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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) has been retained by Philips Engineering Ltd. (Philips) on behalf
of the Corporation of the City of Mississauga to provide geotechnical engineering services and a
hydrogeological assessment for the proposed installation of a new 400 mm diameter watermain to
cross beneath Highway 403 and Highway 407 ramp, approximately one kilometer west of Winston
Churchill Boulevard in the City of Mississauga, Ontario. The geotechnical investigation was
carried out at this site in May 2008 to obtain subsurface data pertinent to the design of the access
shafts and the tunnel crossing and to facilitate approval of the crossing by the Ministry of
Transportation, Ontario (MTO). Further, pavement engineering services were also requested, as
outlined in Addendum No. 2, for the proposed Highway 403 shoulder strengthening required
during construction of the Ridgeway Drive Extension, and will be provided under separate cover.

This report addresses the geotechnical investigation carried out for the proposed watermain
crossing of Highway 403 and the Highway 407 ramp. The purpose of this report is to describe
subsurface conditions anticipated along the proposed watermain alignment at the Highway 403/
407 crossing, to present recommendations and comment on the geotechnical/hydrogeological
aspects of the design works and to provide an interpretation of the ground behaviour in relation to
anticipated tunnelling operations.

The terms of reference and scope of work for the geotechnical/hydrogeological investigations are
outlined in The Corporation of the City of Mississauga’s Request for Proposal (RFP) document for
Procurement No. FA.49.586-07 and in Golder’s Proposal No. P81-1018 dated January 10, 2008.

The factual data, interpretations and recommendations contained in this report pertain to a specific
project as described in the report and are not applicable to any other project or site location. If the
project is modified in concept, location or elevation, or if the project is not initiated within twelve
months of the date of this report, Golder Associates Ltd. should be given an opportunity to confirm
that the recommendations are still valid. The contents of this report have been based on
information pertinent to the proposed watermain alignment provided to us by Philips Engineering
Ltd. and have been prepared solely for use by The City of Mississauga, its consultants (Philips)
retained to design the watermain crossing and government agencies from whom permitting for the
crossing is required. Golder Associates Ltd. (Golder) accepts no responsibility for any reliance
upon, including any decisions made on the basis of, the contents of this report by any other third

party.
This report should be read in conjunction with the “Important Information and Limitations of this

Report” following the text of the report. The reader’s attention is specifically drawn to this
information, as it is essential for the proper use and interpretation of this report.

Golder Associates
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2.0 SITE DESCRIPTION

The site for the proposed watermain crossing of Highway 403/407 ramp is located between
Winston Churchill Boulevard and Ninth Line, approximately one kilometer west of Winston
Churchill Boulevard in Mississauga, Ontario. The proposed watermain crossing is to be
constructed approximately 20 m east of the proposed Ridgeway Drive extension/overpass, as
shown on Drawing 1.

In the areas of the Highway 403/407 ramp crossing, the project will consist of installing a 400 mm
diameter watermain inside a steel liner by means of tunnelling/trenchless installation methods with
two access shafts; one located on either side of Highway 403. Conventional open-cut excavations
will be carried out beyond the proposed highway crossing. We understand that the proposed cased
portion of the crossing may be up to approximately 180 m in length with a length of about 95 m
constituting the actual tunnel crossing under the highway, and the invert of the watermain is to be
installed at depths between approximately 4 m and 5 m below the Highway 403 road grade.

The terrain in the area of the crossing is generally flat-lying with the exception of two drainage
ditches that run along the north and south sides of Highway 403 and an embankment / berm,
approximately 5 m high relative to the surface of the highway, located directly south of the
Highway 403 Eastbound lanes. A natural water course cuts through the relatively flat-lying field;
about 100 m north of Highway 403/407 ramp and flows to the south through an existing box
culvert, located about 150 m east of the proposed crossing.

Fill materials have been locally placed along the north and south sides of Highway 403 and the
grade across the site varies between approximately Elevation 177 m and Elevation 183m, while the
Highway 403/407 grades vary from about Elevation 179 m to Elevation 179.5 m at the proposed
crossing, based on the topographic plan/profile provided by Philips.

For the purpose of this investigation, preliminary design drawings were provided to Golder by

Philips on June 10, 2008, including survey information and the proposed watermain alignment and
profile (revised date May 28, 2008).

Golder Associates
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21 Previous Investigations

Borehole information from a previous investigation carried out west of the site for the proposed
extension/overpass to connect Ridgeway Drive north and south of Highway 403 was reviewed in
preparation of this report. The results of this previous investigation are provided and discussed in
the following report and the relevant borehole information is included in Appendix B following the
text of this report:

* Golder Associates Ltd. Report No. 06-1111-021 entitled “Foundation Investigation and
Design Report, Municipal Class Environmental Assessment Study, Ridgeway
Drive/Highway 403 Grade Separation, Mississauga, Ontario, Procurement No: FA.49.333-
05”, dated July 2007,

Based on the available information from the above referenced investigation, the subsurface
conditions generally consisted of fill materials underlain by a deposit of clayey silt till, underlain
by a layer of clayey silt to silty clay and/or silty sand to sandy silt till, overlying shale bedrock at
depths of 9 m to 12 m below ground surface (Elevation 165 m to Elevation 170 m).

Golder Associates



July 2009 -4 - 08-1111-0014

3.0 INVESTIGATION PROCEDURES

A subsurface investigation was carried out at the site of the proposed watermain crossing beneath
Highway 403/Highway 407 ramp between May 1 and May 5, 2008. At this time, three (3)
boreholes (numbered WM1, WM2, and WM3) were advanced at the site using a track-mounted
CME 55 drill rig supplied and operated by Geo-Environmental Drilling Ltd. of Milton, Ontario.

The boreholes were advanced using 108 mm inside diameter (I.D.) continuous flight hollow stem
augers and 102 mm outside diameter (O.D.) solid stem augers, to depths ranging from 11.1 m to
13.9 m below the existing ground surface. Soil samples were obtained at 0.75 m and 1.5 m
intervals of depth, using 50 mm O.D. split-spoon samplers in accordance with the Standard
Penetration Test (SPT) procedure.

The groundwater conditions in the open boreholes were observed during the drilling operations and
three monitoring wells were installed permit monitoring of the groundwater levels at the site; one
drilled adjacent to WMI screened within the silty sand/ sandy silt till deposit, one in WM3
screened within deep till deposit and one adjacent to WM3 screened in shallower clayey till
deposit. The wells consist of 50 mm diameter PVC pipe with 1.5 m long screens surrounded by a
sand pack, sealed with bentonite from the top of the sand pack to the ground surface. The
installation details and water level readings are described on the Record of Borehole sheets that
follow the text of this report. Upon completion of the drilling operations, the non-instrumented
boreholes were backfilled to the ground surface using bentonite pellets, as per Ontario Regulation
372 (amendment to O.Reg. 903). Further, hydraulic conductivity testing was carried out on May
14, 2008 to measure the permeability of the existing site soils in the three recently installed
monitoring wells and in three wells installed during the proposed Ridgeway Drive
Extension/overpass investigation (in Boreholes BH5, BH12 and BH18, included in Appendix B).

The field work was monitored on a full-time basis by a member of Golder’s engineering staff who
arranged for the clearance of underground utility services, directed the sampling and in-situ testing
operations, and logged the boreholes. The soil samples were identified in the field, placed in
labelled containers and transported to Golder’s laboratory in Mississauga for further examination
and testing. Index and classification tests consisting of water content determinations, Atterberg
limits and grain size distribution were carried out on selected soil samples.

The boreholes were located in the field and measured by a member of our engineering staff relative
to site features and the proposed alignment staked by Philips. As the boreholes were drilled
approximately 2m to 3 m from the proposed staked alignment, the northings, eastings and
elevations of the as-drilled boreholes were adjusted based on our field measurements and the
available survey information provided by Philips.

Golder Associates
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The borehole locations (referenced to UTM NADS3 74, Zone 17 northing and easting coordinates)
and ground surface elevations (referenced to Geodetic datum) are shown on Drawing 1 and

summarized below.

Borehole
Number

Borehole Locations

UrM
NADS3

Urm
NADS3

Elevation (m)

Northing (m) | Easting (m)
WM1 North Shaft 4821008.1 603454.0 177.4

Ground
Surface

WM2 Along alignment
(shoulder of Highway 403 4820984.1 603470.5 179.2
westbound lane)
WM3 South Shaft 4820940.2 603516.1 183.1

Golder Associates
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4.0 SITE GEOLOGY AND STRATIGRAPHY
4.1 Regional Geology

According to The Physiography of Southern Ontario’, the site is located within the physiographic
regions known as the Peel Plain and the Trafalgar Moraine portion of the South Slope. This area
slopes gradually downward towards Lake Ontario. The overburden generally consists of silty
clay till to clayey silt till with significant shale content. The till in turn overlies shale bedrock of
the Queenston Formation, with interbedded grey limestone / siltstone layers.

4.2 Site Stratigraphy

Three boreholes were advanced at the site of the proposed watermain crossing at the locations
shown on Drawing 1. Two boreholes were drilled north and south of Highway 403, and one
borehole was drilled on the shoulder of the Highway 403 westbound lanes.

The detailed subsurface conditions encountered in the boreholes and the results of in-situ and
laboratory testing are given on the Record of Borehole sheets; and the results of the laboratory
tests are also presented on Figures 1 to 6. The stratigraphic boundaries shown on the Record of
Borehole sheets are inferred from non-continuous sampling, observations of drilling progress and
the results of Standard Penetration Tests (SPTs). These boundaries, therefore, represent
transitions between soil types rather than exact planes of geological change. The subsoil
conditions will vary between and beyond the borehole locations. The inferred soil stratigraphy
based on the results of the boreholes is shown on Drawing 1.

In summary, the boreholes advanced along the proposed Highway 403/407 ramp crossing consist
of fill materials underlain by deposits of clayey silt till and silty sand till. The fills were generally
granular pavement materials and/or a cohesive material containing varying amounts of topsoil.
The till is comprised of an upper clayey silt layer and a lower sandy silt to silty sand layer. The
till is underlain in places by sand and/or clayey silt deposits.

A more detailed description of the subsurface conditions encountered in the boreholes along the
proposed watermain crossing is provided in the following sections.

' Chapman, L.J. and D.F. Putnam. The Physiography of Southern Ontario, Ontario Geological Survey
Special Volume 2, Third Edition, 1984. Accompanied by Map P.2715, Scale 1:600,000.

Golder Associates
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4,21 Fill Materials

Borehole WM2 was advanced through the south shoulder of the westbound lanes of Highway
403. At this location, a surficial layer of sand and gravel fill was encountered at ground surface
to a depth of about 0.8 m.

A clayey silt fill material was encountered in all three borecholes (WM1 to WM3) either beneath
the sand and gravel fill or at ground surface north and south of Highway 403. The clayey silt fill
contains some sand, trace gravel and varying amounts of organic matter including pockets of
topsoil and rootlets. In the boreholes, the fill extends to depths ranging from about 1.5 m to 3.1
m, corresponding to Elevation 175.9 m to Elevation 180.1 m. It is noted that the fill generally
increases in thickness from north to south at the borehole locations (from Boreholes WM to
WM3).

Standard Penetration Tests (SPT) ‘N’ values measured within the clayey silt fill materials in the
three boreholes, range from 3 to 14 blows per 0.3 m of penetration, and a single ‘N’ value of 21
blows per 0.3 m of penetration, suggesting a variable consistency ranging from soft to very stiff.
The water content measured on three samples of these fill materials range from about 15 percent
to 18 percent.

4.2.2 Silty Clay

Beneath the fill material at the location of Borehole WM3, a deposit of dark grey silty clay
containing variable organic matter and topsoil pockets was encountered at a depth of about 3.1 m
and was about 3 m thick. It should be noted that this material may be indicative of an old creek
channel that used to cross through this area. Three SPT ‘N’ values measured within the silty clay
material varied from 1 to 5 blows per 0.3 m of penetration, suggesting a very soft to firm
consistency. .

The result of a grain size distribution test carried out on a sample of the silty clay deposit is
provided on Figure 1. An Atterberg limit test performed on the same sample measured a liquid
limit of 39 percent, a plastic limit of 19 percent and a corresponding plasticity index of 20
percent, suggesting that this material is a silty clay of intermediate plasticity, as shown on Figure
2. A water content measured on a selected sample of the silty clay deposit was about 24 percent.

4.2.3 Clayey Silt with Sand (Till)

A till deposit of brown to grey clayey silt with sand was encountered below the fill materials in
Boreholes WM1 and WM2 and beneath the silty clay in Borehole WM3. The top of the clayey

Golder Associates
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silt till deposit was encountered between Elevation 175.9 m and Elevation 177.1 m and it varied
in thickness from 3.1 m to 6.1 m.

SPT ‘N’ values measured within the clayey silt till deposit range from 16 blows to 41 blows per
0.3 m of penetration, suggesting a very stiff to hard consistency.

The results of the four grain size distribution tests carried out on selected samples of the clayey
silt till deposit are provided on Figure 3. The results of four Atterberg limit tests carried out on
select samples measured liquid limits ranging from 16 percent to 26 percent, plastic limits
between 11 percent and 15 percent and plasticity indices ranging from 5 to 12. The results of the
Atterberg limits testing suggest that this material is a clayey silt of low plasticity, as shown on
Figure 4. Natural water contents measured on samples of the clayey silt till deposit varied from 7
to 14 percent.

4.2.4 Silt and Sand to Sandy Silt (Till)

A deposit of grey silt and sand to sandy silt till consisting of trace to some gravel, trace clay and
shale and/or limestone fragments was encountered directly below the clayey silt till deposit in all
three Boreholes. It should be noted that fragments and cobbles/boulders may be present within
the till at some borehole locations.

The surface of the silt and sand to sandy silt till across the site was encountered between
approximately Elevation 171.0 m and Elevation 173.1 m with a thickness, where fully penetrated,
varying between about 2.5 m and 4.5 m. At the location of Borehole WM2, approximately 3.9 m
of this till deposit was encountered to the termination depth of the borehole.

SPT ‘N’ values measured within the silt and sand to sandy silt till deposit varied from 50 to 67
blows per 0.15 m of penetration to 50 blows per 0.08 m of penetration, indicating a hard
consistency to very dense relative density.

The results of three grain size distribution tests carried out on samples of the silt and sand to
sandy silt till are shown on Figure 5. An Atterberg limit test carried out on a sample of this till
measured a liquid limit of 14 percent, a plastic limit of 12 percent and a corresponding plasticity
index of 2 percent; these results suggest that portions of this till deposit consist of a sandy silt of
low plasticity, as shown on Figure 6. Natural water contents measured on three samples of this
till were 6 percent, 7 percent and 13 percent.

Golder Associates
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4.2.5 Sand

A deposit of grey sand was present below the silt and sand to sandy silt till at a depth of 9.1 m in
Borehole WM. This sandy layer was encountered at an Elevation of about 168.3 m, and had a
thickness of 1.6 m.

SPT ‘N’ values measured within the sand were 50 blows for 0.08 m of penetration, indicating a
very dense relative density.

4.2.6 Clayey Silt

A deposit of grey clayey silt was encountered in Boreholes WM1 and WM2 advanced in the area
of the north portion of the proposed alignment. This deposit was found underlying the sand
deposit in Borehole WM1 and silt and sand till in Borehole WM2 at a depth of about 10.7 m
below ground surface, corresponding to Elevation 166.7 m and Elevation 168.5 m, respectively.
Approximately 0.5 m of clayey silt was encountered prior to termination of both boreholes. Shale
and limestone rock fragments were noted within this deposit at the location of WM2.

Two SPT ‘N’ value recorded within the clayey silt were 32 blows per 0.3 m of penetration and 93
blows per 0.25 m of penetration, indicating a hard consistency.

4.2.7 Groundwater Conditions

The water levels were observed in the open boreholes during and after drilling and three
monitoring wells were installed at the locations of Boreholes WM1 and WM3. A single well was
installed adjacent to Borehole WM, screened within the silty sand/ sandy silt till deposit and two
wells were installed in the area of Borehole WM3; one screened within the deep sandy silt till
deposit in WM3, and one screened in the shallower clayey till deposit adjacent to Borehole WM3.
Details of the monitoring well installations are shown on the Record of Borehole Sheets
following the text of this report. The water levels in the monitoring wells are summarized below:

Ground Surface Water Level Measurement
Borehole No. Elevation (m) June 4, 2008
Degth (mg ! Elevation (m)
WMI 177.4 1.5 175.9
WM3 (shallow) 183.1 7.9 175.2
WM3 (deep) 183.1 7.3 175.8

It should be noted that groundwater levels in the area are expected to fluctuate seasonally and are
expected to rise during wet periods of the year.

Golder Associates
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4.3 In-situ Hydraulic Conductivity Testing

In-situ hydraulic conductivity tests (rising head tests) were carried out in the previously installed
monitoring wells of Boreholes BH5, BH12, BH18 (advanced in January/F ebruary 2007 for the
proposed Ridgeway Drive Extension/Overpass investigation), and at the location of Boreholes
WMI and WM3 (advanced in May 2008 for the proposed watermain crossing investigation). The

results of the rising head hydraulic conductivity testing are summarised below.

Measured
Well Screen 2
Borehole Depths (m) Material Depth to Watfr H)’(’ral.!llf:
Water Level  Elevation  Conductivity
No. Screened In - :
Top  Base (m) (m) (em/s)
(cm/sec) |
BH5 9.4 13.0 Bedrock 0.6 177.8 7x10°
BHI12 112 147  Residual Soil/ 0.1 (above 176.7 1x107
Bedrock Contact ground)
BH18 8.6 12.1 Silty Sand to 1.8 176.8 5x10°
Sandy Silt Till
WMI1 5.6 7.6 Silt and Sand to 1.5 175.9 4x107°
Silty Sand till
WM3 6.9 9.1 Clayey Silt Till 7.9 175.2 3x 107
WM3 11.2 13.9 Sandy Silt Till 73 175.8 2x10°

Based on the response to these tests, the hydraulic conductivity of the glacial till overburden and
shallow bedrock deposits is considered to be relatively low (e.g., less than 5 x107 cm/s).

Golder Associates
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5.0 DISCUSSION AND ENGINEERING RECOMMENDATIONS
5.1 General

This section of the report provides geotechnical and hydrogeological comments and
recommendations for the proposed Highway 403/407 ramp watermain crossing east of Ridgeway
Drive. The recommendations are based on interpretation of the factual data obtained from the
boreholes advanced during the subsurface investigation at this site. The interpretation and
recommendations provided are intended only to provide the designers with sufficient information
to assess the feasible tunneling alternatives and to design the proposed watermain crossing. As
such, where comments are made on construction they are provided only in order to highlight
those aspects which could affect the design of the project. Those requiring information on
aspects of construction should make their own interpretation of the factual information provided
as it may affect equipment selection, proposed construction methods, scheduling and the like.

It is understood that the proposed 400 mm diameter watermain is to extend beneath the Highway
403/407 corridor by means of trenchless (tunneling) techniques; connecting the two existing
service lines north of Highway 403 at Ridgeway Drive/Sladeview Crescent and south of Highway
403 at Ridgeway Drive/Angel Pass Drive. The installation of the watermain beyond the proposed
highway crossing is to be installed by conventional open cut methods and will not be discussed
herein.

Based on available drawings and discussions with Philips, the proposed highway tunnel crossing
is approximately 95 m, and an overall length of approximately 180 m is to be installed inside a
steel liner; although the size diameter of the liner has not been proposed at this time and may vary
depending on the preferred method of installation. The invert of the proposed tunnel casing will
range in depth from approximately 4.5 m to 5.5 m below the existing ground surface, equivalent
to about Elevation 173.8 m. The actual location of the two access shafts are not known at this
time; but are expected to be located with one on each side of Highway 403, in the area of
Boreholes WM1 and WM3.

The following sections provide recommendations/comments related to the geotechnical and
hydrogeological aspects of the watermain design for the Highway 403/407 crossing.

5.2 Temporary Works
This section provides a discussion of and parameters for conceptual design of temporary ground
support systems that will be required for the access shafts to the watermain tunnel. It is assumed

that the contractor will be responsible for the detailed design of any temporary support systems, if
required.

Golder Associates
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5.21 Excavation Support

It is not known at this time whether the entry and exit shafts will be constructed vertically or will
be conventional open cuts with sloping banks.

Care should be taken to direct surface water away from the open excavations and all temporary
excavations should be carried out in accordance with the Occupational Health and Safety Act and
Regulations for Construction Projects. For excavations at this site, the cohesive fill materials
would be classified as a “Type 3” soil under the Act, the native silty clay encountered on the
south side of Highway 403 would be classified as a “Type 4” soil and the native clayey silt till to
sandy silt till deposits would be classified as a “Type 2” soil. Temporary excavations through the
“Type 2” and “Type 3” soils may be made with side slopes no steeper than 1H: 1V, as measured
from the bottom of the excavation. Temporary excavations through the “Type 4” soils may be
made with side slopes no steeper than 3H: 1V.

Temporary excavation support/shoring will be required in areas where sufficient space is not
available to carry out the excavation using these side slopes and in areas where
settlement/deformation sensitive structures and/or existing utilities are present adjacent to the
excavation.

Where shafts will be vertical and constructed by sheeted and braced excavations, the temporary
support systems for the excavation, including the headwalls for the tunnel entry and exit shaft,
should be designed to resist the earth and surcharge load distribution presented on Figure 7, and
the design parameters provided below may be used for conceptual design. The loading from
existing adjacent structures and/or construction equipment should be included as a surcharge.

. 3 Elevation @ [ iyes ¢ [
Material Range (m) ; (kN;’ms) o Ka Yw hy :
S __Fll___ | 1759t0183.1 [ 19 | 035 |
Very Soft to Firm Silty Clay (WM3) | 177t0180.1 | 18 | 04 0.81 v | FromElev.
Very Stiff to Hard Clayey Silt Till ~ 171t0 177.1 | 20 .03 ’ [ 1775 m
Very Dense Silt and Sand to Sandy

Silt Till Below 173.1 ; 22 | 0.25

* The subsurface conditions will vary in layer thickness and elevation at each shaft and should be reviewed

separately for the design of the temporary shoring system.
The distribution shown on Figure 7 should be applied to the design of the vertical support

members, as well as for the calculation of horizontal restraint loads. The design must also include
water pressure assuming groundwater levels.

Golder Associates
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Although the locations of the shafis are not known at this time, they are anticipated to remain
inside of MTO property; therefore, if temporary excavation support is required at this site within
the MTO road allowance, it should be designed and constructed in accordance with MTO’s
Special Provision 105519, such that lateral movement of the temporary shoring system meet
Performance Level 2, as specified.

5.2.2 Thrust Block Resistance

It is anticipated that the entry shaft for tunnelling beneath Highway 403/407 ramp will be located
such that tunnelling proceeds "up-gradient" allowing any seepage water to flow by gravity back
to the entry shaft. It is also anticipated that thrust blocks constructed at the rear of the entry shaft
will bear against the clayey silt till to silt and sand till.

The thrust block may be sized in accordance with the passive resistance pressure calculated from
the following equation:

P,=K,6,

where P, s the passive pressure (kPa)
K,  Coefficient of passive pressure, which can be assumed to be 3.25
o, Effective Stress at the depth of the thrust block (kPa)

The passive earth pressure derived using the above equation is an ultimate value and should be
reduced by a Factor of Safety of 2 for calculation of allowable Jacking stresses.

5.2.3 Shaft Preparation and Groundwater Control

Depending on the size of liner casing and the proposed tunnelling methodology, the entry and exit
shafts are anticipated to be located below the groundwater table and will be generally within the
very stiff to hard clayey silt till. Assuming a tunnel invert of about Elevation 173.8 m, the base of
the shaft will potentially extend into the upper portion of the very dense silt and sand to sandy silt
till and there may be lenses or layers of saturated cohesionless soil encountered in the excavation.
Therefore, base treatment measures will be required in the shafts to provide a stable working base
for the tunnelling operations. A levelling and drainage mat of compacted granular material
should be placed at the base and covered with a working mat of lean mix concrete. Pumping of
groundwater from the shafts will be required to relieve pressure from under the working slab and
to remove groundwater that seeps from cohesionless soil lenses. Removal of such groundwater
can be carried out with several pumps installed in properly filtered sumps that extend below the
working slab and intersect the drainage layer below the slab.
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If thick interlayers or lenses of cohesionless deposits are encountered at and/or below the base of the
excavation, then supplementary groundwater lowering by dewatering wells or a temporary shoring
system that would provide cut-off to groundwater flow will be necessary to maintain stability of the
excavation base. The proximity of adjacent services or structures and their tolerance for settlement
must be assessed and confirmed that they can tolerate some movement as a consequence of the
excavation and potential dewatering.

Based on the subsurface information at the borehole locations and the preliminary alignment, the
underlying cohesionless tills deposits are anticipated to be approximately 0.7 m to 1.0 m below the
proposed tunnel invert. Depending on the final shaft invert level, this condition may result in basal
uplift for the north shaft. Once the final design is completed, the stability of the shaft bases against
basal uplift should be reviewed and if an adequate factor of safety does not exist, dewatering of the
underlying water-bearing deposits will be required.

5.2.4 Potential Dewatering Requirements

Based on the measured hydraulic conductivity test results, the permeability of the till and bedrock
deposits is considered to be relatively low (less than 5 x107 cm/s). As such, it is anticipated that if
dewatering is required to maintain dry conditions within the access shafts, the quantity will likely be
less than 50 m*/day

The area around the access shafts should be graded to promote surface water drainage away;
consideration could also be given to elevating the access shafts with respect to the surrounding
terrain to eliminate the potential for entry of overland drainage.

To develop a preliminary indication of potential groundwater quality issues in the vicinity of the
proposed construction site, a field filtered groundwater sample was collected from WMI1 and
submitted to Maxxam Analytics Inc. (an independent CAEAL accredited laboratory) in
Mississauga, Ontario for general chemistry analyses. The results of the general chemistry
analysis, as provided in Appendix D, show no indication of groundwater contamination near
WMI. The concentration of groundwater constituents at WMI1 is reasonably consistent with
groundwater quality of Southern Ontario shallow overburden aquifers.

During construction, pumped groundwater from the shafts must be disposed of in an acceptable
manner. Considering the low pumping rate anticipated from the construction area, containment
of the pumped groundwater in a storage tank and subsequent disposal at a licensed facility may be
the most cost effective approach. Other alternatives include diversion to the municipal sewer
system or local water courses (under a Section 53 Certificate of Approval). It is to be noted that
additional groundwater quality analysis would be required to support any application for the
municipal sewer use permit or groundwater discharge to local surface water courses.
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As discussed, grouting of the annular space around the casing will minimize groundwater seepage
along the main. As such, the watermain is not anticipated to have any significant long-term
impact on local groundwater flow.
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6.0 GROUND BEHAVIOUR IN RELATION TO TUNNELLING

It is understood that the tunnelling contractor will be responsible for choosing the method and
equipment for tunnelling. The preferred alternative should be chosen to ensure that ground
movements as monitored at the ground surface do not exceed 15 mm. The description of the
anticipated ground behaviour provided in this section only applies to anticipated construction
methods described herein and in the previous section. Ground behaviour will vary if methods
different from those considered in the report are adopted. It should not be construed that the
Contractor is restricted to the particular methods considered herein, although in the event of
alternative methods, the Contractor must make his own interpretation of the anticipated ground
behaviour, based on the factual information provided herein.

Descriptions of anticipated soil behaviour such as "firm" ground are based on Terzaghi's®
classifications of soils for tunnelling as referenced below.

6.1 Highway 403/407 Ramp Tunnel Crossing

The proposed watermain invert is expected to be at approximate Elevation 173.8 m that is
approximately 5.5 m below the centreline of Highway 403, resulting in a minimum of about 4.8
m of cover material above the casing/liner obvert. The entry and exit shaft locations are not
known at this time but are expected to be located on each side of Highway 403 in the general area
of Boreholes WM1 and WM3. The subsurface soil conditions in these boreholes (at the
approximate location of the shafts on the north and south side of Highway 403), generally consist
of surficial fill materials which are underlain by very stiff to hard clayey silt till, underlain by
very dense silt and sand to sandy silt till. At the location of Borehole WM1, a deposit of very soft
to firm silty clay containing variable amounts of organic matter was encountered, considered to
be natural infilling of an old creek bed. Although it is anticipated that the proposed tunnel
alignment will extend through the clayey silt till, above the silt and sand to sandy silt till
interface, the presence of layers/lenses of silty sand may be expected within the clayey till near
the surface of the silt and sand to sandy silt till and therefore, groundwater seepage may occur due
to the presence of thin seams of water-bearing cohesionless soils. The relatively shallow
groundwater levels within these deposits is above the proposed tunnel obvert, and therefore, these
layers and seams would potentially flow into unsupported tunnel headings, causing localized
ground loss at and above the tunnel heading. The following information is provided regarding the
geotechnical aspects of the design of the tunnelling operations.

* Excavation progress and selection of excavation equipment must take due account of the hard
nature of the clayey silt till deposit.

Terzaghi, K. "Geologic Aspects of Soft Ground Tunnelling", Chapter2 of Applied
Sedimentation, P.D. Trask ed; John Wiley & Sons, New York, 1950.
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* Although not encountered in the boreholes drilled on the proposed tunnel alignment, cobbles
and boulders are generally present within till deposits and provisions must be made in the
proposed tunnelling method for handling cobbles and boulders without loss of ground.

* An unsupported tunnel in the clayey silt till deposit is expected to behave as firm to bouldery
ground if exposed as an open face. However, relatively thin water-bearing seams and
interlayers of cohesionless silty sand may be present within the clayey silt till, particularly
near the interface with the underlying silt and sand to sandy silt till. Such lenses are expected
to be initially stable due to dilation in response to stress relief upon initial exposure.
However, if left unsupported, the material will behave as slow ravelling ground. Therefore,
while it is considered feasible to advance a tunnel with an unsupported face through these
ground conditions anticipated along the alignment, contingency measures for controlling
water-bearing seams and lenses must be incorporated into the tunnelling methodology.

* To maintain face stability and minimize ground movements it is recommended that mining
operations continue non-stop once started. If it is necessary to stop tunnelling operations for
any reason, the face should be completely supported by breasting boards. Such face support
should be pre-cut and assembled prior to the start of tunnelling so that it can be readily
installed, if required. Further, filter fabric, straw and other packing materials should be
available on site for use in containing any localized occurrences of ravelling or flowing
ground.

o If the tunnel alignment is to extend through the underlying silt and sand to sandy silt till
deposit, greater amounts of water seepage may occur. Tunnelling methods that utilize a
closed-face (pressurized face), such as micro-tunnelling slurry pressure balance shields or air-
pressure shields, will control the surrounding groundwater pressures and therefore, minimize
the risk of ground losses occurring.

*  Whatever tunnelling method is selected, it is emphasized that the resulting performance of the
completed tunnel crossing is largely dependant upon construction procedures and techniques.
The work should be carried out by a qualified contractor experienced in this type of work.
The contractor's proposed methodology should be reviewed by the geotechnical engineer
prior to construction. During construction, the tunnelling operations should be monitored by
the geotechnical engineer.

6.2 Tunnelling Options

It is understood that the proposed watermain is to be installed beneath Highway 403/407 ramp by
trenchless technology. Trenchless technology covers a wide range of methods, such as “jack and

b2 A 1 2% <C

mine”, “jack and bore”, “microtunneling” and “pipe ramming” techniques. With any of these
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options, the equipment must be able to handle the presence of water-bearing sand layers and the
removal and/or breaking of boulders, if encountered during tunnelling, such that the stability of
the tunnel face is maintained and tunnelling advance can be assumed. Based on drawings
provided to us by Philips, it is intended that the tunnel will be constructed with a liner, and the
watermain will be installed in the liner and then surrounded by grout. It is understood that the
steel liner is a protection requirement for watermains installed below highways.

Given the requirement for a permanent (steel) liner to surround the watermain, it is anticipated
that “pipe” jacking operations will be utilized to install the casing behind soil mining operations
at the tunnel face. It is anticipated that the casing/liner will be installed and advanced in sections
with the segment connections designed to provide a smooth flush exterior to minimize resistance
along the pipe exterior and facilitate jacking. Given the proposed length of the tunnel crossing
(i.e. approximately 95 m), the use of a bentonite slurry for lubrication and/or an intermediate
Jjacking station may need to be considered during installation of the casing/liner.

While the use of a conventional steel ribs and lagging primary lining is feasible at the site, it
would not provide satisfactory permanent protection to the watermain and a (steel) liner would
therefore be required to be placed inside the ribs and lagging. This lining process would increase
the required tunnel diameter and increase tunnelling costs, and for these reasons, it is not
considered further in this report.

For this reason, methods that do not permit installation of a (steel) liner prior to installation of the
pipe, such as Horizontal Directional Drilling, are not considered feasible and will not be
discussed herein.

A discussion of the various tunnelling methods are outlined below and a summary comparison of
the advantages, disadvantages and risks associated with these installation methods, is presented in
Table 1 following the text of this report. Some of the options discussed below are dependent on
the proposed diameter of the tunnel and may not be considered feasible once this casing/liner size
is confirmed.

6.2.1 Jack and Mine

As noted, the clayey silt till is anticipated to behave as firm to bouldery ground if exposed in an
open tunnel face. Thus, it is considered feasible to advance the tunnel using an open face shield
in which material at the face is excavated by “hand” or with a hydraulic excavator arm (digger
shield). Such an open shield should have the capability of being jacked independently ahead of
the steel liner to provide alignment control. The shield should be equipped with a suitable tail
skin to support the ground above the jacks.
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The principal risk associated with this method is from encountering thick cohesionless water-
bearing interlayers and/or the interface of the underlying sandy till in areas between the locations
where boreholes were advanced. To control this risk, consideration should be given to specifying
a “hooded” shield for hand-mining (or “digger” shield) operation, as this would allow the tunnel
face to be maintained at an angle for face stability as the tunnel heading is advanced. A pre-
fabricated bulkhead that could be readily erected at the face of the shield should also be specified
to be on site throughout tunnel construction to allow the face to be rapidly secured, in the event
that unstable cohesionless soils are encountered at the tunnel face.

Hand-mining and “digger” shield mining may both be carried out ahead of a temporary lining that
is jacked into place. The length of the proposed tunnel crossing is significant for jacking from a
single jacking station and the contractor should consider the use of an intermediate jacking
station(s) part way along the pipe alignment. Alternatively, consideration could be given to the
use of a temporary tunnel lining of steel ribs and timber lagging that would be erected within the
tunnel shield and expanded to contact the ground after the shield is jacked forward.

6.2.2 Jack and Bore

The pipe that will form the watermain cannot be installed as a jacked-in-place tunnel liner;
therefore, a larger diameter temporary liner would need to be constructed prior to placement of
the carrier pipe. The implementation of jack and bore installation is dependent on the diameter of
the casing/liner. Although this diameter has not been confirmed, for a larger diameter tunnel at
this site, some disadvantages associated with this methodology include:

e The consistency of the clayey silt till is generally very stiff to hard and it may be difficult
to jack the pipe and advance the auger through the hard portions of the deposit;

* To control jacking forces, the use of a lubricating bentonite grout injected around the
exterior of the casing/liner may be required;

¢ The clayey silt till deposit (particularly near the silty sand/sandy silt till) is expected to
contain cobbles and boulders which will both obstruct progress of the auger and lining
and tend to deflect the liner off alignment; and

¢ Ifthe operation is deflected off alignment, it is difficult to detect the misdirection and it is
not possible to correct the alignment.

If jacking and boring is used for the watermain crossing then it should be specified that the casing

always be advanced as far ahead of the augers as possible, that the auger be maintained at least
150 mm behind the leading edge of the casing and that under no circumstances should the auger
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be advanced ahead of the casing. Furthermore, if Jjacking and boring were to be carried out, the
specifications should require that a plug of spoil material remains in the casing at all times and
that the jacking and boring operations continue without stoppage until completed. However, it
must be noted that in the event that an obstruction such as a boulder or nest of cobbles is
encountered, it will be necessary to remove the augers and the soil plug and if a cohesionless
water-bearing interlayer is present at the same location, uncontrolled ground loss could occur
during the removal operation.

6.2.3 Micro-Tunnel Boring Machine (MTBM)

It is considered that the risk of ground loss during tunnelling through potential cohesionless
and/or wet layers and lenses would be reduced if tunnelling were carried out using a micro-tunnel
boring machine (MTBM). These machines typically utilize pressurized bentonite slurry to
counterbalance the earth and water pressures acting at the tunnel face. The slurry is circulated
back through the tunnel to transport cuttings to a settling tank. Given the presence of cobbles and
potentially boulders in the till soils along the proposed tunnel alignment, an MTBM capable of
crushing boulders would be required for the work. Consistent with other tunnelling methods, if a
micro tunnel boring machine were to be used for this project, consideration would have to be
given to the use of an intermediate jacking station(s) to ensure that the casing/liner pipe could be
advanced over the full length of the tunnel drive.

6.2.4 Pipe Ramming

Pipe ramming is a method for installing steel casings utilizing the energy from a percussion
hammer attached to the end of the pipe. The casing is generally advanced open-ended and the
soil within the casing is typically removed (with an auger) after the casing has been driven the
entire length of the installation, thereby reducing the potential for ground loss into the casing.
Pipe ramming methods are also better suited for penetrating through potential obstructions such
as cobbles and boulders; however, deflection and/or refusal to penetration of the casing can still
occur if large obstructions are encountered. Further, vibrations from the pipe ramming operations
may result in settlement of loose materials in the immediate vicinity of the installation.
Lubrication (i.e. bentonite) at the face may be required to aid in reducing side friction and
advancing the steel pipe. Furthermore, a “plug” of soil may form at the head of the casing
inducing surficial heave as the pipe is advanced. This could be controlled by stopping the
operation and removing spoil from within the pipe before advancing further. Also, from the
current borehole information, the proposed tunnel alignment would extend through the clayey silt
till that generally increases in consistency from very stiff to hard with depth, and therefore, it may
be difficult to advance the casing/liner through the harder portions of the till resulting in refusal or
deviation. Given the concerns with handling boulders, the risk of significant alignment deviation,
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the inability to adjust the alignment and the significant tunnel length during ramming operations,
pipe ramming is not recommended for this crossing.

6.3 Settlement and Settlement Control

The measures described in the preceding sections for the various tunneling methods must be
implemented to control settlement above the tunnel; however, the effects of stress relief at the
tunnel face and partial closure of the over-cut between the shield and pipe will result in some
settlement of the ground above the tunnel. It is anticipated that ground surface settlement can be
restricted to 15 mm or less, if:

¢ measures to control face stability are implemented;
» the over-cut between the tunnelling shield and the liner casing is 12 mm or less;

¢ suitable lubricant is applied directly behind the shield to minimize friction between the
casing and the ground; and

» the gap created between the soil and the pipe is grouted with cement grout at the
completion of jacking,.

To achieve appropriate grouting, it is recommended that grout ports around the circumference of
the pipe be not further than 2 m apart.

To verify that tunnelling movements are maintained within specified levels, to verify the
suitability of the Contractor's tunnelling methods and to provide an early warning that will allow
tunnelling methods to be modified to meet the specified settlement limits, it is essential that a
monitoring program as described in Section 8.0 be implemented during tunnelling.

6.4  Jacking Resistance
In addition to the subsurface conditions and pipe geometry, the jacking forces required to advance
the casing are dependent upon a number of factors directly related to construction equipment and

methodology, including:

e the size of the shield over-cut;
e the use of lubricants and the timing of lubricant injection;

e the alignment maintained during jacking;
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e the rate of mining achieved; and
e the frequency and duration of stoppages in the work.

For these reasons and considering the natural variability of the ground, it is not possible to predict
actual jacking forces prior to construction. In comparison to the unit Jjacking resistance on the
surface area of the casing, higher face resistance will be met where boulders are encountered.

Given the uncertainties in predicting jacking forces and the limitations on Jacking forces imposed
by the pipe strength, it is recommended that an assessment is made to determine if intermediate
jacking stations are required along the pipe length. Jacking forces should be monitored
throughout the tunnelling operation to ensure that allowable pipe stresses are not exceeded and to
determine if jacking from the intermediate jacking stations is necessary.

6.4.1 Obstructions

Boulders are commonly encountered in the overburden soils/tills of Southern Ontario. The
specific presence of boulders can significantly affect the selection of equipment and progress of
construction works, especially in tunneling. The soils at the site are glacially derived, and thus,
are anticipated to contain boulders (rock of such a size that it is unable to pass through a 0.3 m
square opening); sizes much larger than this should be anticipated at this site. Further, boulders
within the till deposits can originate from the igneous and metamorphic rocks of the Canadian
Shield and, these can have uniaxial compressive strengths of up to 250 MPa. Therefore, suitable
equipment will be required to remove any boulders encountered during tunnelling; either the
tunnelling equipment itself or methodology to allow careful excavation at the face.
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7.0 INSPECTION, INSTRUMENTATION AND MONITORING

Regardless of the tunnelling method selected, it is recommended that a monitoring program be
implemented during the construction operation. An inspection, instrumentation and monitoring
program is necessary on this project to:

* document the effects of tunnelling on the overlying Highway;

® obtain prior warning of ground movements that could occur due to the construction
methods and equipment or unforeseen ground conditions;

e verify the contractor’s compliance with the settlement limits imposed in the Contract;
and,

¢ allow adjustments to be made to the tunnelling methods such that the settlement limits
established are not exceeded.

Control of ground settlement on this project depends on the behaviour of the ground at the tunnel
face and on the control exercised by the contractor during excavation work at the tunnel face.
Therefore, if the method and tunnel size permit, it is recommended that inspection of the tunnel
face by a qualified geotechnical engineering personnel be carried out at least once per shift to
verify that the ground conditions are consistent with those anticipated based on the borehole
investigations and that the contractor is excavating the material at the face in a controlled manner.

It is recommended that the monitoring program include measures to track the quantity of material
excavated from the tunnel and measure the amount of settlement resulting from the tunnelling
operation. The amount of material excavated from the tunnelling operation should be recorded in
terms of estimated volume of excavated material (for example number of muck cars/buckets) per
convenient unit of advance (length of liner pipe or distance of each shield push). The volume of
material per unit advance should be compared to the calculated volume of excavated tunnel
length (i.e. establish a theoretical relationship between the spoil volume and insitu volume). A
change in the excavated volume over a particular tunnel increment could indicate that
uncontrolled ground losses are occurring into the tunnel.

Recommendations for the proposed monitoring program for the Highway 403/407 ramp tunnel
crossing, consistent with the MTO “Guideline Foundation Engineering — Tunneling Specialty for
Corridor Encroachment Permit Application; Appendix: Settlement Monitoring Guidelines -
Tunnelling”, for the monitoring program are summarized below.
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* A series of “surface” monitoring points and “in ground” monitoring points (at depths of
1.5 mto 1.8 m below the surface grade) should be installed along the tunnel alignment.

* “Surface” monitoring points should be regularly spaced, on the asphalt pavement and
along side slopes of the highway embankment, over the centre-line of the tunnel. The
maximum spacing of such points should be 5 m.

e The monitoring program should include an “array” of “in ground” monitoring points
installed roughly perpendicular to the tunnel alignment to measure the lateral extent of
any settlement. The arrays of “in ground” monitoring points should extend on both sides
of the tunnel alignment at a distance of one horizontal to one vertical from the centre of
the tunnel invert. The “in ground” monitoring points should be installed at the outside
edges of the Highway and in the median.

e Prior to the start of construction all monitoring points should be read a minimum of two
times to provide a baseline.

* The monitoring points should be surveyed a minimum of 2 times per day during
tunnelling operations, with allowance made for more frequent monitoring (up to every 4
hours) should observations dictate. For monitoring points that have stable readings and
are located more than 10 m away from the active tunnel face, the monitoring frequency
may be reduced to once per day.

Monitoring of settlement points on this project is constrained by the continuous and high traffic
volume and the limited periods during which access to the Highways can be obtained. By
necessity, settlement points on the road must be read remotely and the use of EDM equipment
reading reflectors installed on the Highway is suggested. Positioning of the equipment to read the
instruments at this site is constrained by the elevated pavement surface relative to the surrounding
ground. If survey measurements cannot be adequately made from the sides of Highway 403/407
ramp, an elevated platform may need to be constructed to allow the reflective targets to be read.
It is assumed that a specialist surveying firm will be retained to confirm the setup and to carry out
the settlement monitoring during construction; their equipment and procedures must be capable of
surveying the settlement point elevation to within + 1 mm of the actual elevation.

The following procedure should be followed if settlement levels of 10 mm (Review Level) and 15
mm (Alert Level) are reached, as stated in MTO’s “Guideline for Foundation Engineering —
Tunnelling Specialty for Corridor Encroachment Permit Application; Appendix: Settlement
Monitoring Guidelines - Tunnelling”, for the monitoring program are summarized below.:
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e If the Review Level (10 mm) is reached the contractor would be required to provide a
formal plan that states what is going to be done to ensure that the Alert Level is not
reached.

e If the Alert Level (15 mm) is reached, the contractor shall stop tunnel advance and the
owner would have the authority to order that the contractor make the face secure and
suspend all tunnelling activities.

71 Inspection and Testing

Consideration should be given to carrying out a "public digging" during the tender stage to allow
prospective bidders to assess their methods of construction and type of groundwater control,
consistent with their equipment capabilities and the existing groundwater conditions at that time.
The location of the test pits should be determined in consultation with the geotechnical engineer.

Prior to tendering, the geotechnical aspects of the final design drawings and specifications should
be reviewed by the geotechnical engineer to confirm that the intent of this report has been met.
During construction, sufficient tunnel monitoring and inspection at the face should be carried out
to confirm that the conditions exposed are consistent with those encountered in the boreholes and
to monitor conformance to the pertinent project specifications. Monitoring of the tunnel
operation should, as a minimum, include measurement of the volume of tunnel muck as noted
above, the jacking forces required to advance the pipe/lining and in the case of use of a MTBM,
the slurry pressure at the face of the machine.
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8.0 CLOSURE

The Geotechnical Investigation Report was prepared by Ms. Shannon Palmer, P.Eng. and was
reviewed by Ms. Anne Poschmann, P.Eng., a Principal and geotechnical engineer with Golder.
Mr. Jorge Costa, P.Eng., a Designated MTO Foundations Contact for Golder, conducted a quality
control review of this report.
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TABLE 1
EVALUATION OF ALTERNATIVE TUNNELLING METHODS
WATERMAIN CROSSING OF HIGHWAY 403/407
AT RIDGEWAY DRIVE EXTENSION/OVERPASS

MISSISSAUGA, ONTARIO
Installation Feasibility | Advantages Disadvantages Risk/Consequences
Method )
Jack and Mine | Feasible e Ability to adjust alignment * Difficulty controlling cohesionless water- | ® Localized ground loss if water-
(Hydraulic e Easy access to remove bearing interlayers (would require bearing cohesionless layers
excavator arm obstructions. supplementary support measures) encountered.
or hand- * Provides access for break-up and | ¢ May require an intermediate jacking
mining) handling boulders. station to fully advance the steel casing or
e Hooded shield would allow the use of temporary ribs and lagging
inclined face to be maintained. tunnel lining.
Jack and Bore | Feasible ¢ Does not require personnel at * Large diameter steel liner will be difficult to | e Risk of encountering refusal on
Installation tunnel face. install through till. obstructions.
¢ Obstructions (e.g. cobbles, boulders) may ¢ Obstructions can result in deflection of
deflect and/or halt bore. Removal of augers the casing resulting in misalignment of
and man entry would be required to remove watermain.
boulders. o Greatest risk of ground subsidence of
® Misalignment cannot be detected or highway because unstable
corrected during advance. cohesionless water-bearing interlayers
» Water-bearing cohesionless interlayers could go undetected.
can go undetected until ground loss and
settlement has occurred.
e Hard clayey silt till and/or dense to very
dense sandy silt till will make augering
difficult.
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MISSISSAUGA, ONTARIO
Installation Feasibility | Advantages Disadvantages Risk/Consequences
Method
Micro-tunnel | Feasible e Counter-balance groundwater and | ¢ May require an intermediate jacking ¢ Machine could be halted by boulders if
Boring earth pressures with tunnel muck station to fully advance the steel casing. appropriate crushers are not provided.
Machine or slurry providing face support e Will require 2 machine capable of crushing | ® May not receive competitive tenders if
when advancing through boulders this method is specified.
cohesionless water-bearing o Greater cost for muck handling and
interlayers. disposal.
¢ Does not require man entry. e Lack of local experience and/or
equipment.
Pipe Not e Suitable to penetrate through ¢ Large obstructions/boulders can result in ¢ Misalignment of tunnel may occur if
Ramming Feasible obstructions (dependent on size deflection or refusal. large obstructions are encountered and
and strength of obstruction). e Potential for heave at ground surface. this cannot be corrected.
¢ Continuous casing installation. * Potential for settlement of near surface fills | e Nests of cobbles and/or boulders can
¢ Spoil is removed once the exit pit due to vibration. stop penetration of casing requiring
is reached, minimizing subsidence | ¢ Removal of spoil may be required after hand mining.
and overcut. advancing the pipe partway due to the e Vibration from pipe ramming may be
weight of and drag on the pipe. experienced by the users of the
e Hard clayey silt till and/or dense to very highway.
dense sandy silt till will make ramming e Significant jacking/ramming forces
difficult and subsequent augering of spoil would be required due to the
from inside the pipe. hard/dense nature of the overburden
and the proposed length of the pipe.
Horizontal N/A e N/A e Not capable of installing a steel liner to o N/A
Directional isolate the watermain below the highway
Drilling ¢ Pipe material would have to consist of
HDPE.
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GRAIN SIZE DISTRIBUTION
Clayey Silt with Sand (Till)

FIGURE 3
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GRAIN SIZE DISTRIBUTION
Silt and Sand to Sandy Silt (Till)

FIGURE 5

U.S.8 Sieve size, meshes/inch

Size of openings, inches
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DESIGN LATERAL EARTH PRESSURES

FOR TEMPORARY SHORING SYSTEM AT SHAFT LOCATIONS RIGERE
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DIMENSIONS ARE IN METRES AND/OR
MILLIMETRES UNLESS OTHERWISE SHOWN
STATIONS IN KILOMETRES + METRES.

Highway 403/407 Watermain Crossing SHEET
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BOREHOLE LOCATION
AND SOIL STRATA
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KEY PLAN

SCALE
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LEGEND

-‘- Borehole —~ Current Investigotion

Seal
Piezometer
N Standard Penetration Test Volue

16 Blows/0.3m unless otherwise stoted
(Std. Pen. Test, 475 j/blow)

¥ WL in piezometer, measured on June 4, 2008

Proposed Watermain Alignment

CO—ORDINATES
No. ELEVATION
NORTHING EASTING
WM1 177.4 4821008.1 603454.0
WM2 179.2 4820984.1 603470.5
WM3 1831 4820940.2 603516.1

NOTES

This drawing is for subsurfoce informolion only. The proposed siructure
details/works are shown for illusirotion purposes only and may nol be
consistent with the final design configuration os shown elsewhere in the
Controcts Documents.

The boundaries between soil strata have been established only ot
borehole locotions. Between Boreholes the boundaries ore assumed from
geologicol evidence

Borehole locations were meosured relalive to existing site feotures ond
the proposed alignment os sloked/surveyed by MMM Group.

The northings, eastings ond elevations were inferred from plan and
profiles drawing provided by Philips Engineering Ltd.

The complele foundation investigotion ond design report for this project
and other reloted documents may be exomined ot the Moterials
Engineering and Research Office, Downsview. Information contained in this
report and reloted documents is specificolly excluded in accordance with
Section GC 2.01 of OPS General Conditions

REFERENCE

Base plans provided in digital formot by Philips Engineering Ltd., drawing
file nos. "wm-—boreholes.dwg” ond "xprof.dwg”, receivea on June 10, 2008.

NO.| DATE | BY REVISION
Geocres No.

Hwr. 403 [PROJECT NO_08—1111-0014 [pisT.
SUBM'D. CHKD. SLP DATE: Jul. 2, 2008 |SITE:
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LIST OF ABBREVIATIONS

The abbreviations commonly employed on Records of Boreholes, on figures and in the text of the report are as follows:

L SAMPLE TYPE III. SOIL DESCRIPTION

AS  Auger sample (a) Cohesionless Soils
BS  Block sample

CS Chunk sample

DO  Drive open

DS Denison type sample

Density Index N
(Relative Density) Blows/300 mm or Blows/ft.

FS Foil sample Very loose 0Oto 4
RC  Rock core Loose 4 to 10
SC  Soil core Compact 10 to- 30
ST  Slotted tube Dense 30 to 50
TO  Thin-walled, open Very dense over 50

TP Thin-walled, piston
Wash sample

(b)  Cohesive Soils
IL. PENETRATION RESISTANCE Consistency
cll,sl.l

Standard Penetration Resistance (SPT), N: kPa psf

The number of blows by a 63.5kg. (1401b.) Very soft 0to 12 0to 250

hammer dropped 760 mm (30 in.) required to drive  Soft 12 to 25 250 to 500

a 50 mm (2 in.) drive open sampler for a distance of  Firm 25 to 50 500 to 1,000

300 mm (12 in.) Stiff 50 to 100 1,000 to 2,000
Very stiff 100 to 200 2,000 to 4,000
Hard over 200 over 4,000

Dynamic Cone Penetration Resistance; N, Iv. SOIL TESTS

The number of blows by a 63.5kg (140 b)) w water content

hammer dropped 760 mm (30 in.) to drive uncased W) plastic limit

a 50 mm (2 in.) diameter, 60° cone attached to “A” w liquid limit

size drill rods for a distance of 300 mm (12 in.). C consolidation (oedometer) test

CHEM  chemical analysis (refer to text)
PH: Sampler advanced by hydraulic pressure CID consolidated isotropically drained triaxial test"
PM: Sampler advanced by manual pressure CIU consolidated isotropically undrained triaxial test
WH: Sampler advanced by static weight of hammer with porewater pressure measurement!
WR: Sampler advanced by weight of sampler and rod Dg relative density (specific gravity, G;)
DS direct shear test
Piezo-Cone Penetration Test (CPT) M sieve analysis for particle size

A electronic cone penetrometer with a 60° conical MH combined sieve and hydrometer (H) analysis
tip and a project end area of 10 cm” pushed through MPC Modified Proctor compaction test
ground at a penetration rate of 2cm/s. SPC Standard Proctor compaction test

organic content test
concentration of water-soluble sulphates
unconfined compression test

Measurements of tip resistance (Q,), porewater OC
pressure (PWP) and friction along a sleeve are
recorded electronically at 25mm penetration UC

intervals. uu unconsolidated undrained triaxial test
\% field vane (LV-laboratory vane test)
Y unit weight
Note: 1 Tests which are anisotropically consolidated prior to

shear are shown as CAD, CAU.

SAFINALDAT\ABBREVA2000\LOFA-D00,DOC
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LIST OF SYMBOLS

Unless otherwise stated, the symbols employed in the report are as follows:

L

r
Ty
Gy, G, O3

General

3.1416

natural logarithm of x

x or log x, logarithm of x to base 10
acceleration due to gravity

time

factor of safety

volume

weight
STRESS AND STRAIN

shear strain

change in, e.g. in stress: A
linear strain

volumetric strain

coefficient of viscosity

poisson’s ratio

total stress

effective stress (¢’ = o-u)

initial effective overburden stress
principal stress (major, intermediate, minor)
mean stress or octahedral stress
= (0'1+62+0'3)/3

shear stress

porewater pressure

modulus of deformation

shear modulus of deformation
bulk modulus of compressibility

SOIL PROPERTIES

(a) Index Properties

bulk density (bulk unit weight*)

dry density (dry unit weight)

density (unit weight) of water

density (unit weight) of solid particles

unit weight of submerged soil (y' = y- v,
relative density (specific gravity) of solid
patticles (Dg = py/ pw) (formerly Gg)

void ratio

porosity
degree of saturation

S:\FINALDAT\SYMBOLS\2000\SYMB-D00.DOC

e -

Notes:

* N -

(a) Index Properties (continued)

water content

liquid limit

plastic limit

plasticity index = (w, — w})
shrinkage limit

liquidity index = (w —w, )/,
consistency index = (w) —w) /I,
void ratio in loosest state

void ratio in densest state
density index = (€nax — €) / (€max - €min)
(formerly relative density)

(b) Hydraulic Propertics
bydraulic head or potential
rate of flow
velocity of flow
hydraulic gradient
hydraulic conductivity (coefficient of permeability)
seepage force per unit volume

(¢) Consolidation (one-dimensional)

compression index (normally consolidated range)
recompression index (over-consolidated range)
swelling index

coefficient of secondary consolidation
coefficient of volume change

coefficient of consolidation

time factor (vertical direction)

degree of consolidation

pre-consolidation pressure

over-consolidation ratio = ¢'y/o",,

(d) Shear Strength

peak and residual shear strength
effective angle of internal friction
angle of interface friction
coefficient of friction = tan &
effective cohesion

undrained shear strength (¢ = 0 analysis)
mean total stress (o; + 03)/2
mean effective stress (¢'; + ¢'3)/2
(o1 + 03)2 or (6’3 + 6"3)/2
compressive strength (o) + 65)
sensitivity

1=¢'+ o' tan ¢’

shear strength = (compressive strength)/2

density symbol is p. Unit weight symbol is y where
y=pg (i.e.massdensity x acceleration due

to gravity)

Golder Associates
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Foundation Design

Sensitivity

PROJECT  08-1111.0014 RECORD OF BOREHOLE No WM1 1 0F 1 METRIC
W.P. LOCATION N 4821008.1 :E 603454.0 ORIGINATED BY _si
DIST HWY _403 BOREHOLE TYPE__108 mm LD. Hollow Stem Power Auger COMPILED BY __ DD
DATUM _Geodstic DATE May 1, 2008 CHECKED BY SLP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w m 4 [RESISTANCE PLOT = MWL ol | REMARKS
-
= n 22| 8 20 40 60 80 100 |UMT eogenr  UMTl 50 &
Jl& W I15E| 2z L - < ! L W w w | 54 | cramsize
ELEV Bla|# | 2 [28| & |[SHEARSTRENGTHKPa ; b . 2 | pisTRIBUTION
DEPTH DESCRIPTION 237 |3|38| 5 [0 unconemen  + FELDVANE ¥ %)
== z O @ |® QUICKTRIAXIAL X REMOULDEC| WATER CONTENT (%)
177.4]  GROUND SURFACE '“ 20 40 60 8D 100 0 20 30 kNm' |[GR sA s1 CL
0.0 Clayey silt, some sand, frace
gravel. Contains organic matter 1 4
(FILL) 5 177
Soft to firm
Dark brown
2 | &8 T a
1759 vl 176
1.5 CLAYEY SILT, with sand, trace
gravel (TILL) 3 55 24
Very stiff to hard b
Grey to brown
Moist 175 —
4 58 27 ob—i- 2 29 50 19
5| 88 30 174
6| 85 | 39 g
172.8 173
4.6 Sandy SILT to Silty SAND, trace W 7 S5 p0/0.0 o|H 12 41 43 4
to some gravel, trace clay (TILL) g
Very dense M
Grey K
Moist 5 172
k S o
E = %
' 2L
% 8 | ss bom.agn o
5w 171
Z{]
L, B
< sy
515
& 112
. - ,?\« 170}—
S /5 o 14 49 34 3
7 69 I
168.3
25 SAND 55 B0/0.0H a
Very dense 168
Groy
Muoist to wet
167
166.7
CLAYEY SILT, race sand and
1664 gravel 11| S5 pa.2
14 Hard
Gray
Maist
END OF BOREHOLE
MOTES:
1. Monitoring well installed
adjacent to sampled borehole
WM1.
2. Water level measured in
monitoring well at a depth of 1.5
m (Elevation 175.9 m) on June 4,
2008,
+3.X3' Numbers refer to Ie) 3% STRAIN AT FAILURE
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B

Foundation Design

PROJECT _ 08-1111-0014

RECORD OF BOREHOLE No WM2

1 OF 1

METRIC

W.P. LOCATION N 4820984.1 :E 603470.5 ORIGINATED BY _sB
DIST HWY _403 BOREHOLE TYPE__108 mm LD. Hollow Stem Power Auger COMPILED BY __ DD
DATUM _Geodetic DATE May 5, 2008 CHECKED BY SLP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ' YW |RESISTAMCE PLOT NATURAL o - REMARKS
£el & iy MOSTURE T & 3
k- v |25 @ 20 40 80 80 10 | CONTENT zQ
9 & o =2 =z 1 1 1 1 1 Vip w W, :g GRAIN SIZE
ELEV ; Lla| | 2 [25| 2 |SHEARSTRENGTH kPa . & i
DESCRIPTION == & < 28 = DISTRIBUTION
DEPTH E Sl e | = 2 5 < | O UNCONFINED  + FIELD VANE Y %)
£ |12 z €C9| @ [e quickTRIAXIAL X REmouLpE| WATER CONTENT (%)
179.2 GROUND SURFACE w 20 40 60 80 100 10 20 30 kNim® |GR SA SI CL
0.0 Sand and gravel (FILL)
Brown 179
Moist
178.4
0.8 Clayey silt, some sand, trace
gravel. Contains rootlets (FILL) 1 14
Stiff 58 178
Brown and grey
2 ss 1
1771
2.1 CLAYEY SILT with SAND, trace 177
gravel (TILL)
Very stiff to hard i 3 (85| 18 b
Brown
Maist
176
4| 8S 17
L4
5 Ss 25
' 175 .
44
ek B 88 41 o}—— 3 34 40 23
174
173
1 7| 88 36 o
A
a8
1 172
K
; 8| ss 38 ofl— 17 33 41 9
171.0 171
8.2 SILT and SAND 1o Sandy SILT, k
some gravel, trace clay (TILL) L1
Very dense £
Gre Edx
Moist to wet o
4 9 E 170 F——
»
AP
™
K 169
i 4
168.5 o
10.7 CLAYEY SILT, trace sand and 14
gravel. Contains shale and 10 | s8 32
limestone fragments rd
1828 Fard / 168
’ Grey
Moist
END OF BOREHOLE
NOTE:
1. Borehole open and dry upon
completion of drilling.

+3 x

3. Numbers refer to
" Sensitivity

p
03% STRAIN AT FAILURE
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PROJECT 0811110014 RECORD OF BOREHOLE No WM3 1 oF 2 METRIC
W.P. LOCATION N 4820840.2 ;E 603516.1 ORIGINATED BY _sB
DIST HWY _403 BOREHOLE TYPE__108 mm LD. Hollow Stem Power Auger COMPILED BY __ bD
DATUM _Geodetic DATE May 5, 2008 CHECKED BY SLP
' DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES ot
B 3 RESISTANCE PLOT — ¢ MATEA oupl | REMARKS
= w |5 @ 20 40 60 80 100 |UMT ooureer  UMT| 5 @ &
9 |a w|= g = | i 1 i 1 w W w | SW GRAIN SIZE
Elm| ¥ |2 |25| & |SHEARSTRENGTH kPa e ; =
ELEV DESCRIPTION 2] 2| 2|28 E —_— DISTRIBUTION
DEFTH S35 % |5 |38| £ |o unconrmep  + FELD vANE Y %)
ez =z €O| @ |e QUICKTRIAXIAL X REMOULDEL] WATER CONTENT (%)
183.1 GROUND SURFAGE w 20 40 60 80 100 10 20 30 kNim® |GR SA 81 6L
0.0 Clayey silt, trace sand and gravel, 83
roots (FILL) 1 SS 7
Soft to very stiff
Brown to reddish brown and grey
Firm to very stiff
Moist 2 ss 29 182 &
*
3 3| ss 7
.
: 181
3
s
:
2 4| ss 3 o
1801 :
34 SILTY CLAY, trace to some sand 2 180
and gravel. Contains organic ” ] s | ss 5
matter and topsoil pockels 4779
Very soft to firm # a9
Grey and black 5»/{
Mogt ;ff: 6| ss | 1 179 i i 12 17 47 24
1;5:
i 7| ss | s
/555 178
s
/I
%
3
177.0 %2 177
6.1 CLAYEY SILT with SAND, trace
gravel. Contains organic matter 8 | 85 23
including topsoil and pieces of ]
wood at surface of deposit (TILL)
Very stiff to hard 8 -
Brown ]
Moist H g |- 176
¥
. - M
o b
9| ss | 31 7 o —— 3 29 52 30
7
- b
- b
g =
174 —
5 10| &8 38
r
173.1
10.0 Sandy SILT, trace lo some gravel, 1731— ———
trace clay (TILL)
Vary dense
Grey
Moisl SS 60.1¢ o 117 75 6
172 ——
B
¢
o 171
S5 EO/0.15 o, E
ke
4 170 -
4
168.2 55 _[70I0.14 3
13.9 END OF BOREHOLE
Continued Next Page 5

X 3: Numbers refer to 1) 3%

+
Sensilivity

STRAIN AT FAILURE
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PROJECT  08-1111-0014 RECORD OF BOREHOLE No WM3 2 oF 2 METRIC
W.P. LOCATION N 4820940.2 ;E 603516.1 ORIGINATED BY _sB
DIST HWY 403 BOREHOLE TYPE__ 108 mm 1.D. Hollow Stem Power Auger COMPILED BY __ DD
DATUM _Geodeti DATE May 5, 2008 CHECKED BY___sLP
SOIL PROFILE SAMPLES |, | 'y [RENGMCCONE PENETRATION
o = \ vaunl = | REMARKS
el 3 umiy | MOISTURE - “hurl £ 5 &
5 w |2£5| @ 20 40 60 80 100 i uar| £ &
e ulEg]| z ! ! bt i " w w, | 3E | crAaNsEE
ELEV Tla| @ |3 [28| & [SHEARSTRENGTH kPa —o— | * |oswsumon
DEPTH DESCRIPTION S[3[E |35 [538] 5 [0 unconemed  + FELDVANE Y %)
El# z |€°| @ [e quckTRIAXIAL x REMOULDEC{ WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — o 20 40 60 80 100 10 20 30 Kim' [GR SA S oL

NOTES:

1. Deep monitoring well installed
in sampled borehole and shallow
monitoring well installed 1.5 m
south of sampled borehole.

2. Water level measured in
shallow monitoring well at a
depth of 7.9 m (Elevation 175.2
m) and in deep monitoring well at
depth of 7.3 m (Elevation 175.8
m) on June 4, 2008.

+ 3‘ N 3. Numbers refer to

Sensitivity

3%
¢] STRAIN AT FAILURE
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IMPORTANT INFORMATION AND LIMITATIONS
OF THIS REPORT

Standard of Care: Golder Associates Ltd. (Golder) has prepared this report in a manner consistent with
that level of care and skill ordinarily exercised by members of the engineering and science professions
currently practising under similar conditions in the jurisdiction in which the services are provided, subject
to the time limits and physical constraints applicable to this report. No other warranty, expressed or
implied is made.

Basis and Use of the Report: This report has been prepared for the specific site, design objective,
development and purpose described to Golder by the Client. The factual data, interpretations and
recommendations pertain to a specific project as described in this report and are not applicable to any other
project or site location. Any change of site conditions, purpose, development plans or if the project is not
initiated within eighteen months of the date of the report may alter the validity of the report. Golder can
not be responsible for use of this report, or portions thereof, unless Golder is requested to review and, if
necessary, revise the report.

The information, recommendations and opinions expressed in this report are for the sole benefit of the
Client. No other party may use or rely on this report or any portion thereof without Golder’s express
written consent. If the report was prepared to be included for a specific permit application process, then
upon the reasonable request of the client, Golder may authorize in writing the use of this report by the
regulatory agency as an Approved User for the specific and identified purpose of the applicable permit
review process. Any other use of this report by others is prohibited and is without responsibility to Golder.
The report, all plans, data, drawings and other documents as well as all electronic media prepared by
Golder are considered its professional work product and shall remain the copyright property of Golder, who
authorizes only the Client and Approved Users to make copies of the report, but only in such quantities as
are reasonably necessary for the use of the report by those parties. The Client and Approved Users may not
give, lend, sell, or otherwise make available the report or any portion thereof to any other party without the
express written permission of Golder. The Client acknowledges that electronic media is susceptible to
unauthorized modification, deterioration and incompatibility and therefore the Client can not rely upon the
electronic media versions of Golder’s report or other work products.

The report is of a summary nature and is not intended to stand alone without reference to the instructions
given to Golder by the Client, communications between Golder and the Client, and to any other reports
prepared by Golder for the Client relative to the specific site described in the report. In order to properly
understand the suggestions, recommendations and opinions expressed in this report, reference must be
made to the whole of the report. Golder can not be responsible for use of portions of the report without
reference to the entire report.

Unless otherwise stated, the suggestions, recommendations and opinions given in this report are intended
only for the guidance of the Client in the design of the specific project. The extent and detail of
investigations, including the number of test holes, necessary to determine all of the relevant conditions
which may affect construction costs would normally be greater than has been carried out for design
purposes. Contractors bidding on, or undertaking the work, should rely on their own investigations, as well
as their own interpretations of the factual data presented in the report, as to how subsurface conditions may
affect their work, including but not limited to proposed construction techniques, schedule, safety and
equipment capabilities.

Soil, Rock and Groundwater Conditions: Classification and identification of soils, rocks, and
geologic units have been based on commonly accepted methods employed in the practice of geotechnical
engineering and related disciplines. Classification and identification of the type and condition of these
materials or units involves judgment, and boundaries between different soil, rock or geologic types or units
may be transitional rather than abrupt. Accordingly, Golder does not warrant or guarantee the exactness of
the descriptions.

Golder Associates Page 1 of 2



IMPORTANT INFORMATION AND LIMITATIONS
OF THIS REPORT (cont'd)

Special risks occur whenever engineering or related disciplines are applied to identify subsurface
conditions and even a comprehensive investigation, sampling and testing program may fail to detect all or
certain subsurface conditions. The environmental, geologic, geotechnical, geochemical and hydrogeologic
conditions that Golder interprets to exist between and beyond sampling points may differ from those that
actually exist. In addition to soil variability, fill of variable physical and chemical composition can be
present over portions of the site or on adjacent properties. The professional services retained for this
project include only the geotechnical aspects of the subsurface conditions at the site, unless otherwise
specifically stated and identified in the report. The presence or implication(s) of possible surface and/or
subsurface contamination resulting from previous activities or uses of the site and/or resulting from the
introduction onto the site of materials from off-site sources are outside the terms of reference for this
project and have not been investigated or addressed.

Soil and groundwater conditions shown in the factual data and described in the report are the observed
conditions at the time of their determination or measurement. Unless otherwise noted, those conditions
form the basis of the recommendations in the report. Groundwater conditions may vary between and
beyond reported locations and can be affected by annual, seasonal and meteorological conditions. The
condition of the soil, rock and groundwater may be significantly altered by construction activities (traffic,
excavation, groundwater level lowering, pile driving, blasting, etc.) on the site or on adjacent sites.
Excavation may expose the soils to changes due to wetting, drying or frost. Unless otherwise indicated the
soil must be protected from these changes during construction.

Sample Disposal: Golder will dispose of all uncontaminated soil and/or rock samples 90 days following
issue of this report or, upon written request of the Client, will store uncontaminated samples and materials
at the Client’s expense. In the event that actual contaminated soils, fills or groundwater are encountered or
are inferred to be present, all contaminated samples shall remain the property and responsibility of the
Client for proper disposal.

Follow-Up and Construction Services: All details of the design were not known at the time of
submission of Golder’s report. Golder should be retained to review the final design, project plans and
documents prior to construction, to confirm that they are consistent with the intent of Golder’s report.

During construction, Golder should be retained to perform sufficient and timely observations of
encountered conditions to confirm and document that the subsurface conditions do not materially differ
from those interpreted conditions considered in the preparation of Golder’s report and to confirm and
document that construction activities do not adversely affect the suggestions, recommendations and
opinions contained in Golder’s report. Adequate field review, observation and testing during construction
are necessary for Golder to be able to provide letters of assurance, in accordance with the requirements of
many regulatory authorities. In cases where this recommendation is not followed, Golder’s responsibility
is limited to interpreting accurately the information encountered at the borehole locations, at the time of
their initial determination or measurement during the preparation of the Report.

Changed Conditions and Drainage: Where conditions encountered at the site differ significantly
from those anticipated in this report, either due to natural variability of subsurface conditions or
construction activities, it is a condition of this report that Golder be notified of any changes and be provided
with an opportunity to review or revise the recommendations within this report. Recognition of changed
soil and rock conditions requires experience and it is recommended that Golder be employed to visit the
site with sufficient frequency to detect if conditions have changed significantly.

Drainage of subsurface water is commonly required either for temporary or permanent installations for the
project. Improper design or construction of drainage or dewatering can have serious consequences. Golder
takes no responsibility for the effects of drainage unless specifically involved in the detailed design and
construction monitoring of the system.

Golder Associates Page 2 of 2
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MIS-MTO 001 08-1111-024,6PJ GAL-MISS.GDT 7/20/07 DD

@w‘h Foundation Design
SASsOCRtes v
PROJECT  06-1111-021 RECORD OF BOREHOLE No BH1 1 0F 1 METRIC
W.P. LOCATION N 4820789.2 ;E 603605.4 ORIGINATED BY _BML
DIST HWY _Ridaeway De BOREHOLE TYPE_CME 75 Track Mount, 102 mm Solid Stem Auaers COMPILED BY __BML
DATUM _Geodntic January 24, 2007 CHECKED BY HY
OYMAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o g RESISTANCE PLOT —. ursnc NATURAL of 1 | Remarks
Ea MOSTURE b=
6 ] %5 2 2 Q% w P . 38 GRAI:SIZ‘E
=
ELEV & g w 3 |25| & [sHEARSTRENGTHKPa B 2 ioiniond
DEPTH DESCRIFTION 5152|253 § |o unconemed  + FELDVANE Y )
El* z|g© G |e quickTRIAXIAL x RemOULDER] WATERCONTENT (%)
1805|  GROUND SURFACE w 0 40 6 80 100 0 2 km® fGR SA SI CL
- un| Topsoll =
|_180.1 ==] 1| 55 4 +60)
S i
— [F:;und?r Silt, some gravel, lrace dlay
0.9 Loose 55 17 <
Brown
Moist 179}
Clayey Silt with Sand (TILL) SS | 28
Very siiff lo hard
Brown
ksl ss | 2 178} v
ss | 20 o
55 3 =]
176}
1755 ss | 21
50 Sandy Sill, some clay
Ry oo, 175}
Moist 1o wat
s s °

174.4

6.5 End of Borehole
Notas:

1. Open borehole dry upon
complelion of drilling.

2. Borehole open (0 6.5 m depth
upon complelion of drilling.

3 y03. Numbers referto 3%
+v,.X*%: Sensitivity O™ STRAIN AT FAILURE



AT

Foundation Design

PROJECT _ 06-1111-021

RECORD OF BOREHOLE No BH2

1oF 1 METRIC

GAL-MISS.GDT T/20/07 DD

MIS-MTO 001 08-1111.021.GPJ

1. Waler level in open borehole at
5.1 m depth (Elev. 175.1 m) upon
complelion of drilling.

2. Borehale open ta 7.0 m depih
upon complelion of drilling.

WP, LOCATION N 4820831.8 :E 603579.3 ORIGINATEDBY ML
DIST HWY RidgewayDr  BOREHOLE TYPE__CME 75 Track Mounl, 102 mm Solid Stem Augers COMPILEDBY _BML
DATUM _Geodetic DATE January 24, 2007 CHECKEDBY____Hy
GYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES | o Y4 |RESISTANCE PLOT HATURAL REMARKS
ol & mostre LRl | I
= =z| & 20 40 60 B0 100  [UMT w5 @ &
9‘ &-) g = 2 P i 1 i 1 1 we w w, =1 g GRAIN SIZE
ELEV cla| & | 3 |28| 2 [SHEARSTRENGTHKPa — DISTRIBUTION
GEPTH DESGRIPTION s|3|F |5 |38]| = |o unconemen  + FiELDVANE Y %)
e 2 |29 & |e cuickTRIAXAL X REMOULDEH WATERCONTENT (%)
180.2]  GROUND SURFACE ¢ = 20 4 &0 8 0 10 20 30 km® |GR SA SI CL
00| Topsol == 180
0.3 Clayey Sil, trace gravel (FILL), V] ss 3
occasional boulders
Siiff lo hard
Reddish brown 2 55 14 179} L
Moisl
o
178}
1776
26| Clayey Sil wilh Sand [TILL) | I
g:zys!i'l’flahw 177
o
Moist s|ss | 2
6|ss | 4 1?6L b 5 29 40 26
1752 sl | g
5.0 Sandy Sill, soma clay 175
Vary densa
Grey
Maoist
174
8| ss | e
1?31
o 0 21 65 14
172.0] ! = 122}
82 End of Borehale
Motes:

+3_ x3; Numbers refer lo

Sensitivity

0% STRAW AT FALURE



MIS-MTO 001 08-1111-021.GPJ GAL-MISS.GDT 7/20/07 DO

o,

Foundation Design

PROJECT _ 0&-1111-021

RECORD OF BOREHOLE No BH3

10F 1 METRIC

1. Open borehale dry upon
completion of drilling.

2. Borehole open to 6.7 m depth
dpon completion of drilling.

W.P. LOCATION N 4820871.1 ;E 603548.2 ORIGINATED BY _8ML
DIST HWY RidgewayDr  BOREHOLE TYPE__CME 75 Track Mounl, 102 mm Sofid Stem Augers COMPILED BY __BML
DATUM _Geodstic CHECKED BY __HJ
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « Y IRESISTANCE PLOT MATURAL = REMARKS
Eal & MOISTURE '"'“"LM“T . &
= a |=5] @ 20 40 60 80 100 CONTENT 29
25 gIZE| =z Cetee -+ w | 58 | cranses
| ELEV GESCRIPTH Ele| & | 2 |28] 2 [SHEARSTRENGTHkPa - DISTRIBUTION
SERTH RIPTION g S = 3 3| < |o UNCONFINED  + FIELDVANE . Y )
£z z [£°]| @ [o ouickTRaL x RemOULDED] WATER CONTENT (%)
1802]  GROUND SURFACE i 2 40 6 8 100 2 30 kN/m® |GR SA SI CL
—_'a-g-‘:' : Topsol — 180
= Clayey Sill, some sand and gravel, S5 | 15
occasional boulders (FILL)
Sliff ta soft
Reddish brown S5 12
Moist
S5 4
177.8) 178}~
24 Clayay Siit with Sand (TILL) ss %
Very stiff to hard
Brown
Moist to dry
ss 24
5s 28
53 60
17348
Sandy Siit, soma cly 55 | 64
1735 u.,,:&.\,, Y
6.7 Gray
Ory
End of Borehole
Noles:

+3.X3: Numbers refer o

Sensitivity

0 %% STRAIN AT FAILURE



@ Foundation Design

PROJECT  06-1111-021 ' RECORD OF BOREHOLE No BH4 10F 1 METRIC
WP, LOCATION N 4820905.2 ;F 6035114 ORIGINATED BY _BML
DIST HWY _Ridgeway Dr BOREHOLE TYPE__CME 75 Tradk Mount, 102 mm Solid Stem Augers COMPILED BY _BML
DATUM _Geodetic DATE January 24, 2007 CHECKED BY __ HJ
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o RESISTANCE PLOT _2__‘ NATURAL REMARKS
ul g PUSTIC yoisrure Y| | F
§ 9 gg e 20 40 60 80 100 [uMT T ] .3
w i L 1 i L 3
alglw |3 |gE| 8 [sHEARSTRENGTH kPa AT B S (B i
ELEV DESCRIPTION =812 |Z28]| & —_— DISTRIBUTION
DEPTH 3 Xl g | = 35| % |o unconFmeo  + FiELDVANE Y )
3 E G |e quickTRIAL X REMOULDED WATER CONTENT (%)
181.2]  GROUND SURFACE i 20 40 6 8 100 020 3 kNim® JGR SA SI CL
0.0 Topsol == 181
0.3 Clayey Sill, race sand and gravel,
frequenl rootiets {FILL)
Stiff to fim
Brown to dark brown 118 |« 180
Moist
2|ss| 16
179
3| ss 8 =
177.8| 178
34| Clayey STlwith Sand (TILL) 4|25
Vory siilf to hard
Brown
Moist S| S5 | 25 177 a
6|ss | 3s
176
Fd
2
:
175
4l 7 | ss | 65 q
174.0 174
72 Sill 1o Silty Clay, Wrace sand J
A
3'3!: i 8| s5 | 3r o 0 3 52 45
173.0 173
82|  End of Borehole
Moles:

1. Open borehole dry upon
completion of driling.

2. Borehale open to 8.2 m depth
upon completion of drilling.

MIS-MTO 001 08-1111-021.GP1 GAL-MISS.GDT 7/20/07 DD

3 3. Numbers refer to I%
+5. X7 Sensitivity O~ STRAIN AT FAILURE



MIS-MTO 001 08-1111.021.6PJ GAL-MISS.GOT 7/20/07 DD

Beoiee,

Foundation Design

PROJECT _ 06-1111-021

RECORD OF BOREHOLE No BH5

10F 1 METRIC

W.P. LOCATION N 4820914.0 ;E 603487.7 ORIGINATED BY BML
DIST HWY _Ridgeway Dr BOREHOLE TYPE _ CME 75 Track Mounl, 102 mm Solid Stem Augers COMPILED BY __ BML
DATUM _Geodetic DATE Started on Jan. 25, 2007; Completed on Feb. 1, 2007 CHECKED BY HJ
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 4 |ResisTaNCE PioT — = i
£2] & N mosRe U} I
sl a|$5] @ 20 40 60 B0 100 mm’gg &
GRAIN SZE
lglw| 3 |oE| 8 [sHEARSTRENGTH Pa v W wm|2g
ELEV DESCRIPTION =l2]1& | 2|22]| E —_— DISTRIBUTION
DEPTH| 2 2l x| 2 38| £ |o UNCONFINED  + FIELD VANE Y )
= z |g°| G |e auckTriAxAL x RemOULDED WATERCONTENT (%)
178.4]  GROUND SURFACE » 20 40 60 80 100 0 20 30 kiim® |GR SA S1 CL
0.0/ Topsol = L—
03 Clam Satwit T Sand (TILL) r 178
Ve;y hard
Mn-st 1] ss| 20 Y o
177
2 | S 33 I
176)
(] 3|88 | 27
¢
i
aaf
4| ss | as 175
Becoming grey below 3.5 m depth ff
(Elev. 174.9 m) it
5|ss| 28 4
174.0] 1 174
4.4 Clayey Sill lo Silly Clay, race sand L1, ]
Grey Il 6 [ 55 | 49 ol i 0 2 5147
Ory ] 173
i
I
1
H] ,; 7] ss| 46 172}
1711 i
73| Sandy Sill, some day (TILL) ® m
Very dense - o 5 33 49 13
Reddish brown L
Dry
170
169.4
9.0, Highly to moderalely weathered, oS
red, calcareous SHALE BEDROCK -1 |41 169
{Quoonsion Formalion) with - -
It_:m:iunaLgrey sillstone and =
imasiona to 100 mm e yirnem 1 Lol
thick L $r ¥
NQ | REC [~ 168
1| e | se% b EF RQD =33%
NQ Coring from 10.3 m depth (Elev. Pl o
168.1 m) z | B [REC) -4~ RQD =36%
4= | sc Linow s
Fou;imng details see Record of s 167
Dritlhole BHS NQ | REC [»(=M
3 | e |1oont2 :: RQD = 53%
s b
e P = 166}
165.4 * | re | eax [2] RAD =48%
13.0 End of Borehole )
Noles:
1. Water level In apen borehiole on
Feb. 1, 2007 bofare
; dr;‘lhng al 1.5 m depth (Elev. 176.9
mj.
2. Waler level in piezometer on
April 3, 2007 at 0.3 m depth (Eley.
1781 m).
33.x3 0% STRAIN AT FAILURE

Numbers refer to
Sensitivi



PROJECT: 061111021 RECORD OF DRILLHOLE: BH5 SHEET 1 OF 1

LOCATION: N 4820914.0 ;€ 603487.7 DRILLING DATE: Started on Jan. 25, 2007; Completed on Feb. 1, 2007 DATUM:  Geodelic
ORILLRIG: CME 75

INCUNATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Geo-Environmental Lid.

MIS-RCK 004 08.1111-021.GPJ GAL-MISS.GOT 7/20/07 DD

a [ | Jz] N - Joe 8D- Beddog PL P PO. Polshed BR - Broken Radk
m [ @ b 2} FLY - Fautt FO- Folation CU-Curved K - Shckensided NOTE:for
<] & |87 Sa-Shex CO-Contad. UN-Unhiaing  SM- Smooth e el
§w = g % ] v -ven OR:- Orthoganal ST - Stepped Ro- Rough ol sttreviations &
o« O | ELEV, O Eli.] C) -Cofugats  CL-Cleavage IR - kregutar M- Mechanicol Break  symbok.
DESCRIPTION = = = s OBSERVED
EE L 8 |perth 3 g Recovery [ oo FIRASI‘ DASCONTINUITY CATA HDRALG W
= {m) worm | weo | % kA crtésas
s |2 é A= aam | o | O | reamsuce LL0,) 70 | 00 L2 | BOREHOLE VIDEO
L) > | @ azen|avenlogon] ennl 232  or8 2202|...
GROUND SURFACE €2
B Highly to moderalely weathered, thinly 0.5 B 3
B layered, red, very fine grained, very weak 1 g
- to weak, calcareous SHALE BEDROCK M. BOPLRo | 4
N {Queenston Formation} ¢ z ]
N Occasional interbeds of weathered, grey \Bo- s ]
F silistone and limestone 3 N, BD.PLRO -
- =2 " . ANBDPLRO =
[ Elevation (m) Thickness (mm) AN, BOPLRO — -
X J 166.5 50 1l L JIN.BOPLRo 5
K || 1600 125 b 16534 SRR 2R 2 = E
: 165.6 25 1300 i
5 f are rough bedding / i
S End of Driihaie i
[ 4 3
. e
— 24 _.
]
= _'
® )
[ DEPTH SCALE LOGGED: BML

1:100 A SSﬂlgier CHECKED: HJ




MIS-MTO 001 06-1111.021.GPJ GAL-MISS.GODT 7/20007 DD

Foundation Design
@m

PROJECT  05-1111.021 RECORD OF BOREHOLE No BH6 10F 1 METRIC
WP, LOCATION N 4820927.5 ;E 6035021 ORIGINATED BY BML
DIsT HWY RidgewayOr _ BOREHOLE TYPE__CME 75 Track Mount, 102 mm Solid Stem Augers COMPILEDBY __BML
DATUM _Geodatic DATE January 25, 2007 CHECKEDBY__ W1 _
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | ¢ x| nemsrfucsmm’ NATURAL REMARKS
fgl 2 — pusnic MIEAL g ‘:E
- wl|l<Z| & 0 40 60 80 100 MMT coumenr  UMT S &
95 wl|=2| =z L1, Ty | 5T | cramsue
ELEV alE| w2 ]|28| & |SHEARSTRENGTH kPa % = | oistrieumon
DEPTH DESCRIPTION S35 % | 3]|33] & |o unconrmnen 4+ Fictovane ¥ )
£ 2 z|g° & |e cuick TRIAXIAL X REMOULDED] WATER CONTENT (%)
183.0|  GROUND SURFACE e R O~ D2 » Wi’ |GR S S Gt
nn ,___‘I'op@oﬂ
02|  “Ciayey SiL tace 1o some sand and
gravel (FILL), occasional roollets
Firm to stiff 182
Reddish brown 1|ss ] s &
Moist
2|ss| s 181 o
3|ss| s
180
4|ss| s
9
s|ss| s 179
1778 : 8-y 5ac) w 178 4
52| Glayey Sitwil Sand (TILL] '
Very stiff L1
Moist ! 177
;_ Ss | 19 ol 13 31 36 20
i
; 4 176
i
firg
3' ; ss | 25 175
L
!
ol
ih 174
173.5 LT
94| Sandy Sl Io Sty Sand, Imca o ae2 il el IS °
some clay (TILL), confains rock ‘T’E
fragments 5.‘ 1?3‘
Very dense ay
5‘;‘ Iishbcm E’é AR
b3 .2/
e I °
.
LeLY
g 171
3’%5‘ —ss—homerg
Ui
s 1
169.6) a‘ﬁii
134 Clayey Sill o Silty Clay, tace sand Hi
Had H . .
m‘ ',:q 2| 55 | &0 169] T - 0 2 83 45
i
168.0 11
14.9]  Sily Sand, some gravel and clay i Y| 168
(Residual Soit} Ed 00
ery dense y
Reddish brown g
Moist M 167
54
| 1652} H
Red SHALE BEOROCK
165.7]  (Queenslon Formation) with 14| ss | 118 166}
17.2] \jinterlayers of grey silslona
End of Borehole .
Note:
1. Water level in open borehaole at
14.9 m depth (Elev. 168.1 m) upon
completion of drilting.

3 3. Numbers refer to 3%
+7. X Sensitivity O~ STRAIN AT FAILURE



MIS-MTO 001 06-1111-021.GPJ GAL-MISS.GDT 7/20/07 0D

Foundation Design
@‘ ‘Associates
- RECORD OF BOREHOLE No BH7 10F 1 METRIC
W.P. LOCATION N 48209348 ;E 603457.6 ORIGINATEDBY BML
DIST HWY RidgewsyDr __ BOREHOLE TYPE__CME 75 Track Mount, 102 mm Solid Stem Augers COMPILEDBY __BML
DATUM _Geodetic DATE January 29, 2007 CHECKED BY____HJ
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = 4 |RESISTANCE PLOT HATURAL | REMARKS
=] Q FLASTC wostune  UOUOL X
= o |52 20 40 60 B0 100 |UMT Ll R &
g o il = g = i 1 1 1 i wa - w, o w GRAIN SIZE
e Zly)w|3|25| & [sHEARSTRENGTHKPa ——o—— | = |osmweumon
DEPTH DESCRIPTON 53| £ | 3 |33| & |o unconaned  + FELovane y Py
£z 2|8 3 G |e QUICKTRIAXIAL X REMOULOED WATER CONTENT (%)
1793]  GROUND SURFACE ¥ 2 9 8 B 02w kNim® JGR SA SI &
0.0 Asphall
Sand and Gravel (FILL) 179
1785
0.8 ?Isayw Sill, some sand (Probable 2 | ss “
Stiff to firm 178
Brovm
Moist 3|ss | 10
Occasional dark brown
organics/roollels between 2.2 m 177
and 3.1 m depth (Elev. 177.1 m (o 4| &8s 6 F—oi 6 18 50 26
176.2 m)
176.0 T6
34| Clayey Silwith Sand (THLL) S|ss) e iy
Hard T
i 6 | 85 42 o
Mowt il 175
A 5 211
i
173.7 § 174
1| Claéaysm ta Silly Clay, some sand 8| sS “ °
Ha
Gre
Mo 9| ss| ss 173} —e 0 13 62 25
Reddish brown Clayey Sill, some
sand from 6.1 m 1o 6.6 m depth
1718 o) ss | s 172} -
75 Sandy Sl o Sity Sand, trace 10 e b
somo clay (TILL) 7
Vezfm
Reddish brown 171
Muolst
1702
91| Red SHALE BEGROGK 170
(Queenstan Farmation) wilh
intedayers of grey silislone
169
/
- 168
4] 85 | 108 167
166
165
|
164.0 o o
5.3 End of Bocohole e
Motes:
1. Water fevel in open borehole al
14.0 m depth (Elev. 1532 m) upon
complelion of drifling.
2. Borehole open to 15.3 m depth
upon completion of dritiing.
3 3. Numbers referto 3%
+¥. X" Sensitivity o STRAIN AT FAILURE



@m Foundation Design
Assoclates

PROJECT  06-1111.021 RECORD OF BOREHOLE No BH8 1oF 1 METRIC
W.P. LOCATION N 48209528 :E 603465.6 ORIGINATED BY BML
DIST____ HWY RidgewayDr BOREHOLE TYPE__CME 75 Track Mount, 102 mm Sofid Slem Augers COMPILEDBY _ ML
DATUM _Geodatic DATE January 30, 2007 CHECKEDBY___H4
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & Q RESISTANCE PLOT HATURAL = | REMARKS
W o, = PLASTIC vou)l
= 2z § 0 40 6 80 100 [T commy UMT| 5O &
9l CIZE| z et w  w  w | JE | cRansee
alm| 8 o |25 | © |SHEAR STRENGTH kPa
ELEV SEER x a | 2 |2a| B —a——— DISTRIBUTION
DEPTH DESCGRIETION S e | 3|38]| 5 |o unconmmed  + FIELOVANE Y )
é z z |E09| & |e QUCKTRIAXAL X REMOULDEF) WATER CONTENT (%)
179.3] __ GROUND SURFACE - 20 40 80 B0 100 10 20 30 xim® |GR SA St CL
v Asphall
U2l i and Gravel I 179
Gu:paﬂ
1 brown
wsal o 1|ss | w7 B
12| “Ciayey Sil, somo sand (Probablo 178
FiLL)
St lo very stlf 2|ss| 10 o
Brown
Maist 177
a|ss | 20
4 |2 o 176} .
174.9 5|ss | 15 175 °
43| Clayoy Sal wilh Sand (TILL)
Very stiff
Brown 4 6| ss | 30
Matst 174
= Silly Sandl o Sondy ST (TILL), 173
7|ss | %0 <
troca 10 somo gravel
Very dense
Grey to reddish beown i B}
Moist k2E 172}
afy= ST
FHH
171
r"'T
L e 170 o
2%y
H: 169
1 o —ss— oo
i 168}
167.7 H
11.6 ﬁ(:yﬁwsmwsmymy.mmc ,F
H
Geay f 167
Molet [Hi 11 | ss | 100 o
1 g
166. al
Silty Sand, csoma gravel and A 166}
Efos:g\em Soil) - .
ery dense 1
a Reddish brown 17 =Sy ° 17 44 25 14
o Maisl 165
= Red SHALE BEDROCK
=1 {Queenston Fomation) with
2 interfayers of grey siltstone
'8' =S AT 1&11
u
]
g 163
fad
§ 162
g
=1 1810 ! 164
&7 183[ End ol Borehole j
3 Notes:
E 1. Waler leve.l in open borehcle at
& 12.8 m depth (Elev. 166.5 m) upon
2 complelion of drilling.

3 3. Numbers referlo 3%
+7. X Sensitivity O ¥ STRAIN AT FALLURE



MIS-MTO 001 06-1111-021.GPJ GAL-MISS.GDT 7/20/07 DD

@ Foundation Design
PROJECT 061111021 RECORD OF BOREHOLE No BH9 1 0F 1 METRIC
W.P. LOCATION N 4820951.1 ;E 603449.2 ORIGINATED BY _BML
DIST HWY _Ridgeway Dr BOREHOLE TYPE__CME 75 Track Mount, 102 mm Solid Stem Augers COMPILED BY __BML
DATUM _Geodetic DATE January 31, 2007 CHECKED BY HJ
DVNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & g RESISTANCE PLOT AT REMARKS
@ pasnc ML wouin| | &
2z 5 20 40 60 80 100 [|UMT  oqpy W E g 8
g & g 122 z e we w w | 5% | cransuee
oA DESCRIPTION cle g | 312g] 2 |SHEARSTRENGTHKPa —_—— DISTRIBUTION
DEPTH SI5| F | 3 |28]| £ |© UNCONFINED  + FIELD VANE . Y )
4 z |80 § © QUICKTRIAXIAL X REMOULDEQ WATERCONTENT (%)
1790  GROUND SURFACE ¢ ‘" 20 40 o0 ‘@0 100 o220 B khim® |GR SA SI CL
00|  Sand and Gravel (FILL)
178.4]  Sompact
0.8] "\ Moist
Clayoy Sil some sand (Probable 1]ss| 9 178}
FILL)
%‘n‘
bdiid 2| ss 12 o
Moist 177
alss| n
176
a|ss | 10 o
175
1746
44 Cimy Sin with Samd, trace gravel o
(i
Very stiff to hard i I 174
Brown [
Maist i
Becomi below 5.5 m depth i
(Eelgs.mln‘rg.gr:m); ow 3.5 m dep 9 173} — 4 25 56 15
i
1720 :
7.0| ﬁl;;:ysilllo Silly Clay, trace sand LH M 172
H 141
Gray = °
Maoist W
* HH 171
',f J
1}
"
U] 17
HHl e [ ss | 1
169.0 1 169
10.1 Silly Sand, some gravel and clay
{Residual Soif) £
168.2 :eeydun::ﬂw 1 o
10.8 cddish brown
Maist 1631
Red SHALE BEDROGK
{Queenston Formation) with A
interlayers of grey siltstone 167
166.6] o R
124[ End of Borehole
Notes:
1. Open borehole dry
complelion of drilling.
2 Borehole open o 12.4 m depth
i upaon completion of drilfing.
+3,x3:; Ns“'“'."?'.sty'e'e”" 0 3% STRAIN AT FAILURE



Fhoousr r——
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PROJECT 064113021 RECORD OF BOREHOLE No BH10 1 0F 1+ METRIC
W.P. LOCATION M 4820965.9 (E 603459.5 ORIGINATED BY _BML
DIST HWY _Ridgeway Or BOREHOLE TYPE__CME 75 Track Mount, 102 mm Solid Slem Augers COMPILEDBY _ BML
DATUM _Geodsiic DATE January 31, 2007 - CHECKEDBY__ H1
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | u‘_(,J RESISTANGE PLOT M ool 1 | REMARKs
Pul|l & S MOSTURE "ol = T &
N o |<8] @ 20 40 60 80 100 |UMT  conmenT zQ
S| u [22] > ISR A W wp - w | 34 | eransze
ELEV Tla| ¥ ]| 3|28| & [SHEARSTRENGTHKPa . a % | pietRBUTION
DEPTH DESCRIPTION S13| £ | 3|38 5 |o unconrmed  + FieLovane ] Y )
£z Z |9 @ |e QUICKTRIAXAL x REMOULDED] WATER CONTENT (%)
1793]  GROUND SURFACE & 20 =91 (60 _£0) "0 0.2 3 kN/m® [GR SA SI OL
0.0I Sand and Gravel, irace asphall o
(FILL) 179
Dense
Light brown
Moist 1] ss | 3
176
177.5t
18 Clayey Silt, some sand {Probable 2| ss o °
) 177
Stiff to very stiff
Brown
Moist
3|ss | 1 176 o
Sand seam, compact, dark brown
to grey, moist between 3.7 to 4.1m 4| ss 15
=
574 depth 175
46| Clayey S d (TILL
Ve,,y,esymfm vith Sand (TILL) 5| ss | 2 é i 5 32 43 20
Brown ’ y
MoisL 174
1734
59 Silly Sand to Sandy Sit, race lo it
some clay (TILL), trace lo some | Fe 173 3
gravel, occasional boulders ¥
Very derise
Groy
Moist 11H 172
ra SR TR [+
171
(L
f 1 B——ss—ponr] 170 o
oel 169
- L § m
Ll 168,
167 0 5 36 50 9
166
a
o Red SHALE BEDROCK 165
5 (Queenston Formalion} wilh T
g inledayers of grey sillslone
~
Bl 1639 i i atas | 164
al 154 End of Borehole
g Notes:
g 1. Water level in open borehole at
12.2 m depth (Elev. 167.1 m}) upon
o completion of drilling.
[c]
o 2 Borehofe open to 15.4 m depth
Q upon completion of dnilfing.
1=
(=]
=
=
o
|

3 3. Numbers refer to 3%
+7. X% Sensitivity O ¥ STRAIN AT FAILURE



MIS-MTO 001 08.1111-021.GPJ GAL-MISS.GOT 7/20/07 DD

@ Foundation Design
SAssociates

1 OF 1
PROJECT . cepmteas RECORD OF BOREHOLE No BH11 METRIC
W.P. LOCATION N 4820973.6 ;E 603423.8 ORIGINATED 8Y BML |
DIST ___ HWY RidgewayDr _ BOREHOLE TYPE__CME 75 Track Mount, 102 mm Solid Stem Augers COMPILEDBY __BML
DATUM _Geodetic DATE January 29, 2007 CHECKEDBY__ Hs
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES « W |ReSISTANCE PLOT = _ NATURAL ~ | REMARKS
Eal § MOISTURE = T
- o |22 8 20 40 60 80 100 [|UMT  oomenr UM S & N
9l a1z g pud 1 f 1 i 1 W, w w, = g GRAIN SIZE
Fley ElUlw |3 25 g SHEAR STRENGTH kPa — DISTRIBUTION
aa DESCRIPTION 5 =l | 2 3 5| < |o uUNCONFINED  + FIELD VANE . Y (%)
= z2 |29 6 [e quckTRAXAL x RemouLper] WATER CONTENT (%)
- 3
176.7|  GROUND SURFACE = 20 40 60 8 100 10 20 30 kNim® |GR SA SI CL
0.0 Topsoil ==
03 Clayey Sitwith Sand (TILL) [
Very stiff to hard ! 176}
Brown L4
Moist gl 1| ss | 28 *
i 2|ss | ar 175
Becoming grey below 2.1 m (Elev. E
174.6 m)
,K: 3|ss| 26 174 oli—4
.
i 4| ss| s8 o
173.0 ’ 173
37| Silty Sand lo Sandy Silt, trace (o Hlts 9
some clay (TILL) 1
Very dense e
Mot L 172 .
2ol 171
i P
0t 170
HT
‘i-' = - 69 “
ki 69
167.8 168
8. Q. Silt to Siity Ctay, tr: d L1
5! brim g fity Clay, trace san _,*" g | o | 1 0 4 51 45
Gray )
Moist HH 167,
L] M
1663 U]
Sty Sand, some gravel and clay g
7671\ (Residual Son) ¥ | 166 o
y Very dense
Reddish brown
oisl
Red SHALE BEDROCHK 165
(Queension Formation) with
interfayers of grey silistone oo
164,
1628 2 m e 163
139 End of Borehole
Notes:
1. Water level In open borehole at
10.7 m depth (Elev. 166.0 m) upan
| completion of drilling.
2. Borehale open lo 12.5 m depth
upon completion of drilling.

2 3 3. Numbers refer to 3%
+7, X7 e o STRAIN AT FAILURE
Sensitivity



MTO 001 UB-"H-O!'}.GP:J’ GAL-MISS.GOT T/20/07 DD

Mis-

@Gom Foundation Design
ZAssociates
P RECORD OF BOREHOLE No BH12 10F 1 METRIC
W.P. LOCATION N 4820987 6 E 6034336 ORIGINATED BY _BML
DIST HWY _Ridgeway Dr BOREHOLE TYPE_CME 75 Track Mount, 110 mm L. Solid Stem Augers COMPILED BY __BML
DATUM _Geodetic DATE February 1, 2007 CHECKED BY HJ
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g} 4 |RESISTANCE PLOT o WAL oo o REMARKS
ul 3§ PLASTIC pyossTuRE oy
5 « ég @ 20 40 60 80 100 UMIT conrent  UMIT zg &
2% w|3|2E| 3 [srearstrencrie i o w.| =2 | cRamsuze
ELEV clal| = 2lzg| 2 a I L — DISTRIBUTION
DEPTH BESCRIETION 3 S| F | 3|23| 5 |o unconsmep  + FELDVANE Y )
= z|g° @ |e QUICKTRIAXIAL X REMOULDED| WATER CONTENT (%)
1766|  GROUND SURFACE . y a 2 4 @ & 10 1 2 KWm® |GR SA St CL
1789  Topsoil ==
04 Clayey Sill with Sand (TI
S’ yo L) 176}
rown
Moist 1 S8 36
] 175L
H rﬂ 2| ss 72 o
o)
Becoming grey below 2.3 m deplth "E 174
(Elev. 174.3 m) 6!
1735 Bl
34| say s;nd ?nff{“” Sil, lrace o = U 2
soma clay H.
Very dense FyE 173
Grey LT 1
i1
3oy " 172} v
Some gravel in auger cullings, 4[4
augers grinding on possible L2 171
cobbles/bouiders at 5.2 m depth 41
L
170
s 169 =
168L
o
167
166.2 L
10.4 Silty Sand, somae gravel and clay
(Residual Soil) Edlm:e 166 o
Very donse &
a:" ish brown - . C
i 1 x
- {A
1647 I :3:.':'. 165
11.9 Red SHALE BEDROCK Pl P o=
(Queension Formation) with 033%] .~
terlayers of gray siltsione and 22 164
limestona > | Na | Rec LT RQD =63%
5 RC | 90% |5
m da V. m le e
161.7 m) - 4] 163}
=
For coring details see Record of 214
Dritthode BH12 s | 215 e RQD = 18%
22y 162}
161.6 /
14.91 End of Borehole
Nola:
1. Waler [evel in piezomeler on
April 3, 2007 21 0.0 m deplh {Elev.
176.6 m).

p—.

+3.X3: anl.:?a_smfeﬂo

Sensitivity

03% STRAIN AT FAILURE



MIS-MTO 001 08-1111-021.6PJ GAL-MISS.GOT 7/20/07 0D

-

1. Open borehole dry upon
complelion of drilling.

2. Borehole open 1o 8.1 m depth
upon completion of drilling.

@ Foundation Design
PROJECT  06-1111-021 RECORD OF BOREHOLE No BH13 1 0F 1 METRIC
W.P. LOCATION N 4820997.5 (E 603410.1 ORIGINATED BY _BML
DIST HWY _Ridgeway D BOREHOLE TYPE__CME 75 Track Mount, 102 mm Solid Stem Augers COMPILED BY __BML
DATUM _Grodstic DATE January 30, 2007 CHECKED BY __ HJ
GYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & W |RESISTANCE PLOT MATURAL REMARKS
g g pasic MALRL  woun] | &
5 o |£8| @ 20 40 60 80 100 [WMT cogmr  UMT 2 &
9l u =2l =z We o w| 3 GRAIN SZE
ELEV o o | 2 125| 2 [SHEARSTRENGTH kPa —— DISTRIBUTION
DESCRIPTION - |2 g gl e
DEFTH| Z|3| 7|5 |28| £ |o unconrmeD  + FIELDVANE ¥ o
£1= 2 |E0| & [ auick TRIAXIAL X REMOULDEL| WATER CONTENT (%)
179.1]  GROUND SURFACE e 20 40 80 80 100 10 20 30 kim® |GR SA SI CL
0.0 Topsol T79F
0.3 Siilwith Sand (TILL)
Very stiff to hatd
Brown
Moist 1]|ss | 23 178 — o
2|ss | 2
177
3|ss | a3 o
176}
4|ss | 4
175
Becoming grey betow 4.3 m deplh
(Elev. 174.8m)
5 S8 28 o
174
w27 1734 o
64| Silly Sand 1o Sandy Sill, tmce ta 5|95 ] &
gnnday{'ﬂu.). containg rock
gments - 172!
s i
r 3 o LY o
1714
8.1|  End of Borehole
Notas:

+3.X3: Numbers refer to

%
Sensitivity O ™" STRAIN AT FAILURE



oo,

Foundetion Design

PROJECT _ 06-1111-021

RECORD OF BOREHOLE No BH18

1oF 1 METRIC

MIS-MTO 001 08-1111-021.GPJ GAL-MISS.GOT 7/20007 DD

WP, LOCATION N 4821078 4 ;E 603386.5 ORIGINATED BY _BML
DIST HWY _Ridgeway Dr BOREHOLE TYPE_CME 75 Track Mount, 110 mm 1,D. Solid Stem Augers COMPILED BY __BML
DATUM _Geodetic DATE January 22, 2007 CHECKED BY HJ
DYNAMIC GONE PENETRATION
S0IL PROFILE SAMPLES ﬁ = g RESISTANCE PLOT " wneAL o & REMARKS
5 g |$6[ 2] 2 o @ o w fuo o (311 [P
o w z
ey ald|lw|3|oE| 3 [sHEARSTRENGTHKPa s b w| 2k
L DESCRIPTION =2l &£ 28] & p——— Oy DISTRIBUTION
DEPTH & s 3 Pl 35| £ |© UNCONFINED  + FIELDVANE Y %)
E 2|20 @ [o quckTriaxiAL X RemouLoEr WATER CONTENT (%)
1786 GROUND SURFACE - 20 40 60 BO 100 2 30 kwm® |GR SA SI CL
0.0] Topsol =
03 Silt with Sand,
ﬂayl;y i lrace gravel 178}
Vary stiff 1o hard
Srom H 1]ss| 18 o
Moist
i 177
2|ss| 2 =
% 3|85 | 38 176}
Taks) |
il 4 | ss |
1 1?5‘
)
Becoming grey below 4.0 m depth 5| 85 30
(Elev. 174.6 m) i
174
Tl 6 | ss | 25
72| fl 173}
58 Silly Sand lo Sandy Silt, traca clay, -
lrace gravet (TILL) 58] = SOIOCIT
Very dense 5
Reddish brown to grey £t 172,
Dry 5
Ed
o 17
Al
(14 A v}
2 23 |2
aflyms mhq - o 8 43 41 8
4 24 169 '
. ESE
i: o 2
5 A=h
3 :m:m:lsm:t E=g L
1 Fd e
1 3 O
1 P va
166.7 % = 167
Clayey Sill to Silly Clay, conlaining 2
166.2/ shale fragmenls -~ Xx o
12.4] \ Hord /
Grey
Moist
End of Borehols
Nots:
1. Waler level in piezomeler on
April 3, 2007 at 1.4 m depth (Elev.
177.2m).
3 3. Numbersreferto’ %
+7. X" o]
A STRAIN AT FAILURE



| . O = 9 e 1

AT

Foundation Design

PROJECT _05-1111-021

RECORD OF BOREHOLE No BH19

1 0F 1

METRIC

MIS-MTO 001 _08-1111-021.GPJ GAL-MISS.GODT 7/20/07 DD

Sensituity

WP, LOCATION N 4821046.6 ;E 603401.7 ORIGINATED BY _8ML
DIST HWY RidgewayDr _ BOREHOLE TYPE__CME 75 Track Mounl, 102 mm Sofd Stem Augers COMPILED BY __BML
DATUM _Geodetic DATE January 23, 2007 CHECKEDBY_ HJ
iIC GONE PENETRA
SOIL PROFILE SAWPLES | | 4 O i Pt IRATION -
ol = . pustic MATURAL - youpl = | REMARKS
EZl o Lt MOSTURE - Tl & I3
= @ |$5| @ 20 40 6 &0 100 COMTENT 59
#l8|w|3|25| 8 [snearstrenciriea I .l =% I gemiaee
ELEY, DESCRIPTION = |2 = é z9 = — DISTRIBUTION
DEPTH s |3 3 & | < |o UNCONFINED  + FIELD VANE Y %)
- e z|g° & |eo QUICKTRIWGAL x REMOULDEL| WATERCONTENT (%)
177.9] _ GROUND SURFACE ] 20 40 60 80 100 10 20 30 kNim® |GR SA SI CL
SN
. Silly Clay, same sand, trace gravel 1]ss 3
Firm to stiff
Brown 2| ss 10 7 o
Moist
3|ss| 14 176} & 4
| wss
CIayt-_;y Silt with sand, trace gravel 4| ss 40 ,
Hard 175
Brown
Molst 5 5 44
1742] $
3T End of Barohole
MNotas:
1. Open borehole dry upon
completion of drilling.
2 Borehole open to 3.7 m depth
upon comptelion of drilling.
+3,x3; Numbesreferto 3% grram AT FAILURE



MIS-MTC 001 068-1111-024.GPJ GAL-MISS.GOT 7/20/07 DD

Sensitiity

@ Foundation Design
PROJECT 664119024 RECORD OF BOREHOLE No BH20 10F 1 METRIC
W.P. LOCATION N 4821058.6 ;E 603342.9 ORIGINATED BY _BML
DIsT HWY _Ridgeway Dr BOREHOLE TYPE_CME 75 Track Mount, 102 mm Sofid Stem Augers COMPILEDBY __BMt
DATUM _Geodetic DATE January 22, 2007 CHECKED BY HJ
DYMAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Y |RESISTANGE PLOT NATURAL + | REMARKS
?'jw S FLASTIC. porsture WU 5
=z o LiMIT UMt = &
i~ w L5 @ 20 40 60 80 100 CONTENT SO
5| alsel 2 1 : f 1 1 ", “ w | 28 | GrRAmNSIZE
ELEV al|lW|w |3 |25| & |SHEARSTRENGTHkPa 3l il
_ELEV | = - o ———— Oy
DEPTH DEIGRIPHION HEIRAES 35| = [o unconned — + Feovane ¥ iy
e z |29 @ [e auekTRANAL X REMouLDED WATER CONTENT (%)
176.8)  GROUND SURFACE toe 20 40 60 80 100 10 20 30 km® |GR SA SI CL
00| Topsod
03| Clayey Sil with Sand (TILL)
Firm 1o hard
B o
Moiet ss | 6 176 c
ss | w 175 o
3t ss | as ==
::3' 174
1733 (Pl 4 | ss | a2
36| Silty Sand lo Sandy Sill, race (o ?
some clay (TILL), occasional L1 173
cobbles 13
Very dense ..J
Grey
- Moist 51| ss a2 1724 ['+) 10 31 42 17
Augers grinding from 3.6 m lo 3.8 e
m depth 131
54 171
6| ss| e
1702 a7
67| Endof Borehole
Nolos:
1. Open borehole dry upon
complelion of drilling.
2. Borehole open to 5.5 m depth
upon completion of drilling.
{
+3,x3; Numbersrelerto 3% ooy AT FAILURE



Foundation Design
@Assodaxes

MIS-MTO 001 08-1111-021.GPJ GAL-MISS.GDT 7/20/07 DD

FROECT  thiisien RECORD OF BOREHOLE No BH21 1t oF 1 METRIC
W.P. LOCATION N 4821095.4 € 603209.1 ORIGINATED BY _aML
DIST HWY _Ridgeway Dr BOREHOLE TYPE__CME 75 Track Mount, 102 mm Sofid Stem Augers COMPILED BY __8MtL
DATUM _Geodetic DATE January 22, 2007 CHECKED BY __ HJ
SOIL PROFILE SAMPLES | | 4 [or e Con DENETRATION — —
Bl PLASTIC |\ Lo re  LouD =
- =Z| @ 20 40 60 80 100 (M7 omr wil Eg &
3 5 g = g - 1 i 1 f 1 Wi - " E3 g . N SiZE
ELEV : @ | ¥ 2 2a S SHEAR STRENGTH kPa == DISTRIBUTION
DEPTH SESCRIFTION 5|13 % |3 |23]| £ [o unconemen  + FiELDVANE ¥ s
o B z(g° G |e quickTRIAUAL X REMOULDEL] WATER CONTENT (%)
msl GROUND SURFACE a 20 40 60 80 100 120 0 km® |GR SA SI CL
0.0 Clayey sit, race o sorne sand,
organics and mollets (FILL)
Very soft
Dark brown 178
Molsl 1] 58 1 o
2|ss| 1 178}
177.3
25 Clayey Sill with Sand (TiLL) 3| ss B8
Very sliff 1o hard 177
Brown y
Moist 4| ss| 20 o
176
¥ 5|85 | 33 =3
1Y
M 6 | ss | 4 175
b
141
h‘ 17‘
1737 tdl v
Silty Sand o Sandy Sill, trace lo I;IE 7 | s5 72 b
173.2 some clay (TILL), containing rock
6.7 fragments
Very donse
Reddish brown
oist
End of Borchole
Hotes:

1. Open barehole dry upon
completion of drilling.

2. Borehole open lo 5.8 m depth
upon completion of drilling.

3 3. Numbers refer to 3%
+7.X% Sensitvity O™ STRAIN AT FAILURE



MINISTRY OF TRANSPORTATION, ONTARIO

001 ey

—

TP\ SO0 SE=1111=031 (Paips v ey 403,

M BO0h Sy 38, 200

DT

umu“ummaﬂs?@ ;‘némgmms o/or | CONT No.
STMIONSNHIMHE‘Si-W. WP No.

|RIDGEWAY DR./HIGHWAY 403 GRADE SEPARATION SHEET
BOREHOLE LOCATIONS AND SOIL STRATA
SOUTH OF HIGHWAY 403/HIGHWAY 407 RAMPS

| opsrs
FRESCENT. .

B

SLADEVIEW

PROVISION FOR FUTURE TRAFFIC SIGNALS
100m PARALLEL /STORAGE

CONNECT TO EXISTING

450mm STM
SCALE
10 0 10 20 m = ‘ Borehole
e
N Stondard Penetration Test Value
16  Blows/0.3m unless otherwise stated
(Std. Pen. Test, 475 j/blow)
22 WL upon completion of drilling
CO—ORDINATES
: BH4 No. ELEVATION
‘EH'I ‘BHZ ‘BH:S Y @ ° NORTHING EASTING
- BH1 180.5 4820789.2 603605.4
T BH2 180.2 4820831.8 603579.3
't’:'l BH3 180.2 4820871.1 603548.2
TOP OF PROPOSED Ig BH4 181.2 4820905.2 603511.4
Topsaii— [ EXISTING GRADE /' PAVEMENT O
185 7 — 185
Sandy Silt (FILL) Topsoi e Clayey Silt
psoil____ e ayey Silt (FILL)
Loose [y . D il /_ Soft to Stiff N
B e e e e i = /2‘ S ] LA e T 3 ;; 180
M4 28 A 56/0.05 ' y :? ; 8 yo
EViE 22 - 1 ] 6 ¥ 14
AWM 29 3 AN AR IAVTIAK] 24 ST VTAAR A RTIA] 25 -V
175 S2E: : SRS RE e f . <4 B B BB BB ) 28 2B f 0 B 4 175
/0] ’ * Ak 17 _.".‘ g'.'.'-.‘l.l'-‘l.' LB :]I‘lﬂ-ltg Tt g LF i v 7 A
170 170
- Sanay sit \= Clayey silt with Jond (nLL) —/ ' The boundaries between 5ol nymom estobilshed only ot
some cloy Very Stiff tp Hard borehale locations. Between Bareholea the boundaries are assumed from
Very dense | geological evidence.
165 5 S S 165 e i et . —_—
=] 8 S Cloyey Sitt to -/ The complete found vestigation and design report for this project
-t o 5".)' Clay and_ cthgr related moy be « at tho Molenu}s ) .
3 a "l-) Hord Engineering and R h Office, D Information contained in this
— s e report and related documents ks speclfically excluded In occordance with
160 160 Section GC 2.01 of OPS General Conditions.

PROFILE A—A’ ALONG RIDGEWAY DRIVE STATION 104075 TO STATION 10+232 T b bt i S s T ot

only and moy may not be
consistent with tha finol design configurolion g shown elsewhere in tha
SCALE Contract Docurnents.

HOR 10 Q 10 20 m
[y =]
REFERENCE
Bose plans provided in digilal format by Phillips Engineering Uimited,
SCALE drawing file nos. xdesign.dwg; xalign.dwg: 403xbl.dwg and xbase.dwg,
VER 5 4] 5 10 m reccived December 11, 2005, and drawmg files nos. 06053—01.dwg,
06053—-02.dwg ond 06053—03.dwg, recieved December 14, 2006.
1:250

NO. | DATE BY REVISION

Goocres No.

Wy, RIDGEWAY DR |PROJECT HO. 06—1111-021 |oisT.
SUBN'D. BML CHKD. BML DATE: JULY 2007  |smE: 1




MINISTRY OF TRAMSPORTATION, ONTARIO

—

007

FRLOGMME TiProders\ 300008=1111=0T1 (FP0tpy Dog, Mwy 403,

Ot oAy 39,

\ mumsnus%ge/mgé&m%gs"_ CONT No.
| STATONS N KLOMETRES + METRES. [ WD Ny,

re—

—

éi 5 MILUMETRES UMESS OTH
HE E‘E PROPOSED =~  *
1 i i i) S l=— TRANSIT WAY =
. i ' SIRYGTURE RIDGEWAY DR./HIGHWAY 403 GRADE SEPARATION| o' C
ok i - 7 BOREHOLE LOCATIONS AND SOIL STRATA
8} i > 3 1 HIGHWAY 403/HIGHWAY 407 RAMPS
) 1‘2:- 1 o \B. I
=\ : 1 .
i 1 5 - = = = e i
18 Al "1 1 gh = LR B Bpe——
LR = i S B
Tl ) gr §3__3|_ > is
2] :‘ = i' =
1 1 I .; N :
i il e |
A /Y it FM‘"‘\
4 14y I 1 ¢
i Sk IR \(
i : HAE B
- e 0T M ] .
. ) 5 S
\‘. l i ‘\L.‘ | 1 h[
i {
i

i
tniw o b uill

BH3

I
|BHg BH18

A 4 ¢ BH13 z
- i
ga/sst 80 m o East - lo/s 50m i BH11 0/s 9.0 "‘T - PROPOSED O/St 165 m
3 | | West | h East O| TRANSIT WAY| Eost 190 oF PROPOSED
OSED 2 : . <STRUCTURE
I 4 ) ETRN PAVEMENT
— STETIE == - —Clayey Sit, some|sopd—, ' : ’ - & LEGEND
______ —-_ S e e FGBoble — -\ I B = Y e —
apsoil Clayey Silt (FILL) g to ) APPOXIMATE | | EXISTING GRADE @ Borehole
Soft to Stiff \ N ( Asphot GROUND SPRAGE _
oo —— . { o E.\q: oo =\ . ; /— Topsoil 180 h Seal
)"L; = X7 A z A TF Piezometer
175 B 3l _‘.'_'-'_‘.';'.'_*.;‘_?'. R A 1A A2dEA G BAS AN AP A% RS AR AT P s 95 N Standard Penetration Test Volue
i ? A :'7' '1’ f D SEavak 7 A AL 1 ' 7, - 16  Blows/0.3m unless otherwise stated
Clayey Silt P V1 qrsk ; _”,}'j;-, 1T, s e e g Tt 2 : j’ (Std. Pen. Test, 475 j/blow)
. E ] ~ . 4 d Y wh g A it 28 A3 - . . .
170 with Sand (TILL) b AT R B0 HERAENOTENLETE fA A LAY D4 : 404 170 100% Rock Quality Designation (RQD)
= ory STiF To Hard Cloyey Sitt to-/ E LA Sity Sond to i ; X WL in piezometer on April 3, 2007
P 1 S“:‘ng b 7 Sowws&n(;r;u) | : R /0:07 ‘8 = WL upon completion of drilling
' 8 s N S g A\ i —ORDINATES
8 Stk S 0.05 Silty Sand N 8 Cloyey Silt to : C0-0
g Su"g s;,fd(-ﬁfj_} % Cloyey Sitt to\ (Residuol Soi}-/ _ € /015 b Sitty Clay (TILL) No. | ELEVATION NORTHING EASTING
166 - Very Dense | Sity Clay Hord  Very Dense e r =4 Vert Stiff to Hard i5h Sﬁi 1 g?% :g%%gé; %ggﬁ%
BH5 1784 4820914.0 603487.7
’
PROFILE B—B’' RIDGEWAY DRIVE STATION 104232 TO STATION 104395 BHiG 1830 48200275 603021
BH3 y i | 5 u BHE 1793 4820952.8 603469.6
= 5 i > . . i
*o /5 100 3 Bl IfltHB i .’.BHB BH10 ‘.BHW‘ BH13 3 ‘_8;”8 BH9 179.g 4820951.1 603449.2
0.0 m - - Wo/s20m BH10 179. 4B20965.9 603459.5
x 0/5 118 m i |o/s33m 0/S 15 m 0/S 100 mlx -
A i L " dw || mar
=1 e e B = e A S = RAVEMENY BH13 179.1 4820997.5 | - 603410.1
Yk e BT Cle ORISR S e e o e et e s i) ity S O _ 185 BH18 178.6 4821028.4 . 603386.5
i .,i,q— — (Probable FILL) i Sand and Graver (FILL) | "POXIMATE | PROPOSED T ,
Topsoil 4 Firm to Stiff Asphalf Comp;ct‘ to Dense /I gggg:CDE T?TIE%IETKQE /—EXISTING GRADE
BT . B, 2 . 9 3 ?‘ =y | , TTr/oao
180 — - e Topsol i - = 7 180
-k e . X g ZNE B
UK va%Rn3uerave .-‘{é{: 4 NOTES
175 i34 = ] = /f ; f 175 The boundaries between sofl stroto have been established only at
—"Ei 1 - v 7. | - w15 ] « Bt . . - oI 4 - X+ - <50 4] - s 1% HEEZSE F borehole locations. Between Bareholes the boundaries are ossumed from
) /1 A=Y ATk T o ! ~ b AT A o E P. . E A geological evidence.
SR B RS G RS 1A ST w23 N ENRED -] 81, '-"-'.yﬂ't'--'-\_l_-‘-v_l':-\.3-. Y s4a % B
ot Y 5 gy ol I o R 2 L ST A N S S4B 5 g I I o Y A The complete foundation investigation and design report for this project
170 | ; o iR O 7 e e kT MY P = N i 170 ond other related d ts may be incd ot the Materials ]
yi P T AR A E T BT TR AN sty sond o SRS B eoaing O e S Do, ot coied n s
Clayey Silt with Sond (TILL) " o ol A L v L 1L {3}~ Sandy Silt (nL) | A3 AT 's!e':i.:nm(';‘& rzl(r)l:edddomops ;nents ui:I mﬁ?n E. excluded in accordonce w
Very Stiff lto Hord g Very Dense 7607 T
185 o _/ iy ¢ ; 165 This drawing s for subsurface Information only. The proposed structure
4 Cloyey Silt to Shal Silty San b -~ details are shown for illustration purposes only ond may moy not be
+ Silty Clay Residual Soll conasistent with the final design configurotion as ahown elsewhere in the
o ey (Resi i ) - Contract Documents.
160 — — !sﬂ' =nse ‘
?
PROFILE C—C’ RIDGEWAY DRIVE STATION 104232 TO STATION 104395
SCALE =
HOR 10 0 10 20m REFERENCE Ho.| oaE | By REVISION
(= e ™= e e =] Bose plans provided In digital format by Philips Engineering Limited. Goocrea Ho.
SCALE drawing file nos. xdesigndwy: xafigndwy, 403xbl.dwg and xbase.dwn, |Hwy. RIDGEWAY DR |PrRosECT NO. 06-1111-021 _[DIST.
VR s o s tom S e | v o

1250 _ [prawre: JFC fetiko. HJ APPD. JMAC




MINISTRY OF TRANSPORTATION, ONTARID

s

""*""gi‘
U0 ——eemen

I
1
Jisre
by ST
|
i
|

L TR B i :! -

@ 33S) 3INIT HOLVA

H

O 1

)
!
I
1

Il
««"'{F
|

i

{

-

PO -pommmmmmenmem=t

T
ELH
anmn

NG -

e—

B B L

Jon Bl mmmssmmaian

X-—-‘ W
j-':lu iR ==
iy

|
|

METRIC
uilimer et st o/en. | CONT No.
STATIONS IN KLOMETRES + METRES. WP NO.

RIDGEWAY DR./HIGHWAY 403 GRADE SEPARATION SHEET

\ BOREHOLE LOCATIONS AND SOIL STRATA
NORTH OF HIGHWAY 403/HIGHWAY 407 RAMPS

| —

.

LI L T

0551_-0‘.

f .

i

g

{ A—

.F_T:Q

£~

r 5 ]

i SN

s S 2 @ g
s et

.

TRANSIT WAY
STRUCTURE

L 2

MATCH LINE

PROPOSED
TRANSIT WAY
STRUCTURE

BH13

_..‘....--...""O A——

BH18

0/S 64 m

st ToP OF PROPOSED
PAVEMENT

37Q e WO

e |

g

ANGELS PASS DRIVE

LEGEND
. -’- Borehole
Seal
ﬁ Piezometer
N

Standard Penetration Test Value

16 Blows/0.3m unless otherwise stoted
(Std. Pen. Test, 475 j/blow)

100X Rock Quality Designation (RQD)
X Win piezometer on April 3, 2007

e
I "’ [msms GRADE

PLOT DO Ay . 3007

IMM DAVArIecta\TO0S\S4= 1111571 (MhTes Enge Moy 403, Waniwmapt]\=AC~Ritprery Or Bt 0411 1163 UCO00wy

Clayey Silt (FILL)
ery Soft to Firm

ﬁ £a
-50/0.1

— Topsoil
B ur
1% 7 ATTEH 12 TP ,
{28 1 B ¥ AR I ZE A Y BN GES
‘;: -

T

.

P
q-

PLIE e i P sl Pl O
By o 50/0.101.. 1o e
E) s0/0.00 b4 L A4 4-

A

e

ﬁa?jﬁﬁ

o T RN

Y & - ¥*

Silt with Sond (TI
ery Stiff to Hord

.
OIS X
-
A
DN ET

| sofoasi Pa i

‘;_' .|F] s5/0.13

\_Silty Sand to
Sondy Silt (TILL)
50/0.07 Very Dense

\~ Cloyey Sitt with Sand (TILL)
Very Stiff to Hard

\_ Cloyey sitt to
Silty Clay (TILL)
Hord

104500

10+600

PROFILE D—D’ RIDGEWAY DRIVE STATION 104395 TO STATION 10+555

No. ELEVATION COZORDINATES
165 NORTHING EASTING
BH13 1791 4820997.5 603410.1
BH18 178.6 4821028.4 603386.5
BH20 176.9 4821058.6 603342.9
180 BH21 179.9 4821098.4 603299.1
175
170
NOTES
The boundaries between soil stratn hove been established only ot
borehole locat Bet Boreholes the boundaries are ossumed from
165 geological evidence.
The pl foundation i tigation ond design report for this project
and other related d ts moy be ined ot the Matesials
160 Engineering and Research Office, Downsview. Information contained in this

report and related documents ks specifically excluded in accordance with
Section GC 2.01 of OPS Generol Condltions.

This drawing is for subsurface information only. The proposed structure
details are shown for lilustration purposes only and moy may not be
consistent with the finol design figuration as shown elsewh in the
Contract Documaents.

Base plons provided in digital format by Phillips Engineering LimRed,
drawing fle nos. xdesign.dwg; xalign.dwg; 403xbl1.dwg and

received December 11, 2006. ond drawing files nes.” 06053—01.dwq.
06055—02.dwg and 06053—03.dwg, recieved December 14, 2006.

NO.| DATE | BY REVISION
Geocres No.

HAY. RIDGEWAY DR |PRovECT HO. 06=1111=021 [bisT.
SUBM'D. BML CHKD. BML DATE: JULY 2007  |smE:
DRAWN: JFC ICHKD. HJ APPD. JMAC WG, 3




July 2009 08-1111-0014

APPENDIX C

HYDRAULIC CONDUCTIVITY
TEST RESULTS

Golder Associates



In Situ Hydraulic Conductivity Test Report for WM1
- o s FIGURE C1
Philips / Geotech Invest / Mississauga Groundwater Monitoring System
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In Situ Hydraulic Conductivity Test Report for WM3-S

Philips / Geotech Invest / Mississauga Groundwater Monitoring System

FIGURE C2
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In Situ Hydraulic Conductivity Test Report for WM3-D

Philips / Geotech Invest / Mississauga Groundwater Monitoring System

FIGURE C3

WM3-Deep
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In Situ Hydraulic Conductivity Test Report for BH5
. o o FIGURE C4
Philips / Geotech Invest / Mississauga Groundwater Monitoring System
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In Situ Hydraulic Conductivity Test Report for BH12
) o e FIGURE C5
Philips / Geotech Invest / Mississauga Groundwater Monitoring System
BH12
Groundwater Level vs. Time
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In Situ Hydraulic Conductivity Test Report for BH18
N o o FIGURE C6
Philips / Geotech Invest / Mississauga Groundwater Monitoring System
BH18
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Driven by service and Science

L
Ma xXX{am
A Analytics Inc wwy.anaxxamanalytics.com
Your Project #: 08-1111-0014
Site: PHILLIPS/WATER MAIN/MISS
Your C.O.C. #: 82646-01

Attention: Shannon Palmer
Golder Associates Lid
Mississauga - Standing Offer
2390 Argentia Rd
Mississauga, ON

L5N 527

Report Date: 2008/05/23

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A849191
Received: 2008/05/15, 09:59

Sample Matrix: Water
# Samples Received: 1

Date Date Method
Analyses Quantity Extracted  Analyzed  Laboratory Method Reference
Alkalinity 1 N/A 2008/05/21 CAM SOP-00448 SM 2320B
Carbonate, Bicarbonate and Hydroxide 1 N/A 2008/05/22
Chloride by Automated Colourimetry 1 N/A 2008/05/20 CAM SOP-00463 SM 4500 CI E
Conductivity 1 N/A 2008/05/21 CAM SOP-00448 SM 2510
Dissolved Organic Carbon (DOC) 1 N/A 2008/05/20 CAM SOP-00446 SM 6310 B
Hardness (calculated as CaCQ3) 1 N/A 2008/05/23 CAM SOP 0102 SM 2340 B
Dissolved Metals by ICPMS 1 N/A 2008/05/22 CAM SOP-00447 EPA 6020
lon Balance (% Difference) 1 N/A 2008/05/23
Anion and Cation Sum 1 N/A 2008/05/23
Ammonia-N 1 N/A 2008/05/21 CAM SOP-00441 US GS 1-2522-90
Nitrate (NO3) and Nitrite (NO2) in Water ¢ 1 N/A 2008/05/20 CAM SOP-00440 SM 4500 NO3 |
pH 1 N/A 2008/05/21 CAM SOP-00448 SM 4500H
Orthophosphate 1 N/A 2008/05/20 CAM SOP-00461 SM 4500 P-F
Sat. pH and Langelier Index (@ 20C) 1 N/A 2008/05/23
Sat. pH and Langelier Index (@ 4C) 1 N/A 2008/05/23
Sulphate by Automated Colourimetry 1 N/A 2008/05/20 CAM SOP-00464 EPA 375.4
Total Dissolved Solids (TDS calc) 1 N/A 2008/05/23

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.

Encryption Key Sora S
ra Saroop

%'\9 o 1”23 May 2008 14:48:42 -04:00

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

KRISTEN BURMEISTER, Project Manager
Email: Kristen.Burmeister@maxxamanalytics.com
Phone# (905) 817-5700 Ext:5816

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required “signatories”, as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports. SCC and CAEAL have approved this reporting process and electronic report format.

For Service Group specific validation please refer to the Validation Signature Page

Total cover pages: 1
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www.maxxamanalytics.com
Golder Associates Ltd

Maxxam Job #: A849191 Client Project #: 08-1111-0014
Report Date: 2008/05/23 Project name: PHILLIPS/WATER MAIN/MISS

RCAP - COMPREHENSIVE (WATER)

[Maxxam ID Y63991
ISampling Date 2008/05/14
ICOC Number 82646-01

Units WM1 RDL QC Batch
Calculated Parameters
IAnion Sum me/L 8.75 N/A 11514578
Bicarb. Alkalinity (calc. as CaC03) | mg/L 304 1 [1514670
Calculated TDS mg/L 485 1 |1514674
Carb. Alkalinity (calc. as CaCO3) mg/L 4 1 |[1514670
Cation Sum me/L 8.94 N/A 1514578
Hardness (CaCO3) mg/L 270 1 |1514679
lon Balance (% Difference) % 1.06 N/A 11514577
Langelier Index (@ 20C) N/A 0.911 1514672
Langelier Index (@ 4C) N/A 0.663 1514673
Saturation pH (@ 20C) N/A 7.28 1514672
Saturation pH (@ 4C) N/A 7.53 1514673
Inorganics
[Total Ammonia-N mg/L 0.53 0.05 (1517041
Conductivity umho/cm 823 2 |1517852
Dissolved Organic Carbon mg/L 2.8 0.1 11516905
Orthophosphate (P) mg/L <0.01 0.01 11516138
pH pH 8.2 1517851
Dissolved Sulphate (SO4) mg/L 53 1 1516140
[Alkalinity (Total as CaCO3) mg/L 309 1 1517853
Dissolved Chloride (Cl) mg/L 52 1 1516132
Nitrite (N) mg/L <0.01 0.01 [1516116
Nitrate (N) mg/L <0.1 0.1 |1516116
Nitrate + Nitrite mg/L <0.1 0.1 [1516116
Metals
Dissolved Aluminum (Al) ug/L 32 5 1518602
Dissolved Antimony (Sb) ug/L <0.5 0.5 [1518602
Dissolved Arsenic (As) ug/L 2 1 1518602
Dissolved Barium (Ba) ug/L 86 5 11518602
Dissolved Beryllium (Be) ug/L <0.5 0.5 |1518602
Dissolved Bismuth (Bi) ug/L <1 1 1518602
Dissolved Boron (B) ug/L. 280 10 |1518602
Dissolved Cadmium (Cd) ug/L <0.1 0.1 11518602
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

Page 2 of 8
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Maxxam Job #: A849191
Report Date: 2008/05/23

Driven by service and Science

Golder Associates Ltd

wwiw.maxxamanalytics.com

Client Project #: 08-1111-0014
Project name: PHILLIPS/WATER MAIN/MISS

RCAP - COMPREHENSIVE (WATER)

|Maxxam 1D Y63991
iSampling Dale 2008/05/14
ICOC Number 82646-01

Units WM1 RDL QC Batch
Dissolved Calcium (Ca) ug/L. 49000 200 [1518602
Dissolved Chromium (Cr) ug/L <5 5 1518602
Dissolved Cobalt (Co) ug/L 14 0.5 1518602
Dissolved Copper (Cu) ug/L 2 1 1518602
Dissolved Iron (Fe) ug/L <100 100 1518602
Dissolved Lead (Pb) ug/L <0.5 0.5 1518602
Dissolved Magnesium (Mg) ug/L. 34000 50 |1518602
Dissolved Manganese (Mn) ug/L 120 2 11518602
Dissolved Molybdenum (Mo) ug/L 8 1 11518602
Dissolved Nickel (Ni) ug/L <1 1 (1518602
Dissolved Phosphorus (P) ug/L. <100 100 [1518602
Dissolved Potassium (K) ug/L 5700 200 |1518602
Dissolved Selenium (Se) ug/L <2 2 1518602
Dissolved Silicon (Si) ug/L 12000 50 |1518602
Dissolved Silver (Ag) ug/L. <0.1 0.1 |1518602
Dissolved Sodium (Na) ug/L 79000 100 |1518602
Dissolved Strontium (Sr) ug/L 670 1 1518602
Dissolved Thallium (Ti) ug/L <0.05 0.05 1518602
Dissolved Titanium (Ti) ug/L <5 5 1518602
Dissolved Uranium (U) ug/L 6.2 0.1 |1518602
Dissolved Vanadium (V) ug/L <1 1518602
Dissolved Zinc (Zn) ug/L <5 5 |1518602
RDL = Reportable Detection Limit
QC Batch = Quality Controt Batch

Page 3 of 8
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Maxxam Job #: A849191 Client Project #: 08-1111-0014
Report Date: 2008/05/23 Project name: PHILLIPS/WATER MAIN/MISS
[ Package 1 [10.3°C |

Each temperalure is the average of up to three cooler temperatures taken at receipt

GENERAL COMMENTS

Results relate only to the items tested.
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Golder Associates Ltd
Attention: Shannon Palmer
Client Project #: 08-1111-0014

P.O. #:

Project name: PHILLIPS/WATER MAIN/MISS

Quality Assurance Report
Maxxam Job Number: MA849191

QA/QC Date
Batch Analyzed
Num Init  QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits
1516116 CC! MATRIX SPIKE Nitrite (N) 2008/05/20 NC() % 75-125
Nitrate (N) 2008/05/20 93 % 75-125
Spiked Blank Nitrite (N) 2008/05/20 103 % 80- 120
Nitrate (N) 2008/05/20 87 % 80-120
Method Blank Nitrite (N} 2008/05/20 <0.01 mg/L
Nitrate (N) 2008/05/20 <0.1 mg/L
Nitrate + Nitrite 2008/05/20 <0.1 mg/L
RPD Nitrite (N) 2008/05/20 3.0 % 25
Nitrate (N) 2008/05/20 0.4 % 25
Nitrate + Nitrite 2008/05/20 0.5 % 25
1516132 DRM MATRIX SPIKE
[Y63991-01] Dissolved Chloride (Cl) 2008/05/20 NC() % 75-125
Spiked Blank Dissolved Chloride (CI) 2008/05/20 103 % 80-120
Method Blank Dissolved Chiloride (CI) 2008/05/20 <1 mg/L
RPD [Y63991-01] Dissolved Chloride (Cl) 2008/05/20 0.06 % 20
1516138 C_N MATRIX SPIKE
[Y63991-01] Orthophosphate (P) 2008/05/20 110 % 75-125
Spiked Blank Orthophosphate (P) 2008/05/20 102 % 80 - 120
Method Blank Orthophosphate (P) 2008/05/20 <0.01 mg/L
RPD [Y63991-01] Orthophosphate (P) 2008/05/20 NC % 25
1516140 DRM MATRIX SPIKE
[Y63991-01] Dissolved Sulphate (SO4) 2008/05/20 NC() % 75-125
Spiked Blank Dissolved Sulphate (SO4) 2008/05/20 104 % 80-120
Method Blank Dissolved Sulphate (SO4) 2008/05/20 <t mg/L
RPD [Y63991-01] Dissolved Sulphate (SO4) 2008/05/20 1.4 % 25
1516905 AHA MATRIX SPIKE Dissolved Organic Carbon 2008/05/20 98 % 75-125
Spiked Blank Dissolved Organic Carbon 2008/05/20 102 % 75-125
Method Btank Dissolved Organic Carbon 2008/05/20 <0.1 mg/L.
RPD Dissolved Organic Carbon 2008/05/20 0 % 20
1517041 ADB MATRIX SPIKE  Total Ammonia-N 2008/05/21 98 % 80-120
Spiked Blank Total Ammonia-N 2008/05/21 105 % 80-120
Method Blank Total Ammonia-N 2008/05/21 <0.05 mg/L
RPD Total Ammonia-N 2008/05/21 NC % 25
1517852 JDE QC STANDARD  Conductivity 2008/05/21 102 % 85-115
Method Blank Conductivity 2008/05/21 <2 umho/cm
RPD Conductivity 2008/05/21 0.2 % 25
1517853 JDE QC STANDARD  Alkalinity (Total as CaCO3) 2008/05/21 99 % 85-115
Method Blank Alkalinity (Total as CaCO3) 2008/05/21 <1 mg/L
RPD Alkalinity (Total as CaCO03) 2008/05/21 0.04 % 25
1518602 HRE MATRIX SPIKE Dissolved Aluminum (Al) 2008/05/22 91 % 80-120
Dissolved Antimony (Sb) 2008/05/22 101 % 80-120
Dissolved Arsenic (As) 2008/05/22 102 % 80-120
Dissolved Barium (Ba) 2008/05/22 98 % 80 - 120
Dissolved Beryllium (Be) 2008/05/22 103 % 80 -120
Dissolved Bismuth (Bi) 2008/05/22 94 % 80-120
Dissolved Boron (B) 2008/05/22 104 % 80-120
Dissolved Cadmium (Cd) 2008/05/22 101 % 80-120
Dissolved Calcium (Ca) 2008/05/22 NC({H) % 80-120
Dissolved Chromium (Cr) 2008/05/22 98 % 80-120
Dissolved Cobalt (Co) 2008/05/22 96 % 80-120
Dissolved Copper (Cu) 2008/05/22 97 % 80-120
Dissolved Iron (Fe) 2008/05/22 101 % 80-120
Dissolved Lead (Pb) 2008/05/22 95 % 80-120
Dissolved Magnesium (Mg) 2008/05/22 96 % 80-120
Dissolved Manganese (Mn) 2008/05/22 NC % 80-120

Page 5 of 8
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Driven by service and Science
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www.maxxamanalytics.com

Golder Associates Ltd
Attention: Shannon Palmer
Client Project #: 08-1111-0014
P.O. #

Project name: PHILLIPS/WATER MAIN/MISS

Quality Assurance Report (Continued)
Maxxam Job Number: MA849191

QA/QC Date
Batch Analyzed
Num Init  QC Type Parameler yyyy/mm/dd Value Recovery Units QC Limits
1518602 HRE MATRIX SPIKE Dissolved Molybdenum (Mo) 2008/05/22 103 % 80-120
Dissolved Nickel (Ni) 2008/05/22 97 % 80-120
Dissolved Phosphorus (P) 2008/05/22 104 % 80-120
Dissolved Potassium (K) 2008/05/22 101 % 80-120
Dissolved Selenium (Se) 2008/05/22 99 % 80-120
Dissolved Silicon (Si) 2008/05/22 99 % 80-120
Dissolved Silver (Ag) 2008/05/22 96 % 80 -120
Dissolved Sodium (Na) 2008/05/22 99 % 80-120
Dissolved Strontium (Sr) 2008/05/22 101 % 80-120
Dissolved Thallium (T1) 2008/05/22 94 % 80-120
Dissolved Titanium (Ti) 2008/05/22 101 % 80-120
Dissolved Uranium (U) 2008/05/22 97 % 80-120
Dissolved Vanadium (V) 2008/05/22 99 % 80-120
Dissolved Zinc (Zn) 2008/05/22 99 % 80 - 120
Spiked Blank Dissolved Aluminum (Al) 2008/05/22 96 % 85-115
Dissolved Antimony (Sb) 2008/05/22 100 % 85-115
Dissolved Arsenic (As) 2008/05/22 102 % 85-115
Dissolved Barium (Ba) 2008/05/22 101 % 85-115
Dissolved Beryllium (Be) 2008/05/22 103 % 85-115
Dissolved Bismuth (Bi) 2008/05/22 96 % 85-115
Dissolved Boron (B) 2008/05/22 107 % 85-115
Dissolved Cadmium (Cd) 2008/05/22 100 % 85-115
Dissolved Calcium (Ca) 2008/05/22 103 % 85-115
Dissolved Chromium (Cr) 2008/05/22 99 % 85-115
Dissolved Cobalt (Co) 2008/05/22 98 % 85-115
Dissolved Copper (Cu) 2008/05/22 99 % 85-115
Dissolved Iron (Fe) 2008/05/22 103 % 85-115
Dissolved Lead (Pb) 2008/05/22 97 % 85-115
Dissolved Magnesium (Mg) 2008/05/22 100 % 85-115
Dissolved Manganese (Mn) 2008/05/22 99 % 85-115
Dissolved Molybdenum (Mo) 2008/05/22 101 % 85-115
Dissolved Nickel (Ni) 2008/05/22 98 % 85-115
Dissolved Phosphorus (P) 2008/05/22 94 % 85-115
Dissolved Potassium (K) 2008/05/22 101 % 85-115
Dissolved Selenium (Se) 2008/05/22 100 % 85-115
Dissolved Silicon (Si) 2008/05/22 103 % 85-115
Dissolved Siiver (Ag) 2008/05/22 97 % 85-115
Dissolved Sodium (Na) 2008/05/22 102 % 85-115
Dissolved Strontium (Sr) 2008/05/22 102 % 85-115
Dissolved Thallium (Tt) 2008/05/22 95 % 85-115
Dissolved Titanium (Ti) 2008/05/22 102 % 85-115
Dissolved Uranium (U) 2008/05/22 98 % 85-115
Dissolved Vanadium (V) 2008/05/22 101 % 85-115
Dissolved Zinc (Zn) 2008/05/22 100 % 85-115
Method Blank Dissolved Aluminum (Al) 2008/05/22 <5 ug/L
Dissolved Antimony (Sb) 2008/05/22 <0.5 ug/L
Dissolved Arsenic (As) 2008/05/22 <1 ug/L
Dissolved Barium (Ba) 2008/05/22 <5 ug/L
Dissolved Beryllium (Be) 2008/05/22 <0.5 ug/L
Dissolved Bismuth (Bi) 2008/05/22 <1 ug/L
Dissolved Boron (B) 2008/05/22 <10 ug/L
Dissolved Cadmium (Cd) 2008/05/22 <0.1 ug/L
Dissolved Calcium (Ca) 2008/05/22 <200 ug/L
Dissolved Chromium (Cr) 2008/05/22 : <5 ug/L
Dissolved Cobalt (Co) 2008/05/22 <0.5 ug/L
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QA/QC Date
Batch Analyzed
Num Init  QC Type Parameler yyyy/mm/dd Value Recovery Unils QC Limils
1518602 HRE Method Blank Dissolved Copper (Cu) 2008/05/22 <1 ug/L
Dissolved Iron (Fe) 2008/05/22 <100 ug/L
Dissolved Lead (Pb) 2008/05/22 <0.5 ug/L
Dissolved Magnesium (Mg) 2008/05/22 <50 ug/L
Dissolved Manganese (Mn) 2008/05/22 <2 ug/L
Dissolved Molybdenum (Mo) 2008/05/22 <1 ug/L
Dissolved Nickel (Ni) 2008/05/22 <1 ug/L
Dissolved Phosphorus (P) 2008/05/22 <100 ug/L
Dissolved Potassium (K) 2008/05/22 <200 ug/L
Dissolved Selenium (Se) 2008/05/22 <2 ug/L
Dissolved Silicon (Si) 2008/05/22 <50 ug/L
Dissolved Silver (Ag) 2008/05/22 <0.1 ug/L
Dissolved Sodium (Na) 2008/05/22 <100 ug/L
Dissolved Strontium (Sr) 2008/05/22 <1 ug/L
Dissolved Thallium (T1) 2008/05/22 <0.05 ug/L
Dissolved Titanium (Ti) 2008/05/22 <5 ug/L
Dissolved Uranium (U) 2008/05/22 <0.1 ug/L.
Dissolved Vanadium (V) 2008/05/22 <1 ug/L
Dissolved Zinc (Zn) 2008/05/22 <5 ug/L
RPD Dissolved Aluminum (Al) 2008/05/22 NC % 25
Dissolved Antimony (Sb) 2008/05/22 NC % 25
Dissolved Arsenic (As) 2008/05/22 NC % 25
Dissolved Barium (Ba) 2008/05/22 NC % 25
Dissolved Beryllium (Be) 2008/05/22 NC % 25
Dissolved Boron (B) 2008/05/22 NC % 25
Dissolved Cadmium (Cd) 2008/05/22 NC % 25
Dissolved Calcium (Ca) 2008/05/22 1 % 25
Dissolved Chromium (Cr) 2008/05/22 NC % 25
Dissolved Cobalt (Co) 2008/05/22 NC % 25
Dissolved Copper (Cu) 2008/05/22 NC % 25
Dissolved Iron (Fe) 2008/05/22 0.1 % 25
Dissolved Lead (Pb) 2008/05/22 NC % 25
Dissolved Manganese (Mn) 2008/05/22 0.4 % 25
Dissolved Molybdenum (Mo) 2008/05/22 NC % 25
Dissolved Nickel (Ni) 2008/05/22 NC % 25
Dissolved Selenium (Se) 2008/05/22 NC % 25
Dissolved Silver (Ag) 2008/05/22 NC % 25
Dissolved Sodium (Na) 2008/05/22 1.1 % 25
Dissolved Thallium (T1) 2008/05/22 NC % 25
Dissolved Vanadium (V) 2008/05/22 NC % 25
Dissolved Zinc (Zn) 2008/05/22 NC % 25
NC = Non-calculable
RPD = Relative Percent Difference
QC Standard = Quality Control Standard
SPIKE = Fortified sample
(1) The recovery in the matrix spike was not calculated (NC). Because of the high concentration of this analyte in the parent sample, the
relative difference between the spiked and unspiked concentrations is not sufficiently significant to permit a reliable recovery calculation.
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Maxxam Job #: A849191

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

O(AQ;{ laan D-zaer

CHRISTINA NERVO, Scientific Services

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of
ISO/IEC 17025:2005(E), signing the reports. SCC and CAEAL have approved this reporting process and electronic report format.
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