Lo\ o) Gw o5 | Sty
GRAVELS or no fines e
GRAVELS | (Litleorne | pagriy graded gravels, T Not satisfying
(Mare than fines) sandy gravels, with litle | |4\ « GP 0-5 GW
50% of or no fines MDA requirements Dual symbols if 5-
coarse == 12% fines.
fraction of Silty gravels, silty sandy M >12 Amlarbe“rg'llr.nlts Dual Sﬂ)":“?;ls if
@ gravel DIRTY gravels %3 ¢ ! begl\_NWA <‘I1|ne above “A” line and
06; ) (%mvsianse Atterb: - lirmit: 4<Wp<7
P erberg limits P

8 fines) Clayey gravels, clayey %" GC »12 above"‘?\' line

2 sandy gravels B4 A or Wa<?

<

% Well graded sand

& ell graded sands, X

w gravelly sands, with little WYY SW 0-5 Cy>6 C., = Dy

CLEAN Y 1<Cc<3 v

@ SANDS or no fines D,

< .

o} (Litle orno | poorly graded sands, Not satisfyin ?
SANDS Y g ) )

S (More than fines) gravelly sands, with fitte | 1,0, SP 0-5 sSwW Ce = ——(D”)
50% of or no fines = requirements Dlowa
coarse ) r] Atterberg limits

fractionof | oo Sy sands, 0 SM >12 below “A” line
sand size) e sand-silt mixtures 0 or We<4
(With some Atterberg limits
fines) L] s¢ >12 above "A" line
sand-clay mixtures or We<?
TS Inorganic silts, silty or
(Billtw A W <50 clayey fine sands, with ML
; slight plasticity
line
negligible l ic silts of hiah g
organic W50 norganic silts of hig ] MH
content) - plasticity i
Inorganic clays, silty 7

4 W<30 clays, sandy clays of // cL

8 CLAYS low plasticity, lean clays Z

3 (Ab:-)r\‘/: al Inorganic clays and sifty Classification is

Z ll b 30<W <50 clays of medium // Ci Based upon

3 negligible plasticity Z Plasticity Chart

% orgamc)

w | content . .

Inorganic clays of high
z
o W.>50 plasticity, fat clays // o
Organic silts and
ORGANIC W, <50 organic silty clays of low oL
SILTS & plasticity
CLAYS
{Below ‘A’ Organic clays of high /]
line) Wi>50 plasticity 7 OH
Peat and other highly VNN Von Post Strong colour or odour, and often
HIGHLY ORGAINIC SOILS organic soils m Pt Classification Limit fibrous texture
Asphalt {})( i Till
B3 Bedrock Nty
Concrete 550 (Undifferentiated) UMA | A FCOM
) Bedrock
Fill I (Limestone)

When the above classification terms are used in this report or test hole logs, the designated fractions may be
visually estimated and not measured.




Plasticlty Indea by (%)
s

DEFINING RANGES OF
SEIVE SIZE (mm) PERCENTAGE BY WEIGHT
wf— ] /’ FRACTION OF MINOR COMPONENTS
/ Passing Retained Pearcent Identifier
Planticity chaet far wolid frecthan with Coarse 76 19
o M s amatas than 42810 — T \ ‘ Gravel Fine 19 375 3550 and
o Coarse 4.75 2.00 M L ¢
L Sand [ Medium | 2.00 0.425 20-35 y or’ey
. i ] j " Fine 0.425 0.075 10-20 some
5 ! Silt (non-plastic)
I — /] or Clay (plastic) <0.075 mm 1-10 trace
oL / oH
oL

* for example: gravelly, sandy clayey, silty

cL-ML ML
| ! . Definition of Oversize Material

» E L 50 50 T L ]

Ll Limit W, (4 COBBLES: 76mm to 300mm diameter

BOULDERS: >300mm diameter

LEGEND OF SYMBOLS

Laboratory and field tests are identified as follows:

Qu -
Ty -

PP -
L, =
Foo -

'Y -
SPT -

DPPT -

w -

undrained shear strength (kPa) derived from unconfined compression testing.
undrained shear strength (kPa) measured using a torvane

undrained shear strength (kPa) measured using a pocket penetrometer.
undrained shear strength (kPa) measured using a lab vane.

undrained shear strength (kPa) measured using a field vane.

bulk unit weight (kN/m°).

Standard Penetration Test. Recorded as number of blows (N) from a 63.5 kg hammer dropped 0.76 m (free
fall) which is required to drive a 51 mm O.D. Raymond type sampler 0.30 m into the soil.

Drive Point Pentrometer Test. Recorded as number of blows from a 63.5 kg hammer dropped 0.76 m (free fall)
which is required to drive a 50 mm drive point 0.30 m into the soil.

moisture content (W, We)

The undrained shear strength (Su) of a cohesive soil can be related to its consistency as follows:

Su (kPa) CONSISTENCY
25 very soft
25-50 soft
50 - 100 medium or firm
100 - 200 stiff
200 - 400 very stiff
400 hard

The resistance (N) of a non-cohesive soil can be related to compactness condition as follows

N - BLOWS/0.30 m COMPACTNESS
0-4 very loose
4-10 loose
10-30 compact
30-50 dense
50 very dense




PROJECT: Panet Road Reconstruction - 900 mm LDS Crossing [ CLIENT: Dillion Consulting

TESTHOLE NO: TH07-01

LOCATION: South of CP Keewatin Rail fracks, East shoulder of Callsbeck Ave. N 5,530,386.9 E 639,162.9

PROJECT NO.: F504 023 00

CONTRACTOR: Paddock Drilling Ltd.

| METHOD: RM30, 125mm dia. SSA

ELEVATION (m): 232.239

LOG OF TESTHOLE (OLD) 2007 06 25 CALLSBECK AVE TEST HOLE LOGS.GPJ UMA.GDT 29/11/07

SAMPLE TYPE Wcras [[JsHetevTuse  [X]spuTspooN  E5BULK [/INorecovery  [J[Jcore
BACKFILL TYPE [liseEnTONITE [ ]GRAVEL [[MsougH Fa]Grout A curines []sanp

o x| 4 w E

—_ A Pocket Pen. (Su)A KQu {8y =

= E E £ ':_JJ é % i 50 Ty 200 50 " 3

100 150 100 150 200

z 53535 SOIL DESCRIPTION Y & — FrEtwE T | COMMENTS | £

i |»Nadl 2 &= { (+Pa S

a [PE|°Zl 3 S| B 7w o2 » €0 100 150 20 i

D 7] PLASTC  MC.  UQUD nmvkag s o

N0 6 80 50100 150 20
-0 =™ }5 . TOPSOIL - trace organics (rootiets), black, moist BT OO - | WL : ]
- 24~ CLAY (Organic) - silty, black, stif, most - 2823
: CLAY - silty i .
E - dark brown i ]
C 1 - stiff to very stiff, moist ¥ :
: - high plastici = ]
: high plasticity o15|" 231
- || ST~ Tt brawn, sof mafst, Tow pasticiy i - I 3
) 7 | CLAY -sifly : 3
- - brown to dark brown 4
- - stiff, moist 230
- - high plasticity i ]
. o Rl b ;
3 ‘- .
- ; 229
-4 : ;
E s -
3 H ol E
5 (R o ]
- S 227
; G20 ]
6 3
- . 226 —
: T21 |oeee ]
:_? - tuming grey, fim to stiff, trace silt inclusions below 7.0m 1
k o 225
: M o220 -
- = -trace sand below 7.6 m o 9 ]
g o T23 |- - E
F : 224
g I 24 ]
- 223
:—13 E
E Rk 222
5 G250 a
E - soft to firm below 10.7 m ) ]
—11 1
E 221
L 19 / bt B T LI fevredesandiarariensndiannaionens 1
LOGGED BY: S. Pete COMPLETION DEPTH: 16.76 m
UMA | AECOM REVIEWED BY: F. Khalil COMPLETION DATE: 21/6/07

PROJECT ENGINEER: F. Khalil Page 1 of 2




PROJECT: Panet Road Reconstruction - 900 mm LDS Crossing | CLIENT: Dillion Consulting

TESTHOLE NO: TH07-01

LOCATION: South of CP Keewatin Ralil fracks, East shoulder of Callsbeck Ave. N 5,530,386.9 E 639,162.9

PROJECT NO.: F504 023 00

CONTRACTOR: Paddock Drilling Ltd.

I METHOD: RM30, 125mm dia. SSA

ELEVATION (m): 232.239

SAMPLE TYPE Wcra (I[JsHeLeyTuBe  [X]SPLIT SPOON EsuLk [/INoRrecovery  [J[Jcore
BACKFILL TYPE [lsenToNITE [-7]eraveL (Il sLoucH fa]GrRout [/cutminGs [-]sanp
= | = =3 & A PocketPen. (S0) A X QU (SuX E
£ BEEE % % i 50 1o(okP:;15(o)zoo iuom:su 0 o)
|
= 5253 5 SOIL DESCRIPTION Wl T — ErEra e T QT COMMENTS | &
b (2NN 2 < (Pa) >
o |Puwlowl 5 o 1 1w 2 » 100150 200 i
o ol ® % FASTC  MC.  LQuD ClLzb Vare ()00 ]
24 80 100 150 200
F 12 G2 : S s I
—13 -
= 219
- SILT (T - race clay n
- - brown M G2 =
C 14 - soft to firm, moist 3
= - low plastici 9
; plastcity 218
E: - frace sand, trace gravel -
P - dense, dry to moist .
15 IR E
E i 8 217
s 1
E 16 - dense with depth below 15.8m :
- . 216
: - s | @ ]
C END OF TEST HOLE AT 16.8m IN SILT TILL s B
17 Notes: ]
- 1. No seepage observed. : 215
B 2. Some squeezing near 11.9 m. EEls .
- 3. Installed standpipes and flush mount cover. : p
E 4, Ground water level below ground surface on Oct. 1, i
—18 2007 Till = 9.85 m, Clay = 4.55m ]
- 214
sf 3
aE ]
=Y el E
of 213
= o
se |t e 3
cl 4
(o] o 3
820 ]
SE 212
wi- —
-
oF ]
ol 3
21 :
wi- —
L R (R (N BN PP 211
xr pu
or -~
wi -
af ]
2 3
or seeasiee 210
3 : dsssusstasnnimassnrassnslan o
8 E e
sF ]
SE-23 3
aF i
5’*5 209
wr -
ofF :
g C 24 3
E LOGGED BY: S. Peters COMPLETION DEPTH: 16.76 m
g UMA | AECOM REVIEWED BY: F. Khalil COMPLETION DATE: 21/6/07
S PROJECT ENGINEER: F. Khalil Page 2 of 2




PROJECT: Panet Road Reconstruction - 900 mm LDS Crossing | CLIENT: Dillion Consulting

TESTHOLE NO: TH07-02

LOCATION: North of CP Keewatin Rail fracks, East shoulder of Callsbeck Ave. N 5,530,401.5 E 639,130.2

PROJECT NO.: F504 023 00

CONTRACTOR: Paddock Drilling Ltd.

| METHOD: RM30, 125mm dia. SSA

ELEVATION (m): 231.876

LOG OF TESTHOLE (OLD) 2007 06 25 CALLSBECK AVE TEST HOLE LOGS.GPJ UMA.GDT 29/11/07

SAMPLE TYPE Wcrrs [[[]sHeLBy TuBe  [X]SPLIT SPOON =[:T NORECOVERY  [J[]core

= w el

P a & Pocket Pen. (Su) A X QU (SuX E

£ é e 50 10(okpa)150 200 50 100 150 200 o)

-y

E |5 SOIL DESCRIPTION Wl & — WToa U WE T Tovas (I COMMENTS | £

w | = % 5 (ki) kPa) =

a |S 2| o 7 19 212 50 100 150 200 T

b4 %) PLASTC MC.  LiQUD Qi Va;: (Su)0 w

—e—
0 4 60 B 50 100 150 200
- 0 §/<$ TOPSOIL - trace organics (rootiets), black, moist A PR G JToaeTs: Teeeen eeerdiend 4
- %7/,1 CLAY (Organic)- silty 61l I
- "*/.| - black, stiff, moist, medium to high plasticity i ]
- /' / CLAY -sily Gz | :
C / - dark brown T 231
. /| - siff, moist, high plastiity :
- SILT - light brown, soft, moist, low plasticity § el shees  SMNRRco: Sk MMM NN N
i ;.‘;,'v :j CLAY and SILT -
- A4l - brown St
—2 [ Efj - firm to stiff, moist, low to medium plasticity o 20 -
o CLAY -silty ; A
o /% - brown . :
- - firm to stiff, moist T =
:_3 / - high plasticity ‘ G5 | 229
= % - brown to dark brown, stiff below 3.0 m JURORCENNNE-S IDBRCHNNNG NN INRRCHRIN- RN SRR S ]
:_ 4 % 228 —:
; % . cs :
E - eosedtirresfus —:
=5 Z ]:[ : 227 ]
5 / e8| E:
= % i ] 226
: % ]I M S D e :
s % : 25~
s % W o[ i e e E
5 % I[ T e 24
- % - trace sand, fimn to stiff below 8.2 m i 3
- % W G2 293
—9 / = 3
: 4 . o3| o :
3 END OF TEST HOLE AT 10.7 m IN CLAY % 213
=T Notes: E
5 1. No sloughing observed. 3
= 2. Some seepage observed from silt layer. 3
C 12 T DO DRPPP: PP PRI PR feeesetrend 220_"
LOGGED BY: S. Peters COMPLETION DEPTH: 10.67 m
UMA [ AECOM REVIEWED BY: F. Khali COMPLETION DATE: 21/6/07
PROJECT ENGINEER: F. Khalil Page 1 of 1




PROJECT: Panet Road Reconstruction - 900 mm LDS Crossing | GLIENT: Dillion Consulting

TESTHOLE NO: TH07-03

LOCATION: North of CP Keewatin Rail tracks, East shoulder of Callsbeck Ave.

PROJECT NO.: F504 023 00

CONTRACTOR: Paddock Drilling Ltd.

| METHOD: RM30, 125mm dia, SSA

ELEVATION (m): 231.725

LOG OF TESTHOLE (OLD) 2007 06 25 CALLSBECK AVE TEST HOLE LOGS.GPJ UMA.GDT 29/11/07

SAMPLE TYPE Wcras ([[JsHELBY TUBE ~ [XISPLIT SPOON EButk [/InoRrecovery  [[[]core
BACKFILL TYPE [lisENTONITE [TJeRraAvEL [MstoucH faJGrROUT {AcutnnGs [-]sAnD

= QE 3 'E'EJ s | APodetPen (s0A xou(sju‘b( E

E |Wyy @ w =

= 50 100 150 200 50 100 150 200 o

=585 SOIL DESCRIPTION ul & g T ¥ COMMENTS | 2

8 |°8| 5 S| S| o w2 B 50100 150 200 | i

77 ) FUASTIC  MC.  LIQUID CILab Vane (Su)J i

M0 40 608 50 100 150 200 -
- 0 L TOPSOIL - some organics (rootlets), black, most . iRt fveead H o
- /.1 CLAY (Organic) - silty, irace roollets, trace decomposed plant | v : N
o »5/| material : ,
- 77/ -black . 231
= /A - stiff, moist . d
- /7] -high plasticity waned :
C “ = G311l 1
o bl 3
- l [ SILT - light brown, soft, moist, low plasticity G3z|.., 2905
o CLAY - sily, brown to dark brown, sif, moist, mediurm to high ' ;
2 ¢ plasticity 3
E CLAY and SILT - brown, soft to firm, moist, low to medium a
E \plasticity / X
E CLAY - silty 229
L3 - brown to dark brown o e
E - stiff, moist i k
- - high plasticity T34 |- ]
- 228
= : i
: M o5 |00 ;
: e n 213
s * :
2 = i Gy 263
._6 - ]
- ]I 128 |- 1
: 225
=7 ]
. G390 3
; 24
E - trace sand, tumning grey, firm to stiff, trace silt inclusion near 8.2 E
o m 3
E 2234
g I G4 E
: 222
10 :
; /, . G2 ;
5 END OF TEST HOLE AT 10.7 m IN CLAY 221
T 11 Notes: ]
o 1. No sloughing observed 1
= 2. Some seepage observed from silt layer. .
- 3. Installed standpipe and flush mount cover. .
- 4, Ground water leve! 1.90 m below ground surface on Oct. 1, Pervnienaed 220 -
- 12 2007. T R T PR T PP H 5
LOGGED BY: S. Peters COMPLETION DEPTH: 10.67 m
UMA | AECOM REVIEWED BY: F. Khalil COMPLETION DATE: 21/6/07
PROJECT ENGINEER: F. Khalil Page 1 of 1




