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1. INTRODUCTION

This report presents the results of a preliminary geotechnical investigation carried
out by Thurber Engineering Ltd. (Thurber) for the widening of Mayfield Road
between Heart Lake Road and Airport Road in the Region of Peel, Ontario. A
Class EA Study is being conducted for the widening of Mayfield Road in this area.
The purpose of this investigation was to obtain subsurface soil and groundwater
information within the project limits and to provide preliminary geotechnical
recommendations related to the design of the project. Additional geotechnical
investigation should be conducted in selected areas prior to the detailed design of
the project.

The contents of this report are subject to the Statement of General Conditions
attached at the end of the text. The reader’s attention is specifically drawn to
these conditions as it is considered essential that they be followed for the proper
use and interpretation of this report.

2. SITE AND PROJECT DESCRIPTION

2.1 Site Description

This section of Mayfield Road between Heart Lake Road and Airport Road is
approximately 5.5 km long and intersects with Dixie Road, Bramalea Road, and
Torbram Road. Mayfield Road is a two-lane roadway through a rural area
consisting of mainly residential properties and farmland. The existing shoulders
are primarily gravel and open ditching exists on both sides of the roadway.
Mayfield Secondary School is located at the intersection with Bramalea Road.

There is also a gas station located at the intersection with Airport Road.

There are about 18 culverts along Mayfield Road between the project limits.
There are 2 open concrete box culverts located at approximately 240 m west of
Bramalea Road and at 320 m west of Airport Road. These culverts are 3600 mm
x 2100 mm and 3000 mm x 1800 mm in size. In both cases, a 9 m long, 1015 mm
diameter steel casing (tunnel) carrying the 750 mm Bolton feeder main exists
about 1 m below the culvert footings. There is also an 1800 mm x 2400 mm
elliptical CSP culvert at approximately 380 m west of Torbram Road and a large
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4500 mm x 8500 mm pipe arch culvert at approximately 500 m east of Torbram
Road. The remaining 14 culverts consist of corrugated steel pipes of varying
diameters.

There are two wetlands within the project limits. At approximately 600 m east of
Heart Lake Road, a marshy area on the south side of Mayfield Road consisting of
tall grasses and bullrushes extends for approximately 150 m to the east. At
approximately 300 m west of Airport Road, there is a 30 m long wetland on both
sides of the road at the concrete box culvert.

2.2 Project Description

As indicated earlier, a Class Environmental Assessment is being conducted for the
widening of Mayfield Road from a 2-lane to a 4-lane roadway from Heart Lake
Road to Airport Road. The widening would involve placing fill on both sides of the
existing roadway and culverts would have to be extended as required.

3. INVESTIGATION PROCEDURE

3.1 Field Investigation

A visual pavement survey was conducted on December 5, 2002 to evaluate the
condition of the existing pavement. The field investigation was conducted on
December 17 and 18, 2002 in which a total of 24 boreholes-were drilled. The
boreholes were drilled to depths of approximately 1.4 m to 8.2 m on the existing -
road and shoulders at approximate intervals of 250 m along Mayfield Road to
investigate the subsurface conditions under the existing pavement and the
shoulders and subgrade conditions for widening of the road. The borehole
locations and elevations were surveyed by AGM Surveying. Plans showing the
approximate locations of the boreholes are included as Drawing 17-308-321-1.
The borehole intervals were adjusted to allow deeper boreholes to be drilled at the
major culvert locations to provide preliminary foundation design information for
culvert extensions. The depth of these culvert boreholes ranged from 5.1 m to 8.2
m. Borehole 02-9 was located at the box culvert at 240 m west of Bramalea Road ,
and Borehole 02-17 was located at the pipe arch culvert at 500 m east of Torbram
Road. The borehole 02-19 proposed at the box culvert at 320 m west of Airport
[ —
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Road was not drilled since a previous geotechnical investigation report by AMEC
Earth & Environmental Ltd. (AMEC) for a 750 mm diameter watermain included a
borehole (BH 11A) in the vicinity. .Borehole 02-26 was drilled near the elliptical
culvert at 380 m west of Torbram Road. Borehole 02-21 proposed at the wetland
west of Airport Road was not drilled since the area was not accessible to the drill
rig. Boreholes 02-22 to 02-25 were drilled on the shoulders of the four intersecting
-roads (Dixié, Bramalea, Torbram, and Airport Road). These boreholes were
drilled at 65 m to 75 m north or south of Mayfield Road to provide preliminary
information on design of possible turning lanes or widening of the intersecting
roads in the vicinity of Mayfield Road. Standpipe piezometers were installed in

Boreholes 02-9, 02-17 and 02-26 (culvert boreholes) for future monitoring of the
groundwater level. '

All borehole locations were cleared of underground utilities and traffic control was
employed during the field investigation. The boreholes were drilled using a truck-
mounted, continuous flight auger drill rig supplied and operated by Geo-
Environmental Drilling Inc. of Milton, Ontario. The boreholes were advanced using
100 mm diameter solid stem augers with Standard Penetration Tests (SPT)
carried out at selected intervals. The drilling and sampling operations were
supervised on a full time basis by Thurber's field inspector. Soil samples were
collected and transported back to Thurber's laboratory for routine geotechnical
testing. The thickness of the asphalt and granular layers, where discernible, was
measured at each borehole. All boreholes were backfilled with drill cuttings upon
completion, and those on the roadway were finished with asphalt patch.

Hand-dug pits were excavated in the ditch adjacent to eight of the boreholes to
measure the thickness of topsoil where the roadway may potentially be widened.

At the two wetland areas, the surface soil close to the existing roadway was -

probed with a rod to a depth of 1 m.

The results of the drilling and sampling are summarized on the borehole logs in
Appendix A.

3.2 Laboratory Testing

Visual classification and natural moisture content determinations: were conducted
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on all soil samples collected. Selected samples of the road base granular and
subgrade soils were also subjected to grain size analysis tests. The results of the
laboratory tests are shown on the borehole logs and in Appendix B.

Selected soil samples were also submitted to PSC Analytical Services for
environmental analytical testing. Borehole 02-25 was located adjacent to the gas
station at Airport Road, and therefore, two samples from this borehole were
submitted for BTEX/TPH testing to investigate for the presence of hydrocarbon
impact. One of these samples was also subjected to TCLP Leachate testing
(Ontario Regulation 558) to determine the disposal option for any impacted soil.
One sample from each of Boreholes 02-3 and 02-16 was also submitted to the
laboratory to test for the inorganic parameters of the Ministry of Environment and
Energy of Ontario (MOEE) Guidelines for Use at Contaminated Sites in Ontario.
The environmental laboratory test results are enclosed in Appendix C.

4. PAVEMENT CONDITION

Based on the visual pavement condition survey, the ride comfort of Mayfield Road
from Heart Lake Road to Airport Road is considered to be fair to good. There is
some evidence of deterioration of the asphalt mainly in the form of cracking.
. There is extensive evidence of severe centre line and transverse cracks. There is
also frequent to extensive evidence of longitudinal wheel track, pavement edge
and alligator cracking, as well as ravelling and coarse aggregate loss. The
majority of the cracks have been treated by patching, routing and sealing. The
shoulders of the roadway are primarily gravel. The flexible pavement condition
evaluation form is attached at the end of the text.

5. SUBSURFACE CONDITIONS

Detailed subsurface conditions at each borehole are presented in the Record of
Borehole sheets in Appendix A. A table of pavement asphalt thickness and topsoil
thickness in the ditch adjacent to selected borehole locations is also enclosed in
Appendix A. The general subsurface stratigraphy is described below.
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5.1 Pavement Structure (Travelled Lanes)

The boreholes drilled through the travelled lanes indicate that the thickness of
asphalt at the borehole locations varies from 100 mm to 355 mm with an average
thickness of about 200 mm. The asphalt is underlain by 0.33 m to 1.22 m of
granular fill in the form of sand fill or sand and gravel fill.

The granular fill below the asphalt was noted to be in a loose to very dense state
(SPT N values ranging from 8 to 68 blows/0.3 m). .The moisture content of the
granular base ranged from 4% to 12%.

Gradation analysis conducted on samples of the granular base (Figure B-1,
Appendix B) indicate that the materials have too high a fines content to meet the
Ontario Provincial Standards Specifications (OPSS) for Granular A or B.

5.2 Shoulders

The gravel shoulders consisted of 0.38 m to 3.05 m of granular fill in the form of
sand or sand and gravel fill. The material is in a loose to dense state (SPT N
values ranging from 4 to 50 blows/0.3 m) and the moisture content ranged from

4% to 11%. The granular material has too high a fines content to meet the OPSS
Granular A or B specifications.

5.3 Fill

Below the roadbase granular fill material, in the majority of the boreholes there
was typically a silty clay fill with some sand and trace gravel to the end of the 1.4
to 1.8 m deep boreholes. In the deeper boreholes drilled near the major culverts
(02-9; 02-17 and 02-26), the silty clay fill was encountered to a depth of
approximately 4.5 m below the ground surface. This was also indicated in the
AMEC borehole log 11A near the culvert 300 m west of Airport Road. The silty
clay fill is stiff to very stiff with SPT N values of 8 to 17 blows/0.3 m. The moisture
contents ranged from 11% to 33%.
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5.4 Topsoil and Wetland Condition

The topsoil thickness in the ditches adjacent to the roadway ranges from 75 mm to
450 mm at the locations probed.

While no boreholes were drilled in the two wetland areas, probing with a rod
indicated that there is at least 750 mm to 1000 mm of soft soils in the wetland

- areas which will be crossed by fills placed to widen the roadway. Additional drilling
investigation is recommended in the wetland areas to define the subsoil conditions
for detailed design.

5.5 Native Subgrade

In Boreholes 02-4, 02-8, 02-15, 02-16, 02-18 and 02-20, firm to stiff native silty
clay with some sand and trace gravel was encountered directly below the granular
base. The SPT N values in the native subgrade ranged from 7 to 20 blows/0.3 m
and the moisture content ranges from 11% to 22%. Native glacial clayey silt till
was encountered in the deeper boreholes. Although not encountered in the
boreholes, cobbles and boulders are known to exist in the glacial till.

5.6 Culvert Boreholes (02-9, 02-17, 02-26 and AMEC BH 11A)

5.6.1 Box Culvert at 240 m West of Bramalea Road (Borehole 02-9)

Borehole 02-9 drilled in the vicinity of this box culvert encountered 280 mm of
asphalt over 480 mm of granular fill over 3.5 m of stiff clay fill over very stiff to hard
native silty clay till. The stratigraphy is similar to the soil conditions noted in the
AMEC log of BH 4 drilled nearby. Both boreholes were dry at the completion of
drilling.

5.6.2 Elliptical Culvert at 380 m West of Torbram Road (Borehole 02-26)

Borehole 02-26 drilled near this culvert encountered about 3 m of dense to loose
sand and gravel fill (SPT blow count, N: 38 to 4 blows/300mm) over 1.4 m of stiff
silty clay fill over very stiff native clayey silt till. Water content in the granular fill is
about 5%. Water content in the clay fill and the underlying till ranges from 19 to
10%. A standpipe piezometer installed in Borehole 02-26 indicated a water level
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at 1.5 m below the ground surface at the borehole location. The stratigraphic
conditions are similar to those encountered in the AMEC log of BH 8 drilled
nearby.

5.6.3 Pipe Arch Culvert at 500 m East of Torbram Road (Borehole 02-17)

Borehole 02-17 drilled near this culvert encountered 125 mm of asphalt over 1.1 m
of compact granular fill (N=29 to 16 blows) over 3.4 m of stiff to very stiff silty clay
fill. Below the fill a 1.2 m thick layer of firm silty clay till was noted which was
underlain by very dense sandy silt till (N=50 blows for 125mm). Water content in
the upper granular fill ranged from 5 to 12%. In the clay fill and clay till, water

content ranged from 15 to 20%. Water content in the dense sandy silt was about
5%. '

5.6.4 Box Culvert at 320 m West of Airport Road (AMEC BH 11A)

AMEC BH 11A drilled near this culvert encountered 0.7 m of granular fill over 3.7
m of silty clay fill. Below the fill, hard to stiff siity clay and hard clayey silt till were
encountered to about 8.2 m depth. Grey weathered shale bedrock was

encountered at 8.2 m depth. The water level in the borehole was 1.8 m below
ground surface.

5.7 Groundwater Conditions

All of the shallow boreholes were dry upon completion. The groundwater level in
the piezometer at Borehole 02-26 (which was not located in the roadway) was
measured at 1.51 m below ground surface on January 2, 2003. The AMEC
borehole logs indicated the water level to be at 2.7 m to 4.7 m depth. These are
short-term observations and the groundwater table could fluctuate seasonally and

in response to weather events. Perched water may also be encountered in
granular fills. ~

6. PRELIMINARY GEOTECHNICAL EVALUATION AND
RECOMMENDATIONS '
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6.1 Rehabilitation of Existing Pavement

The visual pavement survey indicates that the existing Mayfield Road pavement
between Heart Lake Road and Airport Road is in fair to good condition. The
pavement should be periodically inspected and any distresses observed should be
repaired by routing, patching and sealing any cracks that may develop over the
next 5 years. Based on periodic inspections of the pavement, timing for
rehabilitation or reconstruction of the existing pavement may be decided within the
next 5 years. The need for rehabilitation or reconstruction of the existing
pavement should be reassessed just prior to the widening of the roadway so that

the necessary improvement to the existing pavement may be tied into construction
of the road widening.

6.2 Roadway Widening (Non-Wetland Areas)

The roadway widening will involve pavement construction on the existing
shoulders and placement of fill on each side of the roadway to widen the roadway
platform. In the areas of road widening, all topsoil, organics, soft and deleterious
materials should be stripped from the subgrade areas. The exposed subgrade is
expected to consist of granular fill in the shoulder areas or stiff clayey silt/silty clay
glacial till on either side of the existing road embankments except in the wetlands
and near the watercourses.

The exposed subgrade should be compacted and then proofrolled by 2 passes of
a loaded gravel truck. The subgrade should be inspected for signs of rutting or
displacement. Areas with rutting or displacement should be recompacted and
retested or excavated and replaced with well-compacfed fill, free of organics or
other deleterious material.

- Once the subgrade is prepared, embankment fill may be placed for road widening.
The embankment fill may consist of either granular fill or local inorganic glacial till
materials as long as the placement moisture content is within 2% of the Optimum
Moisture Content (OMC). The fill should be placed and compacted in accordance
with Ontario Provincial Standards Specifications (OPSS) 501. The final 300 mm of
the road subgrade should be compacted to 98% of Standard Proctor Maximum
Dry Density (SPMDD) at + 2% of OMC. Subgrade preparation and fill construction
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should not be done in winter. The final subgrade surface should be sloped at least
3% to drain towards the side ditches.

Bonding between existing embankment fill and new fill should be achieved as per
OPSD 208.010. Topsoil should be stripped from existing fill slopes prior to
commencing widening. Ditches providing effective drainage should be re-
established on either side of the widened roadway.

Fill and cut slopes should be no steeper than 2 Horizontal : 1 Vertical (2H:1V).

Permanent cut and fill slopes and ditch slopes should be vegetated immediately |

after construction to minimize the likelihood of erosion.

6.3 Roadway Widening (Wetland Areas)

In this preliminary stage of the investigation, boreholes were not drilled in the two

‘wetland areas (approximately 600 m east of Heart Lake Road and approximately

300 m west of Airport Road) since they were not easily accessible to the drill rig.
The wetland areas were however probed with a steel rod and it is estimated that
there is at least 0.75 m to 1.0 m of soft soils adjacent to the existing roadway.

There are two options of embankment construction in the wetland areas:

o Complete or partial removal of organic and soft soils from the footprint of
the widening;

» Construct the embankment widening directly on the wetland by bridging the
organic depOS|ts WIth geogrid and granular fill.

The choice of appropriate design will depend upon the actual thickness of soft and
organic soils under the areas of widening.

In either case, some advance fill construction and surcharging may be required to
achieve sufficient consolidation of the wetland areas in advance of construction.

- As indicated earlier, additional boreholes should be drilled in the wetland areas

during the detailed design phase so that an appropriate design may be chosen for
crossing the wetlands.
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6.4 Pavement Design

The projected traffic volumes for the year 2027 were provided by Stantec to
Thurber on April 11, 2003. This information indicates that the AADT values in
2027 will range from 44,000 to 51,500 for a 6-lane roadway (3 through lanes in
each direction).

Provided the subgrade is uniformly prepared as indicated in Section 6.2, the
recommended pavement section for the Mayfield Road Widening is provided
below:

Material Thickness (mm)
Asphalt HL-1 40
Heavy Duty Binder Course - HDBC 100
OPSS Granular A Base Course 200
OPSS Granular B. Subbase Course 450

At the major intersections, it is recommended that the pavement section be
strengthened as indicated below:

Material Thickness (mm)
Asphalt HL-1 _ 50
HDBC 100
OPSS Granular A Base Course . 150
* OPSS Granular B Subbase Course ' 550

The strengthened pavement structure should extend at least 15 m in each
direction from the intersection from the outside property line of the intersecting
road.

All granular base and subbase materials should be placed in 150 mm lifts and
compacted to 100% of SPMDD at + 2% of OMC. Asphalt materials should be
.placed in 40 to 50 mm lifts and compacted in accordance with the appropriate

b A“’/Q_?
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OPSS or Region of Peel specifications.

At the limits of construction, appropriate tapering of pavement thickness to match
e)iisting pavement structures should be implemented in accordance with OPSS or
applicable Region of Peel practice. The finished pavement surface should be
adequately sloped (normally 2%) towards the sides to provide positive drainage.
Continuity of drainage through the granular road base and subbase layers should
be maintained between existing and new pavement structures. In this regard, the
granular thickness for any new pavement structure for the road widening may
have to be increased from the above recommended thickness in some areas to
match the thicker existing granular fill under the existing pavement.

‘6.5 Culvert Extensions

Boreholes 02-9, 02-17, 02-26 and AMEC BH 11A were drilled at the major box
culverts, elliptical and arch culverts. The Bolton Feeder Main Drawings supplied
by Stantec Consuiting Ltd. show that the footings for the box culverts and the
elliptical and arch culverts are all founded in stiff to very stiff clayey silt/silty clay till
or silty clay. It should be noted that a 9 m long steel casing (tunnel),
approximately 1.02 m diameter carrying the Bolton feeder main exists
approximately 1 m below the culvert footings at the two box culverts.

These culverts will need to be extended as part of the roadway widening. The
footing bases for the culvert extensions should be at the same elevation as the
existing culvert footings. It is assumed that the footing bases for the existing
culverts are below the scour depth and the depth of frost penetration. This should
be confirmed. If the new footings for the culvert extensions are founded on native
undisturbed stiff to very stiff glacial till, the following preliminary bearing resistance
may be used for the design of the new footings:

Factored Ultimate Limit State: 375 kPa
Serviceability Limit State: 250 kPa

The serviceability limits are based on a maximum allowable settlement of 25 mm.
The footings for the culvert extensions should not be narrower than the existing
culvert footings.

THURBER
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The sliding resistance of the footings must be checked using the following factors
for a concrete/soil interface:

- Foundation Material Ultimate Friction Factor
Granular A 0.55
Native Till 045

The construction of new footings for culvert extensions will likely occur below
water level. It is anticipated that seepage will be encountered in the fodting
excavations requiring control of water. Successful dewatering of footing
excavations in these areas may require temporary diversion of the water courses
during construction and construction of a sheet pile enclosure and control of water
within the footing excavation. During footing constructibn, it will be important to
keep the water table at least 1 m below the design footing base elevation so that
the base does not boil and reduce the bearing capacity of the foundation soils.

The current Ontario Occupational Health and Safety Regulations (OHSA) should
be adhered to for temporary excavations. Any excavation deeper than 1.2 m will
require an open cut with safe side slopes (as per OHSA), or temporary shoring
designed by an experienced Professional Engineer.

Excavation for footing lengthening must not undermine the existing footings. The

backfilling of the culvert extensions should follow the manufacturer's specifications

or appropriate Ontario Provincial Standards Specifications. The backfill should be

brought up simultaneously to the same elevation on both sides of the culvert.

' Appropriate inlet/outlet freatment, seepage and erosion control should be
employed for each culvert. ' '

For extension of the remaining corrugated steel pipe culverts, the native stiff
clayey silt till should be a good subgrade for culvert extensions provided the
subgrade is not allowed to soften. No organics, topsoil, ice, snow, or soft soils
should be allowed to remain in the subgrade. The bedding and backfilling of
culverts should follow the relevant Region of Peel specifications or OPSS.
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Additional boreholes should be drilled at each major culvert location during the
detailed design stage to confirm the above preliminary recommendations.

6.6 Sewer Installation

Sewers may be installed as part of the proposed works. Based on the boreholes
drilled, excavations for sewers are likely to encounter predominantly silty clay fill,
silty clay and silty clay/clayey silt till with occasional boulders. Perched water or
groundwater may also be encountered, depending on the final grades and

alignment of sewers. Pumping from properly filtered sumps should be able to
keep the excavation dry for sewer installation.

The current OHSA should be adhered to for te:ﬁporary excavation for sewer

- installation. Any excavation deeper than 1.2 m will require an open cut with safe

side slopes (as per OHSA), or terhporary shoring designed by an experienced

- Professional Engineer. In accordance with OHSA, the following soil types would

apply to the stratigraphy at this site:

Fills Type 3 Saoil
Silty Clay Till Type 2 Soill

Sewer bedding and backfill and compaction of these materials should follow the

appropriate OPSS or Region of Peel specifications. For sewers or other utilities

located below the pavement or shoulder areas, granular backfill should be used to

backfill the entire trench and all backfill should be compacted to 98% of SPMDD at
+ 2% of OMC to minimize the potential of pavement settlement.

Additional boreholes should be drilled along the sewer alignment during the

detailed design stage to confirm the above preliminary recommendations.

6.7 Soil Disposal

The environmental analytical test data was compared to the MOEE Table A
guidelines for Agricultural Land Use and for a potable groundwater condition.

The MOEE Guidelines for Use at Contaminated Sites in Ontario tests (inorganic
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parameters) on Borehole 02-3, Sample #2 (clay fill) and Borehole 02-16, Sample
#2 (Native clay till) indicate that none of the parameters tested exceed the MOEE
Table A guidelines except Electrical Conductivity and Sodium Absorption Ratio
which likely reflects the impact of road salting operations. The limited test data
does indicate that the materials tested may be classified as non-subject waste
material.

The limited hydrocarbon testing conducted on two samples (Sample #1, granular

fill and Sample #2, clay fill) from Borehole 02-25 located near a gas station at

Airport Road does indicate the presence of heavy oil and diesel in Sample #2 (see
Appendix C). The heavy oil concentration of 520 ng/g is below the MOEE Table A
guideline of 1000 pg/g. However, the diesel concentration of 110 na/g exceeds
the MOEE Table A guideline of 100 pg/g. The diesel concentration is however
lower than the MOEE Table B guideline concentration of 1000 pg/g for a
nonpotable groundwater condition. A TCLP Leachate test (inorganic parameters)
was also conducted on Sample #2 from Borehole 02-25, which shows that the
parameters tested were below the Ontario Regulation 558 Schedule 4 Leachate
Quality Criteria indicating that the material in not a subject waste. Additional
drilling investigation and analytical testing are recommended to confirm the extent

and level of hydrocarbon impact in the area of Borehole 02-25 and to assess the
source of the impact. )

6.8 Construction Inépection

Itis recommended that geotechnical inspection by qualified personnel be provided
during the road widening construction. It is critical that the final subgrade be
inspected prior to fill placement.

Placement and compaction of fill for grade raising or road widening, pavement

construction/sewer backfilling and culvert installation and extension should be
inspected and tested.

Footing base inspection and compaction testing of backfilling behind culverts
should be carried out. |
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STATEMENT OF GENERAL CONDITIONS

1. STANDARD OF CARE

This study and Report have been prepared in accordance with generally accepted engineering or environmental
consulting practices in this area. No other warranty, expressed or implied, is made.

2. COMPLETE REPORT

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment are
a part of the Report which is of a summary nature and is not intended to stand alone without reference to the
instructions given to us by the Client, communications between us and the Client, and to any other reports,
writings, proposals or documents prepared by us for the Client relative to the specific site described herein, all of
which constitute the Report.

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS
EXPRESSED HEREIN, REFERENCE MUST BE MADE TO THE WHOLE OF THE REPORT. WE CANNOT BE
RESPONSIBLE FOR USE BY ANY PARTY OF PORTIONS OF THE REPORT WITHOUT REFERENCE TO THE
WHOLE REPORT. '

3. BASIS OF REPORT

The Report has been prepared for the specific site, development, design objectives and purpose that were
described to us by the Client. The applicability and reliability of any of the findings, recommendations,
suggestions, or opinions expressed in the document are only valid to the extent that there has been no material
alteration to or variation from any of the said descriptions provided to us unless we are specifically requested by
the Client to review and revise the Report in light of such alteration or variation. )

4. USE OF THE REPORT

The information and opinions expressed in the Report, or any document forming part of the Report, are for the
sole benefit of the Client. NO OTHER PARTY MAY USE OR RELY UPON THE REPORT OR ANY PORTION
THEREOF WITHOUT OUR WRITTEN CONSENT. WE WILL CONSENT TO ANY REASONABLE REQUEST BY
THE CLIENT TO APPROVE THE USE OF THIS REPORT BY OTHER PARTIES AS “APPROVED USERS”". The
contents of the Report remain our copyright property and we authorize only the Client and Approved Users to
make copies of the Report 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 the Report, or any portion
thereof, available to any party without our written permission. Any use which a third party makes of the Repont,
or any portion of the Report, are the sole responsibility of such third parties. We accept no responsibility for
damages suffered by any third party resulting from unauthorized use of the Report.

5. INTERPRETATION OF THE REPORT

a) Nature and Exactness of Soil and Contaminant Description: Classification and identification of soils, rocks,
geological units, contaminant materials and quantities have been based on investigations performed in
accordance with the standards set out in Paragraph 1. Classification and identification of these factors are
judgemental in nature and even comprehensive sampling and testing programs, implemented with the
appropriate equipment by experienced personnel, may fail to locate some conditions. All investigations
utilizing the standards of Paragraph 1 will involve an inherent risk that some conditions will not be detected
and all documents or records summarizing such investigations will be based on assumptions of what exists
between the actual points sampled. Actual conditions may vary significantly between the points investigated
and all persons making use of such documents or records should be aware of, and accept, this risk. Some
conditions are subject to change over time and those making use of the Report should be aware of this
possibility and understand that the Report only presents the conditions at the sampled points at the time of
sampling. Where special concerns exist, or the Client has special considerations or requirements, the Client
should disclose them so that additional or special investigations may be undertaken which would not otherwise
be within the scope of investigations made for the purposes of the Report.

(see over...)
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INTERPRETATION OF THE REPORT (continued)

b) Reliance on Provided Information: The evaluation and conclusions contained in the Report have been
prepared on the basis of conditions in evidence at the time of site inspections and on the basis of information
provided to us. We have relied in good faith upon representations, information and instructions provided by
the Client and others concerning the site. Accordingly, we cannot accept responsibility for any deficiency,
misstatement or inaccuracy contained in the Report as a result of misstatements, omissions,
misrepresentations, or fraudulent acts of persons providing information.

6. RISK LIMITATION

Geotechnical engineering and environmental consulting projects often have the potential to encounter pollutants
or hazardous substances and the potential to cause an accidental release of those substances. In consideration
of the provision of the services by us, which are for the Client’s benefit, the Client agrees to hold harmless and to
indemnify and defend us and our directors, officers, servants, agents, employees, workmen and contractors
(hereinafter referred to as the “Company”) from and against any and all claims, losses, damages, demands,
disputes, liability and legal investigative costs of defence, whether for personal injury including death, or any
other loss whatsoever, regardless of any action or omission on the part of the Company, that result from an
accidental release of pollutants or hazardous substances occurring as a result of carrying out this Project. This
indemnification shall extend to ali Claims brought or threatened against the Company under any federal or
provincial statute as a result of conducting work on this Project. In addition to the above indemnification, the
Client further agrees not to bring any claims against the Company in connection with any of the aforementioned
causes.

7. SERVICES OF SUBCONSULTANTS AND CONTRACTORS

The conduct of engineering and environmental studies frequently requires hiring the services of individuals and
companies with special expertise and/or services which we do not provide. We may arrange the hiring of these
services as a convenience to our Clients. As these services are for the Clients’ benefit, the Client agrees to hold
the Company harmless and to indemnify and defend us from and against all claims arising through such hirings
to the extent that the Client would incur had he hired those services directly. This includes responsibility for
payment for services rendered and pursuit of damages for errors, omissions or negligence by those parties in
carrying out their work. In particular, these conditions apply to the use of drilling, excavation and laboratory
testing services.

8. CONTROL OF WORK AND JOBSITE SAFETY

We are responsible only for the activities of our employees on the jobsite. The presence of our personnel on the
site shall not be construed in any way to relieve the Client or any contractors on site from their responsibilities for
site safety. The Client acknowledges that he, his representatives, contractors or others retain control of the site
and that we never occupy a position of control of the site. The Client undertakes to inform us of all hazardous
conditions, or other relevant conditions of which the Client is aware. The Client also recognizes that our activities
may uncover previously unknown hazardous conditions or materials and that such a discovery may result in the
necessity to undertake emergency procedures to protect our employees as well as the public at large and the
environment in general. These procedures may well involve additional costs outside of any budgets previously
agreed to. The Client agrees to pay us for any expenses incurred as the result of such discoveries and to
compensate us through payment of additional fees and expenses for time spent by us to deal with the
consequences of such discoveries. The Client also acknowledges that in some cases the discovery of
hazardous conditions and materials will require that certain regulatory bodies be informed and the Client agrees
that notification to such bodies by us will not be a cause of action or dispute.

9. INDEPENDENT JUDGEMENTS OF CLIENT

The information, interpretations and conclusions in the Report are based on our interpretation of conditions
revealed through limited investigation conducted within a defined scope of services. We cannot accept
responsibility for independent conclusions, interpretations, interpolations and/or decisions of the Client, or others
who may come into possession of the Report, or any part thereof; which may be based on information contained
in the Report. This restriction of liability includes decisions made to either purchase or sell land.

THURBER
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TABLE A-1: TABLE OF ASPHALT AND TOPSOIL THICKNESS
Mayfield Road Widening: Heart Lake to Airport Road

Borehole Number

Asphalt Thickness (mm)

Topsoil Thickness (mm)
(measured in ditch)

02-1 300 (measured from borehole) -
02-2 150 (measured from borehole) -
02-3 N/A 150
02-4 N/A -
02-5 150 (measured from borehole) 125
02-6 267 (measured from borehole) -
02-7 ‘N/A -
02-8 150 (measured from borehole) -
02-9 280 (measured from core sample) 200
02-10 178 (measured from borehole) -
02-11 125 (measured from borehole) -
02-12 N/A 75
02-13 300 (measured from borehole) -
02-14 178 (measured from borehole) -
02-156 N/A 75
02-16 N/A 75
- 02-17 . 125 (measured from borehole) -
02-18 355 (measured from borehole) -
02-20 190 (measured from borehole) 150
02-22 N/A -
02-23 N/A -
02-24 N/A -
02-25 100 (measured from borehole) -
02-26 N/A 450
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SYMBOLS AND TERMS USED ON TEST HOLE LOGS

TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE VISUAL IDENTIFICATION
Boulders Greater than 200mm same
Cobbles 75 to 200mm same
Gravel 4.75 to 75mm 5 to 75mm
Sand 0.075 to 4.75mm Not visible particles to Smm
Silt 0.002 to 0.075mm Non-plastic particles, not visible to
the naked eye
Clay Less than 0.002mm Plastic particles, not visible to
the naked eye
COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm)
TERMINOLOGY PROPORTION
Trace or Occasional Less than 10%
Some 10 to 20%
Adjective (e.g. silty or sandy) . 20t0 35%
And (e.g. sand and gravel) 35t0 50%
TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)
DESCRIPTIVE TERM ' UNDRAINED SHEAR APPROXIMATE SPT{“N”
STRENGTH (kPa) VALUE
Very Soft Less than 10 Less than 2
Soft 10 to 25 2to4
Firm 25t0 50 4t08
. Stiff 50t0100 8to 15
Very Stiff 100 to 200 15 t0 30
Hard Greater than 200 ) Greater than 30
NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing
: 2) Field Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value

5) Pocket Penetrometer

TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)

DESCRIPTIVE TERM. - . .+ ... .SPT“N2VALUE- -~ -

Very Loose Less than 4

Loose 41010

Compact 10to 30

Dense 30 to 50

Very Dense Greater than 50

LEGEND FOR TEST HOLE LOGS

SYMBOLS FOR - Shelby Tube A - Casing

SAMPLE TYPE SPT Eﬂ] Grab/Auger sample
' E No Recovery [D Core

. MC — Moisture Content (% by Weight) as determined by sample
-~ Water Level

Coane Shear Strength Determination by Field Insitu Vane

Coen _Shear Strength Determination by Pocket Penetrometer
Cib Shear Strength Determination using a Laboratory Vane Apparatus
Cy Undrained Shear Strength determined by Unconfined Compression Test

SPT Standard Penetration Test — refers to the number of blows from a 63. Skg hammer falling through
0.76m to advance a 60 degree truncated cone, 0.3m.

N




. UNIFIED SOILS CLASSIFICATION

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




RECORD OF BOREHOLE 02-1

=
L1

T, TR o e e e I R O S =S s S S @ aE =En -

PROJECT Mayfield Road Widening
LOCATION Heart Lake Road to Airport Road THURBER
STARTED - 17 December 2002 SHEET 1 OF 1
COMPLETED 17 December 2002 DATUM
w 8 SOIL PROFILE SAMPLES SHEARnSaW/E.NgTH: cu. Kga- x ©
remV- @ Cpen A b4
é § é 5 1 Ts © @ po %5 PIEZOMETER
FE| 2 DESCRIPTION <|Eevts g COMMENTS WATER CONTENT, PERCENT | §= |  STANoPIPE
=] 2 Eoeemlz (g W @ INSTALLATION
w”) s 3 3 wp b——— Y W X
8 E (m) @ 10 2 30 4
GROUND SURFACE 258.18
ASPHALT (300mm) 0.00
' 257.88
SAND, some gravel, some silt, dense, 0.30
[ e brown: (FILL)
w
(0]
7
- 1 Q 1]8S|44 Grain Size Analysis: © _
a 12% Gr/ 70% Sa/ 18% Fines
w
€
€
8 256.81
- CLAY, siity, some sand, some gravel, 1.37
occasional Iron oxide staining, stiff, brown: 2 |ss| 12 o
L (CL)YPOSSIBLE FILL)
256.36
END OF BOREHOLE AT 1.63m. 1.83
BOREHOLE OPEN TO 1.83m.
-2 BOREHOLE DRY ON COMPLETION, N
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS.
- 3 p
-4 .
- 5 .
_6 -~
GROUNDWATER ELEVATIONS [\
Y SHALLOW/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LOGGED : MF D D
WATER LEVEL (date) WATER LEVEL (date) CHECKED : PKC
THURBER




PROJECT Mayfield Road Widening D D
LOCATION Heart Lake Road to Airport Road THunBERl
STARTED 18 December 2002 ' SHEET 1 OF 1
COMPLETED 18 December 2002 DATUM
« |8 SOIL PROFILE SAMPLES SHEAR STRENCTH: Cu, KPa o
22| B 5 £ oV 120" e 22| eezometer
=5 3 & w2 COMMENTS 111594 OR
Zel o < |EEV- |m 813 WATER CONTENT, PERCENT EE STANDPIPE
EE|l ¢ DESCRIPTION g s g S8a| INsTALLATION
i z g |PEPTH| S 3 wp b————¥ =
18 HIEA S a 1 20 30 40
GROUND SURFACE 25128
ASPHALT (150mm) 0.00
251.14
e SAND and GRAVEL, trace silt, compact, 0.15
g brown: (FILL)
2
z 1 |ss| 7 o)
w
&
a 250.53
8 SAND, some gravel, trace silt, loose, o 0.76
a brown: (FILL) :E
- 1 E ;’: o .
: : 2 (ss
: 249.92
END OF BOREHOLE AT 1.37m. 137
BOREHOLE OPEN TO 1.37m.
BOREHOLE DRY ON COMPLETION.
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS.
-2
-3
-4
-5
6
8
8 9
3
o
o
&
8 GROUNDWATER ELEVATIONS
g Y. SHALLOW/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LOGGED : GA
§ WATER LEVEL (date) WATER LEVEL (date) CHECKED : PKC
E




RECORD OF BOREHOLE 02-3

-
LI

PROJECT Mayfield Road Widening
LOCATION Heart Lake Road to Airport Road THURBER
STARTED 17 December 2002 SHEET 1 OF 1
COMPLETED 17 December 2002 DATUM
s 8 SOIL PROFILE SAMPLES SHEAR STRENGTH: Cu, KPa o
remV- @ Cpen A >
o E 5 « E O 80 120 180 g £ P'EZ%"';ETER
2%l = & leev. [G|w|e COMMENTS P e Ef
HE DESCR < Jz|e|e WATER CONTENT, PERCENT | 5 STANDPIPE
El 2 ESCRIPTION = =& ¢ w od INSTALLATION
o g 3 DEPTH 2 3 wp ————8———iw < g
o 14 el 2 10 20 30 40
GROUND SURFACE 26757
SAND and GRAVEL, trace silt, compact, %0 0.00
brown: (FILL) o
2 o
w ol
o gh o o
2 55 1 [ss|20
E . X4 256.96
CLAY, silty, some sand, trace gravel, firm, N 0.61 o
g | brown (CL) (POSSIBLE FiLL) 3
] %
(72 ,:
-1 | E o 4
sord 2 |Ss[ 8 [e %
8 ] .
S 256.20]
END OF BOREHOLE AT 1.37m. 1.37
BOREHOLE OPEN TO 1.37m,
BOREHOLE DRY ON COMPLETION.
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS.
_2 -
L 3 -
-4 A -
- 5 4
-6 J
GROUNDWATER ELEVATIONS D
Y SHALLOW/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LOGGED : MF D D
WATER LEVEL (date) WATER LEVEL (date) CHECKED : PKC

THURBER




RECORD OF BOREHOLE 02-4

PROJECT Mayfield Road Widening : . D
LOCATION Heart Lake Road to Airport Road THURBE
STARTED : 17 December 2002 SHEET 1 OF 1
COMPLETED : 17 December 2002 DATUM
w |8 SOIL PROFILE SAMPLES SHEAR STRENGTH: Cu KkPs Lo
= remv- @ Cpen A 2
§ g E § B € © W 20 160 2E PIEZOMETER
£2| o < | Eev 8% 8 COMMENTS WATER CONTENT, PERCENT | EF STANDPIPE
cE|l S DESCRIPTION b s 2 8 INSTALLATION
BEl 2 HERHEE w (D A— 23 .
o g sl = 20 30 40
GROUND SURFACE 257.49 . j
SAND and GRAVEL. trace siit, very 0.00
* dense, brown: (FiLL)
2 .
w
[0)
2
; 1 {ss|s0 o} :
u d 2s6.88
173 SAND, trace silt, trace gravel, loose, . 0.61
o brown: (FILLYSP) PSS
- B .
) sl b
-1 | E o] 256.42
E p< . ,
o CLAY, silty, some sand, trace gravel, firm, 7% tor] 2 |SS| 7 A
2 brown: (POSSIBLE FILL)(CL) 7 % o
% 256.12
END OF BOREHOLE AT 1.37m. 137
BOREHOLE OPEN TO 1.37m.
BOREHOLE DRY ON COMPLETION.
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS.
—2
3
..4 . ) -
- 5 -1
s
_.6 -1

THURBER2 3821.GPJ 14/05/03

GROUNDWATER ELEVATIONS

v SHALLOW/SINGLE INSTALLATION

WATER LEVEL (date)

Y DEEP/DUAL INSTALLATION LOGGED : MF D D
WATER LEVEL (date) CHECKED : PKC

THURBER




RECORD OF BOREHOLE 02-5 [

202 1o

—

PROJECT : Mayfield Road Widening D D
LOCATION :  Heart Lake Road to Airport Road THURBER
STARTED : 18 December 2002 SHEET 1 OF 1
COMPLETED : 18 December 2002 DATUM
. |8 SOIL PROFILE SAMPLES , s”E"R,,sJ,%E.“?”: °“’:?f. x Lo
remV - pen >
§g E 5 TTs oW i 5E PIEZOMETER
Eél ¢ DESCRIPTION < [EEV g |83 COMMENTS WATER CONTENT, PERCENT | £~ |  STANDPIPE
=l & e EHEE w S| iNstaLLaTION
wo | & =] —e% W
o o é Z S wp <3
a £l @ a 10 20 30 40
GROUND SURFACE 25505
ASPHALT (150mm) L
2 SAND, some gravel, some silt, compact, 0.15
{‘,’ brown: (FILL)
=2
<
.1 SS{14 Grain Size Analysis: o
é 254.42] 10% Grl 78% Sa/ 12% Fines
7] SILT, sandy, gravelly, some clay, compact, 0.61
o] mottied grey-brown: (FILL)(CL-ML)
2
(72]
g 2 |ss]2s @ ]
8
253.66
END OF BOREHOLE AT 1.37m, 137
BOREHOLE OPEN TO 1.37m. )
BOREHOLE DRY ON COMPLETION.
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS. -
-4
GROUNDWATER ELEVATIONS . [
Y SHALLOWI/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LOGGED : GA D D
WATER LEVEL (date) WATER LEVEL (date) CHECKED : PKC

THURBER




RECORD OF BOREHOLE 02-6 [ ]
PROJECT . : Mayfield Road Widening DD

THURBER2 3821.GPJ 14/05/03

LOCATION 1 Heart Lake Road to Airport Road THURBER
STARTED : 17 December 2002 SHEET 1 OF 1
COMPLETED : 17 December 2002 , DATUM
. 138 SOIL PROFILE SAMPLES AR g Cu. K Lo
ot remV- @ Cpen A Z
§§ E § m £ © s w0 10 £E PIEZOMETER
s| = 1>
Zgl o DESCRIPTION < | EEv g )e| 8 COMMENTS WATER CONTENT, PERCENT | 5|  STANDPIPE
s 2 A HERE w Bai| INSTALLATION
5| £ Stk e I
S £ = 1 20 30 40
GROUND SURFACE 35572
ASPRALT (267mm) 0.00
[72]
4 255.45|
[0 SAND and GRAVEL, trace silt, very dense 0.27
2 to compact, brown: (FiLL)
; 1 |ss|es [e)
w
=
(7]
o
)
[o]
w
g .
g 2 |ss|22 o
254.34
END OF BOREHOLE AT 1.37m. 137
BOREHOLE OPEN TO 1.37m,
BOREHOLE DRY ON COMPLETION.
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS.
GROUNDWATER ELEVATIONS . [
Y SHALLOWI/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LOGGED :  MF D D
WATER LEVEL (date) WATER LEVEL (date) CHECKED : PKC THRURBER




38210

RECORD OF BOREHOLE 02-8

[

PROJECT Mayfield Road Widening D D
LOCATION . Heart Lake Road to Airport Road THURBER
STARTED 18 December 2002 SHEET 1 OF 1
COMPLETED : 18 December 2002 DATUM
a SOIL PROFILE SAMPLES SHEAR STRENGTH: Cu, Kha o Lo
remV- @ Cpen A Z
g 7 E 8 « & 40 80 120 180 zZE P'EZ%“QETER
28| = Tleev |Glwlg COMMENTS L ' L ' EF STANDPIPE
E gl o DESCRIPTION < Jala WATER CONTENT, PERCENT g-
El z e EHEE . w Sw| iNsTALLATION
g g E (m) 4 9 wp S 1wl < S
@ I a2 10 20 30 40
GROUND SURFACE 253.30
ASPHALT (150mm) 253.32
2 SAND and GRAVEL, trace sitt, trace 0.95] 1 |ssls0r
4l asphalt fragments, brown: (FILL) 075
2 o
E 252.69 .
CLAY, silty, some sand, trace gravel, 7 2 0.61
e occasional iron oxide staining, very stiff, ’/, ]
= brown: (TILL)(CL) 5? 7
3 ;; g
1 |E 37 2 2 [ss]16 , b 4
8 3 7 7 Hydrometer Test
2 %9 7% Gr/ 32% Saf 40% SV 21% Cl
|§2 251.93
END OF BOREHOLE AT 1.37m. 137
BOREHOLE OPEN TO 1.37m.
! BOREHOLE BACKFILLED WITH DRILL
CUTTINGS. .
..2 -
- 3 e
e T T e e et | R - i
-4 -
- 5 -
-6 -

GROUNDWATER ELEVATIONS

Y SHALLOW/SINGLE INSTALLATION \ 4 DEEP/DUAL INSTALLATION
WATER LEVEL (date) WATER LEVEL (date)

LOGGED : GA
CHECKED : PKC

L

10D

THURBER




THURBER2 3821.GPJ 14/05/03

RECORD OF BOREHOLE 02-7

Nt

PROJECT Mayfield Road Widening
LOCATION Heart Lake Road to Airport Road THURBER
STARTED 17 December 2002 SHEET 1 OF 1
COMPLETED 17 December 2002 DATUM
« |8 SOIL PROFILE SAMPLES SHEAR STRENSTH: Cu. KPa o
= T remvV- @ Cpen A
3%l & 5 € o s 10 ko 2z|  rezomerer
2%l = & Bluls COMMENTS S T M 28 OR
I=E] ¢ DESCRIPTION S ]alg § WATER CONTENT, PERCENT | 5 & STANDPIPE
&< 2 oePTH] S | & : w a INSTALLATION
[=] (o] é (m) z 8 wp | = 1wl <
] _ = , P 10 20 30 40
GROUND SURFACE 254.67
SAND and GRAVEL, trace silt, compact, 0.00
brown: (FILL)
(2]
[+ 4
° 1
; 1]ss|20
E 254.06 o
7] CLAY, silty, some sand, trace gravel, stiff, 0.61
[=] mottled grey-brown: (FILL)(CL)
5] .
. (72
3 £ 225
1 & 2 |ssis8 o] 4 I
8
253.30 i
END OF BOREHOLE AT 1.37m. 137
BOREHOLE OPEN TO 1.37m.
BOREHOLE DRY ON COMPLETION,
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS. i
-2
-3
-4 -
- 5 b
_6 -
GROUNDWATER ELEVATIONS [\
V. SHALLOW/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LOGEED : MF D D l
WATER LEVEL (date) WATER LEVEL (date) CHECKED : PKC

THURBER




RECORD OF BOREHOLE 02-9 [

PROJECT : Mayfield Road Widening D D

3

LOCATION :  Heart Lake Road to Airport Road THURBER
STARTED : 18 December 2002 SHEET 1 OF 2
COMPLETED : 18 December 2002 DATUM
R SOIL PROFILE SAMPLES SHEAR%P%E.N?”; °“-:Sa. x Lo
remy- n
éﬁ E 5 ) € o 0 1%0'” 180 %é PIEZOMETER
= 1 1 Q
§§ Q DESCRIPTION < [EEv1g | g § COMMENTS WATER CONTENT, PERCENT | 5|  STANDPIPE
el B L loepmH]| 5| & w a INSTALLATION
o x E 2 ) wp ———————iwl b
@ gl m a 10 20 30 40
GROUND SURFACE 250.15
ASPHALT (280mm) 0.00 v;
19mm v
- : v
2000 Pz ast e
SAND, trace gravel, very dense, brown: 028
(FILL) .
1[ss|45 o]
Bentonite
249.39: Seal
CLAY, siity, some sand, trace gravel, 0.76} -
occasional rootlets, stiff, mottled 249.24
grey-brown: (FILL)(CL) 1
2 |SS|12 (o] y
3 |ss|10 o
Drill Cuttings
4 |ss|11 O a
[72]
[ 4
w
0] ' ] SRR . R DR
2
a
pr ) 245.89
8 SILT, clayey, some sand, trace gravel, 177 427
I3 occasional fron oxide staining, hard to very {44V,
E stiff, brown to grey: (TILL)(CL-ML) 19 /E
8 .7//;(
- ;'//E
%%
7% 215
/(,E 5 |ss|34 b I
g J
%52
7
7
%%
%%
//
79
7 244.36
1957
977
%% .
,5
%'//w Bentonite
i Seal
.
997 6 |ss| 19 ¢ A 24375
%7 ) o
2?: Filter SgggAs -
%2
1977
9%
GROUNDWATER ELEVATIONS 1\
Y SHALLOW/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LOGGED : GA D D
WATER LEVEL (date) WATER LEVEL (date) CHECKED : PKC

THURBER




THURBER2 3821.GPJ 14/05/03

PROJECT Mayfield Road Widening D D
LOCATION :  Heart Lake Road to Airport Road
THURBER
STARTED 18 December 2002 . . SHEET 2 OF 2
COMPLETED : 18 December 2002 DATUM
|8 SOIL PROFILE SAMPLES SHEAR N g - Cu. KR o
- -
izl & 5 € 0w 10 60 £Z| PiEzomETER
23| 2 5 flule COMMENTS 128 v
Egl o DESCRIPTION < |[EEV. Im |8 |3 WATER CONTENT, PERCENT | E I~ STANDPIPE
&l 2 B rEnHBEE w Sa| INSTALLATION
o] x & m |2 9 wp b © 1w <3
@ % a 10 20 30 40
V1
754
SILT, clayey, some sand, trace gravel, 455
occasional iron oxide staining, hard to very 444
stiff, brown to grey: (TILL)(CL-ML) 7/'_,5
g 5’ Slotted
55 7 Screen
4
1445
997 .
7 7 |ss| 1o b A
-8 /é;
V] %
] 241.92 241.92|".
END OF BOREHOLE AT 8.23m. 8.23
BOREHOLE OPEN TO 8.23m.
Piezometer instaflation consists of 19mm
diameter Schedule 40 PVC pipe with a
1.52m slotted screen.
-9
10
!
11
2 ,
L 13
GROUNDWATER ELEVATIONS [:
S—Z SHALLOWY/SINGLE INSTALLATION !- DEEP/DUAL INSTALLATION LOGGED : GA D D
WATER LFVEL (date) WATER LEVEL (date) CHECKED : PKC THURBER




RECORD OF BOREHOLE 02-10 L

THE— 352 —;10s/o f—

PROJECT  : Mayfield Road Widening D D
LOCATION 1 Heart Lake Road to Airport Road
. THURBER
STARTED : 18 December 2002 SHEET 1 OF 1
COMPLETED : 18 December 2002 : DATUM
. 18 SOIL PROFILE SAMPLES SHEAR STRENCTH: Cu, KPa o
- —d
5 = 1 ] 1 1 124
EEl ¢ DESCRIPTION < | EEv. § & § COMMENTS WATER CONTENT, PERCENT EE STANDPIPE
5= £ 'é DEPTH] 5 | &£ z wp b oW Ll 3% INSTALLATION
l " s gl ™ |* a 0 20 30 40
GROUND SURFACE 252.28
ASPHALT (178mm) 0.00
. 252.11
o SAND, trace gravel, trace silt, compact, 0.18
& brown; (FILL)
2
E 1 |ss|2s o
o 251.52
H 8 CLAY, silty, trace to some gravel, 0.76
b3 occaslonal iron oxide staining, stiff, brown to
E dark brown: (FILL) A
E 2 |ss| e Oa
8
ll 250.91
END OF BOREHOLE AT 1.37m. 137
BOREHOLE OPEN TO 1.37m. .
! BOREHOLE DRY ON COMPLETION,
BOREHOLE BACKFILLED WITH DRILL
ll CUTTINGS.
GROUNDWATER ELEVATIONS ‘3 E ,
Y SHALLOWI/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LOGGED : @A D D
WATER LEVEL (date) WATER LEVEL (date) CHECKED : PKC
THURBER




RECORD OF BOREHOLE 02-11

[

PROJECT Mayfield Road Widening D D
. LOCATION Heart Lake Road to Airport Road THURBER
“ STARTED 17 December 2002 SHEET 1 OF 1
COMPLETED 17 December 2002 DATUM
« |3 SOIL PROFILE SAMPLES SHEAR STRENSTH: Cu, KPa ol . |
- -
el & & € © mY ao. 12°Cpen1A6° §,§ PIEZOMETER
8 - & « i N 1 1 1 n OR
EE| ¢ DESCRIPTION < |EEv 8|13 COMMENTS WATER CONTENT, PERCENT | E& [ STANDPIPE
a=| 2 % [oePm S(E g iy o » g msmawATon
c e 5l @ |F @ 10 20 30 4o
GROUND SURFACE 251.50
ASPHALT (125mm) 25099
o| | SAND and GRAVEL trace sif, denss, 0.3
] brown: (FILL)
S : ©
<
3 1|ss]42
£ o
% 250.66
8 CLAY, sity, some sand, trace gravel, 0.84
L 4 [3 occasional wood fragments, stiff, greenish j
: grey: (FILLICL) 2|88)13 Hydrometer Test: 0 4
8 1% Grf 24% Saf 45% Si/ 30% Cl
250.13 ]
END OF BOREHOLE AT 1.37m. 137
BOREHOLE OPEN TO 1.37m.
BOREHOLE DRY ON COMPLETION.
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS. I
-2 .
L. 3 -
N S N N I
-4 .
]
- 5 -
..6 -
8
s 4
3
bt o
o
o
N
8 GROUNDWATER ELEVATIONS [\
g Y SHALLOW/SINGLE INSTALLATION Y. DEEP/DUAL INSTALLATION loceED :  MF D D
; WATER LEVEL (date) WATER LEVEL (date) PKC
=

CHECKED :

THURBER




RECORD OF BOREHOLE 02-12 [

TR e e e e O O . e e B G B B e e

PROJECT  : Mayfield Road Widening . : D D
LOCATION . Heart Lake Road to Airport Road THURBER
STARTED : 17 December 2002 SHEET 10OF 1
COMPLETED : 17 December 2002 DATUM
« |8 SOIL PROFILE SAMPLES AR e K2 % Lo
remV- ® Cpen A z
2 £ 5 £ 40 80 120 160 Zp| PIEZOMETER
28| ¢ z Elw]o COMMENTS e ——— =34 o
FEl g DESCRIPTION < =la|g|g WATER CONTENT, PERCENT | EF | STANDPIPE
cE| = =3 £[E1E w INSTALLATION
gE| 2 g [oeem| 3 S wp b———¥ QT
e 8 e @ = 10 20 30 40
GROUND SURFACE 248,49
SAND and GRAVEL, trace silt, compact,” 0.00
* brown: (FILL)
&
g
é 1[8s|23 o
[=]
3 3
2 i 24758
E CLAYI, slltr.I some :and. ltn;‘z:e graveli | . 0.91 . }
occasional iron oxide sta , occasional 3
8 black staining, sliﬁ, emcsnﬂ:d ggrey~br:wn: 3 2 [ssf10 © 4
el leu :
s 247.14
END OF BOREHOLE AT 1,37m. 137
BOREHOLE OPEN TO 1.37m.
BOREHOLE DRY ON COMPLETION,
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS.
GROUNDWATER ELEVATIONS [
Y SHALLOW/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LOGGED : MF D E
WATER LEVEL (date) WATER LEVEL (date) CHECKED :  PKC

THURBER




RECORD OF BOREHOLE 02-13

=
[0

THURBER2 3821.GPJ 14/05/03

WATER LEVEL (date)

WATER LEVEL (date)

CHECKED : PKC

PROJECT :  Mayfield Road Widening
LOCATION :  Heart Lake Road to Airport Road THURBER
STARTED 17 December 2002 SHEET 1 OF 1
COMPLETED : 17 December 2002 DATUM
e SOIL PROFILE SAMPLES AR Vg T Cu kg2 4o
= I : remV- @ Cpen A z
Sel k 5 £ 40 80 120 160 ZE | PIEZOMETER
2%l = z Elwls COMMENTS L L___1___| 28 OoR
£él o DESCRIPTION < |[BLEV 1mTw 2 WATER CONTENT, PERCENT | 5~ STANDPIPE
5| 2 A HEE » W INSTALLATION
& z S — Y W 2 .
a o & m | = S wp g
o b a 10 20 30 40
GROUND SURFACE 245.49
ASPHALT (300mm) 0.00
[723
E 245,19
9 SAND, some gravel, some sill, dense, 0.30
< brown: (FILL)
=
o 15814 Grain size Analysis: °©
& 16% Gr/ 68% Sa/ 16% Fines
a
5
8 244.58 °©
L 1 € CLAY, silty, some sand, trace gravel, 3 0.91 ]
13 occaslonal black staining, stiff, mottied ] 2 1ss|12 A
8 greenish grey to grey-brown: (FILL) (CL) J
Al > C
by
1 24442
END OF BOREHOLE AT 1.37m. 137
BOREHOLE OPEN TO 1.37m.
BOREHOLE DRY ON COMPLETION.
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS.
_2 -t
L 3 -1
L4 -
L. 5 -4
-—6 -
GROUNDWATER ELEVATIONS [
Y. SHALLOWI/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LOGGED : MF D I]

THURBER




RECORD OF BOREHOLE 02-14 [
PROJECT  : Mayfield Road Widening D D

LOCATION ¢ Heart Lake Road to Airport Road

. THURBER
STARTED : 17 December 2002 SHEET 1 OF 1
COMPLETED : 17 December 2002 DATUM
y 2 SOIL PROFILE SAMPLES SHEAR ,?J%E.N?“: cu :8’. x Lo
remV - . pen >
] %? E § ” & 4[0 810 1?0 1?0 g 5 PIEZOMETER
5| = o
Egl ¢ DESCRIPTION < |EEv. 1| 8|3 COMMENTS WATER CONTENT, PERCENT | EF | sTanopiee
EE| 2z B =|FlE w Sa| insTALLATION
& Z DEPTH| 5 H wp ——¥%— 1w S
e |g gl m [2] |2 ‘
- @ ] 0 20 30 40
GROUND SURFACE 243,56
ASPHALT (178mm) 0.00
» 243.38
[+ 4 SAND and GRAVEL, trace silt, compact, %t 0.18
) brown: (FILL) )
=2 XX
< s 1]ss|20 o
E 2
I:I::
2
2 X 24264
E CLAY, silty, some sand, trace gnlzvel. o 0.91 E
ional cobbles, occasional bla o
8 staining, stiff, brown to dark grey: (FILLICL) pXXd 2 |88 13 © A
- 5
& 242.18
END OF BOREHOLE AT 1,37m. a7
BOREHOLE OPEN TO 1.37m.
BOREHOLE DRY ON COMPLETION.
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS.
GROUNDWATER ELEVATIONS [
Y SHALLOW/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION - LOGGED : WF : D B
WATER LEVEL (date) WATER LEVEL (date) CHECKED : PKC

THURBER




PROJECT Mayfield Road Widening : D D
LOCATION :  Heart Lake Road to Airport Road THURGER
STARTED 17 December 2002 SHEET 1 OF 1
COMPLETED : 17 December 2002 DATUM
. |a SOIL PROFILE SAMPLES S“EAR,‘S;I%E.”?“: c”':f}",,: Lo
= remV - pen z
é g E § . £ @ s w1 g g PIEZOMETER
s = 14
EEl ¢ DESCRIPTION < [Eevtg gl COMMENTS WATER CONTENT, PERCENT | 5F |  stanopipe
&=| £ N HEE w 8 INSTALLATION
Bl g AR 3 wph——% 1w 23
a 5 ) 3 1 20 30 40
GROUND SURFACE 24173
SAND and GRAVEL, trace silt, compact, 3 0.00
w| | brown: FiLL) _ :
i s o
2 55 :
; : : 1|ss{20
|& %Y 241.12
| [ CLAY, sity, some sand, trace gravel, stft, [ /] 0.1 : o
a mottied grey-brown: (CL) :%4
= . '% %
2 ;2 %
-1 |E 7%
€
S ifg 2 |SS| 3| pydrometer Analysis: g
e 52; 1% Gr/ 23% Sa/ 46% Si 30% C A
% 2 240.36 |
[ END OF BOREHOLE AT 1.37m. 1.37
BOREHOLE OPEN TO 1.37m.
BOREHOLE DRY ON COMPLETION,
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS.
.—2 =
- 3 .
4
-5
-6
|
3
st
g
Y
% .
& GROUNDWATER ELEVATIONS ' [\
o~
& Y SHALLOW/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LOGGED : MF D D
m -
2 WATER LEVEL (date) WATER LEVEL (date) CHECKED : PKC uRBER




RECORD OF BOREHOLE 02-16 [

THURBER2 3821.GPJ 14/05/03

PROJECT  : Mayfield Road Widening D D
LOCATION :  Heart Lake Road to Airport Road
. THURBER
STARTED : 17 December 2002 SHEET 10OF 1
COMPLETED : 17 December 2002 ' DATUM
E SOIL PROFILE SAMPLES AR Y & R x o
§ 2 E 5 . € VS ok 1‘?0 g é PIEZOMETER
i 1 1 =
E gl @ DESCRIPTION < | BV H w2 COMMENTS WATER CONTENT, PERCENT EF STANDPIPE
BEl 2 £ [oermn| 2 | & g w w " 9g| wstaLaTION
° 2 E m 1= a 10° 20 30 40
GROUND SURFACE %14
SAND and GRAVEL, trace silt, compact, 0.00
brown: (FILL)
123
o
E‘g‘ o
< 1 1ss]16
E 235.53
CLAY, siity, some sand, trace gravel, 7, ’4 0.61 o
[=] occasional iron oxide staining, stiff, brown: 7’/
3 (TILLY(CL) %7
: 7
£ ‘Z% 225 1
£ Z7 2 |ss|14 o 4
8 %%
V.o’ 234.77
END OF BOREHOLE AT 1.37m. 137
BOREHOLE OPEN TO 1.37m. .
BOREHOLE DRY ON COMPLETION.
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS.
GROUNDWATER ELEVATIONS ° : [
Y SHALLOWI/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LOGGED : MF D D
WATER LEVEL (date) WATER LEVEL (date) CHECKED : PKC
. THURBER




THURBER2 3821.GPJ 14/05/03

PROJECT Mayfield Road Widening D D
LOCATION Heart Lake Road to Airport Road '
THURBER
STARTED 18 December 2002 SHEET 1 OF 2 1
COMPLETED 18 December 2002 DATUM
s |8 SOIL PROFILE SAMPLES SHEAR STRENGTH: Cu, KPa o
= I remvV- @ Cpen & =
3zl & 8 £ 40 80 120 160 $E| PiezomeTeR
25| 2 & Elula COMMENTS L Ll Bl
Eg| ¢ DESCRIPTION <|EEV I[85 WATER CONTENT, PERCENT | EF STANDPIPE
57 2 = {oePTHZ | & g w a INSTALLATION
g g § (m) -4 9 wp 6w < g
@ & a 0. 20 30 4
GROUND SURFACE 231.61
ASPHALT (125mm) .
¢ - 23?‘28 18mm
SAND and GRAVEL, trace silt, compact, 0.13 Piezometer
brown: (FILL) 231.30
231.15
SAND, trace gravel, compact, brown: 0.46 1]88}28 o
s (FILL)
Bentonite
- Seal
230.69
B 2 [ss|16 o
230.39
CLAY, silty, some sand, trace gravel, 1.22
occasional iron oxide staining, stiff to very
stiff, greenish grey to brown: (FILL)
3 |SS| 9 D A
~2
Drill Currings
(2]
&
= 3 g
<
&
» a
] a 48817 Hydrometer Test: o
s 2% Gr/ 20% Sa/ 38% Si/ 40% ClI
w
€
- E e e~ - - = —or weame oo e —
]
-4
E 227.34 1Y
2 227.04
CLAY, silty, some sand, trace to some A 4.57 Bentonite
gravel, occasional iron oxide staining, firm, A%/ Seal
brown: (TILL)(CL) 7% 226.73
7% 5 {ssi7 OA S e
L 5 A ; L
5 i d |-
’gé Filter 8326.43 o
%%
z% %
7
7z
2%
r%%
%% Slotted
225.82 Screen
SILT, sandy, trace gravel, occasional iron .41 5.79
L oxide staining, very dense, grey: a8”
6 (TILLYML-NONPLASTIC) LA
4%’
/A h 6 |SS |50/
] 125
(o]
224.90 224900 "
END OF BOREHOLE AT 6.71m. 6.71
GROUNDWATER ELEVATIONS [\
Y. SHALLOW/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LoGGED : GA D D
WATER LEVEL (date) WATER LEVEL (date) CHECKED : PKC THURBER




RECORD OF BOREHOLE 02-17

[

PROJECT Mayfield Road Widening D D
.I LOCATION Heart Lake Road to Airport Road uRGER
STARTED 18 December 2002 SHEET 2 OF 2
COMPLETED 18 December 2002 DATUM
ll w g SOIL PROFILE SAMPLES SHEARrgS%%E_NfTH: Cu, :g_\ x o
- 4
g 7 E 5 E 4 80 120 160 3 £ PIEZOMETER
2% 2 & Elw|a COMMENTS L L__L__| 2
EE| ¢ TION <|EEv- e (g2 WATER CONTENT, PERCENT | 5~ STANDPIPE
E DESCRIPTIO = s E H w o | INSTALLATION
& DEPTH| 5 z wp ——— % i 8¢
° 18 g m = 2 10 20 30 40

10

11

12

13

Plezometer installation consists of 19mm
diameter Schedule 40 PVC pipe with a
1.52m slotted screen.

33213_=_0ng — E |-= EF _ =l=——=—,_=__=

TH

GROUNDWATER ELEVATIONS

AV SHALLOWY/SINGLE INSTALLATION

WATER LEVEL (date)

Y DEEP/DUAL INSTALLATION

WATER LEVEL (date)

LOGGED : GA
CHECKED : PKC

[

L1

THURBER




RECORD OF BOREHOLE 02-18 [
PROJECT :  Mayfield Road Widening D D

THURBER2 3821.GPJ 14/05/03

LOCATION :  Heart Lake Road to Airport Road uRBER
STARTED : 17 December 2002 . SHEET 1 OF 1
COMPLETED : 17 December 2002 DATUM
SHEAR STRENGTH: Cu, KPa
w |8 SOIL PROFILE SAMPLES natyv- 4 R 4o
remyV- en
5% B ] £ o w2 e 2Z| PiezoveTER
rs| 2 & |eey |E|w|s COMMENTS LI e of
el ¢ DESCRIPTION < Jo |83 WATER CONTENT, PERCENT | S+ STANDPIPE
-] £ [ad S 2 (=]
& g g |oEPTH| S = S . wp w wl 3% INSTALLATION
—e¥
e |g gl ™ = 2 1 20 30 40 ,
GROUND SURFACE 235 80
ASPHALT (355mm) 0.00
* .
&
o 235.15
2 SAND, silty, trace gravel, compact, brown: 0.36
= (FILL) 1 | ss| 24 | Grain Size Analysis: P
E 3% Gr/ 69% Sal 28% Fines
{7 234.82
9| [ CLAY, sity, some sand, trace gravel, stff, [ f  0.69 p
= dark grey to brown: (CL) :/ %
3 7
£ %% : ]
E s g 2 {ss )11 o A
8 77
A% %
A 23413
END OF BOREHOLE AT 1,37m. 137
BOREHOLE OPEN TO 1.37m.
BOREHOLE DRY ON COMPLETION.
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS.
GROUNDWATER ELEVATIONS D
Y SHALLOWI/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LOGGED : ME D D
WATER LEVEL (date) WATER LEVEL (date) CHECKED : PKC THURBER




RECORD OF BOREHOLE 02-20

L

-2

1

END OF BOREHOLE AT 1.52m,
BOREHOLE OPEN TO 1.52m.
BOREHOLE DRY ON COMPLETION.
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS.

1.52

PROJECT . Mayfield Road Widening D D
LOCATION Heart Lake Road to Airport Road THURBER
STARTED 17 December 2002 SHEET 1 OF 1
COMPLETED 17 December 2002 DATUM
y 8 SOIL PROFILE SAMPLES AR ey g Cu KR o
remV-©® Cpen A z
Zol & & £ o o 120180 22|  riezoverer
@ ﬁ z & pi 1 1 1 Qw OR
& ey, |S|w|e COMMENTS 1 gg
EEl ¢ DESCRIPTION < | BV 1o | g WATER CONTENT, PERCENT | E~|  STANDPIPE
&=| £ Eloerml 2|2 | € w Sal INsTALLATION
u Z é ™ |2 g wp ——%——— i g
o % ® 10 20 30 40
GROUND SURFACE 234.65
ASPHALT (190mm) 0.00
234.46
n SAND and GRAVEL, trace silt, compact, 0.19
&l | brown: FiLL)
g
<
E 1 |ss|29 o]
.1e
wd
[«]
- 1 E 4
225
233.43 .
v8- CLAY, sity, trace sand, trace gravel, very  [1/] 22] 2 [SS| 20 Hydrometer Test: D 1
Stift, brown: (CI-CH) i%% 0% Grf 4% Sa/ 34% SU 62% CI
A 23312

T2 352 PR

GROUNDWATER ELEVATIONS
Y SHALLOWISINGLE INSTALLATION

WATER LEVEL (date)

\ 4 DEEP/DUAL INSTALLATION

WATER LEVEL (date)

LOGGED : MF
CHECKED : PKC

—
(10D

THURBER




RECORD OF BOREHOLE 02-22

—
[0

THURBER2 3821.GPJ 14/05/03

WATER LEVEL (date)

WATER LEVEL (date)

PROJECT Mayfield Road Widening
LOCATION Heart Lake Road to Airport Road THURBER
STARTED 18 December 2002 SHEET 1 OF 1
COMPLETED 18 December 2002
SHEAR STRENGTH. Cu, KPa
w § SOIL PROFILE SAMPLES r'e‘aml \\5 N : Cern { ©
- z
é 7 E § v 3 49 8 120 160 % el ° 'EZ%"AETER
& a fwlwl|e =
Egf e R < |ELEV. I | & WATER CONTENT, PERCENT = STANDPIPE
% El z DESCRIPTION 5 DEPTH § & g o % g g INSTALLATION
o el @ a 10 20 30 40
GROUND SURFACE 257.24
SAND and GRAVEL, trace silt, dense, 0.00
brown: (FILL)
172
[ 4
w
1]
2
<
=
w
=
(72
e 256.48
8 CLAY, silty, some sand, trace gravel, 0.76
D occasional rootlets, occasional iron oxide
[ staining, stiff, mottled grey-brown: 4
E (FILLY(CL) O a
8
: 255.87
END OF BOREHOLE AT 1.37m. . 137
BOREHOLE OPEN TO 1.37m.
BOREHOLE DRY ON COMPLETION.
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS.
GROUNDWATER ELEVATIONS D
Y SHALLOWI/SINGLE INSTALLATION DEEP/DUAL INSTALLATION LOGGED : GA D D

CHECKED : PKC

THURABER




1

RECORD OF BOREHOLE 02-23

[

T AP sl o e B T

PROJECT Mayfield Road Widening D D
LOCATION :  Heart Lake Road to Airport Road
THURBER
STARTED 18 December 2002 SHEET 1 OF 1
COMPLETED : 18 December 2002 DATUM
y 9 SOIL PROFILE SAMPLES AR Vg Cu kDR o o
remV- @ Cpen A
33 E 5 . £ o W P 1 % é PIEZOMETER
P-] =
FEl S DESCRIPTION < |18 g3 COMMENTS WATER CONTENT, PERCENT | EF | sTanPIpE
s=| & A 2|E g ) R ol Sg[ wsmauamon
o |8 gl ™ 1= a 10 20 30 40
GROUND SURFACE . 250.71
SAND, some gravel, some slit, compact, 0.00
brown: (FILL) <
1] X
[+ 4 o
u o
(D X
2 9
s 1158 *8 | Grain size Anaysis: o
E S; 16% Gr/ 65% Sa/ 19% Fines
= ] 249.95
8 CLAY, slity, some sand, trace gravel, 0.76
o occasional rootlets, occasional black oxide S
| E staining, stiff, brown: (FILL)CL) X
1 X 225 J
E 3 2 [ssf12 e} 4
8 E :
&
) ) &5 249.34
END OF BOREHOLE AT 1.37m, 137
BOREHOLE OPEN TO 1.37m, ,
BOREHOLE DRY ON COMPLETION,
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS.
_2 -
!
-3 R . A
!
_4 -
- 5 -
_6 -
GROUNDWATER ELEVATIONS 3 [
. .
Y SHALLOWI/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LoGeED : G D D
WATER LEVEL (date) WATER LEVEL (date) CHECKED : PKC

THURABER




THURBER2 3821.GPJ 14/05/03

PROJECT : Mayfield Road Widening D D
LOCATION :  Heart Lake Road to Airport Road THURBER
STARTED 1 18 December 2002 SHEET 1 OF 1
COMPLETED : 18 December 2002 DATUM
w |8 SOIL PROFILE SAMPLES SHEAR STRENGTH: Cu.KPa o
- -
35 E & « E 486 mv ao. 1zoc pen1Aso gé PIEZOMETER
25 = g 1 | { I Q
8| o Sleev |d|w|s COMMENTS WATER CONTENT, PERCENT EF STANDPIPE
El € DESCRIPTION 2 2 ar
5= 2 5 DEPTH] 2 | & - wo w » 8 § INSTALLATION
—a
18 sl ™ [* a 1 20 30 40
GROUND SURFACE 243.48
SAND and GRAVEL, trace silt, brown: 0.00
(FILL)
(72}
[+ 4 ¥
w ¥
g & 243.07
< SILT, clayey, trace sand, occasional X 0.38 1 {ssl1s o
5 gravel, !:iank organics staining, occasional 5: 242.85
<'7: CLAY, silty, trace to some sand, trace 0:61
a gravel, occasional iron oxide staining,
5‘ occasional rootlets, very stiff to stiff,
> brown-grey: (FILL)
E -
§ 2 [ssi13 o
242.08
END OF BOREHOLE AT 1.37m. 137
BOREHOLE OPEN TO 1.37m.
BOREHOLE DRY ON COMPLETION.
BOREHOLE BACKFILLED WITH DRILL
CUTTINGS.
GROUNDWATER ELEVATIONS [
V. SHALLOW/SINGLE INSTALLATION Y. DEEP/DUAL INSTALLATION LOGGED : GA D D
WATER LEVEL (date) WATER LEVEL (date) CHECKED : PKC THURBER




RECORD OF BOREHOLE 02-25

-
L1

WATER LEVEL (date)

WATER LEVEL (date)

CHECKED : PKC

PROJECT : Mayfield Road Widening
LOCATION : Heart Lake Road to Airport Road THURBER
STARTED : 17 December 2002 SHEET 1 OF 1
COMPLETED : 17 December 2002 DATUM
w | 8 SOl PROFILE SAMPLES SHEAR STRENG T Cu. KPe o
remV-@ Cpen A = .
2z| E o £ 40 80 120 160 $EZ| PiEzOMETER
HE & Blwls COMMENTS R M W S -1 oR
I DESCRIPTION < | EEV el g1g WATER CONTENT, PERCENT |5+ | STANDPIPE
=| 2 % eS| 2| 2 w Sa| INsTALLATION
gl & 5 s 3 wp b——% 2%
l @ sl ™ @ 10 20 30 40
GROUND SURFACE 2359
ASPHALT (100mm) 23048
SAND and GRAVEL, trace silt, very 0.10:
»n dense, brown: (FILL)
l | |8 2
3 ;E 1 |ss|s2 o
'l E B
a e
ps RSO 233.67
L 4 8 CLAle'l sil’:y,dwith orgar;igs, some sand, XS] 0.91
possible hydrocarbon odour, stiff, dark grey: EXS3 ]
E fFLLeL ‘ grey: 25 2 |ss|10 o
,8.. o
R 233.21
END OF BOREHOLE AT 1.37m. 137
BOREHOLE OPEN TO 1.37m.
] BOREHOLE DRY ON CGMPLETION.
BOREHOLE BACKFILLED WITH DRILL
ll CUTTINGS.
_2 -
- 3 .
Il ]
Il 4 i
ll " |
lll :
B "
%,
B GROUNDWATER ELEVATIONS 1\
'i Y SHALLOW/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LOGGED : MF D D
F

THURBER




PROJECT Mayfield Road Widening : D D
LOCATION Heart Lake Road to Airport Road .
THURBER
STARTED 18 December 2002 SHEET 1 OF 1
COMPLETED 18 December 2002 DATUM
@ 8 SOIL PROFILE SAMPLES SHEARnSa'{Fé’E-NgTH: Cuy, Kga. o
= T remV-@® Cpen A 2z
§ 7 E § « £ 0 8 20 160 zE PIEZ%I\;ETER
1251 - a > Ey
el ¢ DESCRIPT| < |EEV s (813 COMMENTS WATER CONTENT, PERCENT | 5+ STANDPIPE
El = RIPTION = g =)
& 4 % loeptH| S | & z . wp w l 8 g INSTALLATION
—e—
° 18 E m 1= 2 10 20 30 40
GROUND SURFACE 244.76
SAND and GRAVEL, trace silt, dense to 0.00 Yy
loose, brown: (FiLL) 18mm v
Piezometer [y".
244.48)_ v
118S]|38 o]
Bentonite
Seal
243.85
- 1
2|88|7 o]
Drill Cuttings
3 |SS| 4 o]
-2
4 24263
w
15}
=
<
E Bentonit
entonite
Z Seal
a
e 242.02
o -
w B
5 Fitter Sand __{ ="
3 |g g 24172 241.72) "
- CLAY, silty, some sand, trace gravel, o 3.0
occasional black staining, occasional sand 5
pockets, stiff, greenish grey: (FILL) %
o 4 {8s|12 o)
]
I.
3
X
: B A N I
T T o Slotted
g Screen
-4 : -
240.34 )
SILT, clayey, trace to some sand, trace / 4.42 S
gravel, occasional iron oxide staining, very :féE . 240.19( -
stiff, grey: (TILL)CL-ML) 2;;
7
/ﬁ;
/5/ 5 |SS|26 o]
b 5 ;?; o
VA 239.58|. 239,58
END OF BOREHOLE AT 5.18m. 5.18
BOREHOLE OPEN TO 4.57m.
WATER LEVEL AT 4.57m.
Piezometer Installation consists of 19mm
diameter Schedule 40 PVC pipe with a
1.52m slotted screen. '
L6 .
WATER LEVEL READINGS: 1
DATE DEPTH
(m)
18/12/02 4.57
- 02/01/03 1.51
=4
w
Q
hd
& .
a
o
S
3 GROUNDWATER ELEVATIONS [
o~
o .
& Y SHALLOW/SINGLE INSTALLATION Y. DEEP/DUAL INSTALLATION LoGGED : GA D D l
4
WATER LEVEL (date; 01/02/03 /AT VEL (d :
g (date) WATER LEVEL (date) CHECKED : PKC TTHURBER
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AMEC BOREHOLES FOR
750 MM WATERMAIN ALONG MAYFIELD ROAD




LOG OFBOREHOLE 1

ENCL. No.
REF. No.: TT20845 DRILLING DATA
CLIENT: KMK Consultants Limited ,
PROJECT NAME: Proposed Watermain ‘Method:  SolSt Augering
LOCATION Region of Peel, Ontario : : Diameter: 150 mm
DATUM; Geodetic : ' Date: July 31st, 2000
LABORATORY DATA SAMPLES )
UNIT [UNDR_STRNG o |13 TION o«
plwl| wr fiedian] .| 2| 2|2 MATERIAL DESCRIPTION ELEV.[DEPTH] I 1= _R_E_MAB
o > @ > . <<
1%l % kN/ﬂjVaneComprz 412> {u m m_|30
kPa kPa SURFACE EL. 256.6 m -
118S] 19 ’ 0.15m Sandy Gravel FILL ) GROUNDWA1
4 - e IN OPEN BOR
brown on completion:
Sand FILL - b none
trace gravel, silt 2564 1
‘ 4 damp
12 2[ss| 4 ' -
19 _ 2 - B
3 brown to grey F
24 3]ss| 6 . Silty Clay FILL 2554
. . with sand, trace gravel damp
5 : . L 5 ‘
L AS - R e _ 2 Auger Refusal :
brown . - . 2.5m. Boreho
Sand FILL moved 2.0m wi
with gravel : damp Fo and advanced.
10 51SS| 24 v e e D besccccencacaea —]
725 541 :
2
7 '
%4 S
7
%5 brown . : ~ 3
g; , CLAYEY SILT TILL |
Z; v.stff. trace gravel
Y - o
/ dam
. Jéﬁ Pl sz
. W S Wiusnal ol
n . é; [
9 6]SS| 28 ; / L,
7% 4
7!
77 L J
Z. : <-- Proposed
End of Borehole - _ . } invert
Vertical Scale: 1:40 \ . "Checked: AD
* AMEC

SHEET 1 oF 1 BH No. 1




LOG OF BOREHOLE 2

ENCL. No.: 2

= m= BN

REF. No.: TT20845 . DRILLING DATA

CLIENT: KMK Consultants Limited

PROJECT NAME: Proposed Watermain , Method:  SolSt Augering
LOCATION Region of Peel, Ontario : . Diameter: 150 mm

DATUM: Geodetic Date: July 31st, 2000

“TABORATORY DATA SAMPLES

il

UNIT [ROCKCORING o |3

pLf{w|tL| wr jroo {Rec| .| & | 22| MATERIAL DESCRIPTION ELEV.|DEPTH g.‘f REMARK
v lxlalomsl x | x |25 230 : m lm [S3 .
: SURFACE EL. 256.2 m .

3 1[Ss| 5 . - 0.23m TOPSOIL 256 ?ROUNDWATER '

: + N OPEN BORE

. on completion:
b F . no
: Silty Sand FILL damp "

trace clay, rootlets

10,0.0:07070°0"¢

YO

brown, Sand FILL, with gravel .—damp_| 2554 - |

Auger Refusal at
- g 1.5m. Borehole
moved 4.0m

- E northwest.

AR

12 3[ss| 22

IR

SASIRSSTS

brown

' CLAYEY SILT TILL ' L
v.suff trace gravel damp
418SS| 22 - .

1 © | 2534 4

10 IS ® . ' - - < - Proposed
-=]--F - F - - - E R . - J - - _t.-_-..~~-_- - PR T T __-,_._‘mv_eﬁv .-
b 4_
: End of Borehole

Vertical Scale: 1:40 !/\ AGRA Checked: AD
_5 1 2

SHEET 1 oF 1 BH No.

A TR

LT AL TN LL AL RRAR AR VR LR AR R RRRRY
w




i
1
|
!

LOG OF BOREHOLE 3

ENCL. No.:
REF. No.: TT20845 DRILLING DATA
CLIENT: KMK Consultants Limited
PROJECT NAME: Proposed Watermain Method:  SolSt Augering
LOCATION Region of Peel, Ontario Diameter: 150 mm
DATUM: Geodetic ' Date: July 31st, 2000
LABORATORY DATA ‘SAMPLES 4
UNIT [ROCKCORING e |3 - e |
o lul oo fuec| | #| 2|3 MATERIAL DESCRIPTION g, g fc| REMARI
A LA % |kN/m3| % X 1Z2l+-l=z2z>]n : m_ | m |X0O
: - SURFACE EL. 255.1 m
1]ss| 20 brown 2554 GROUNDWATI
3 . Sand FILL e IN OPEN BORE
1 with gravel, trace silt damp on completion:
7 . - i 1 none
rown - :
Silty Sand FILL damp P
- 21851 74 B 000 Meeceeioeen tracegravel _________. -
X - 14
R grey .
3 Silty Clay FILL - 541 |
X trace sand, gravel, rootlets
25 3|ss| 5 § _ dam L
some topsoil - P L .
| 253 - 2]
:; [
12 4155 | 13 4 L
?’ Stff
%) L J
27
7 S
- 3
10 SN | CLAYEYSI'T TIL @mp | 2521 C || <-Proposed
;E v.stiff trace gravel
e -
1% o ] |
R ?
6(ss| 27 WA
7 R
/4
/ -
End of Borehole
Vertical Scale: 1:40 !A AGRA Checked: AD
-3 SHEET 1 oF 1 BH No. 3




LOG OF BOREHOLE 4

ENCL. No.: 4'

TT20845

REF. No.: DRILLING DATA
CLIENT: KMK Consultants Limited
PROJECT NAME: Proposed Watermain Method:  SolSt Augering
. LOCATION Region of Peel, Ontario Diameter: 150 mm
DATUM: Geodetic Date: July 31st, 2000 .
LABORATORY DATA SAMPLES
UNIT [UNDR STRNG ° |3
- [+ 4
N _—_]:”e“‘ | [¢| 518 MATERIAL DESCRIPTION |, |.../f<| REMARK
o .
% | | % lkn/m3 |vane lcomord 2 | = | 23 |& ‘ L lEs
kPa kPa . SURFACE EL. 250.6 m
. 1|SS] 16 GROUNDWATER
b L IN OPEN BORE
sm?;‘;“LL i | on completion:
with gravel, trace silt damp 250- July 31:none
- . Oct 13:none l
114 2SS g - -
: ' - 1
55 grey dam,
B Clayey Silt FILL P - .
08 trace sand, gravel
31 3/s5| 5 B grey 491
Silty Sand FILL damp | B4 | Oy L
14 ?r trace clay, topsoil S from-surface to l
4.6m depth &
Z‘ﬁ__n_'_) — 2 backfilled.
. f: -
1 41ss| 26 Z; e S On Oct 13:
. %5 v.st 281 Borehole drilled -
% - 1 from 4.6m to 9.6m
éE i i depth.
] —
51ss | 31 WA CLAYEY SILT TILL ~ 3
1 2; hard trace gravel damp i )
%
i % - oo 2473
7 F ]
;r brown
1 6|SS| 28 WA v.siff — C ]
% grey 4
% : <-- Proposed
%M . - 1 invert
74
= o
2 246
9! 1 i
8 788} 33 ?ﬁ hard .
7 L
2
% — S_
7
g
. B
. '¢A |
10 8|ss| 36 A i
- E%; 2454 ]
195
177
24 i )
:f/
:?: — ~ 6
10 9SS | 28 [ vsiff L
%
‘99
a¢; - 4
s /; 2444 i
9
10[ss| 25 1 -
8 /y 7
24 .
, %5 L
Vertical Scale: 1:40 AMEC Checked: AD
' SHEET 1 oF 2 BH No. 4




LOG OF BOREHOLE 4

! _ENCL. No.:
REF. No.: TT20845 _ DRILLING DATA
CLIENT: KMK Consultants Limited
PROJECT NAME: Proposed Watermain Method:  SolSt Augering
LOCATION Region of Peel, Ontario Diameter: 150 mm
DATUM: Geodetic Date: July 31st, 2000
LABORATORY DATA SAMPLES : '
s SR s|3| MATERIAL DESCRIPTION t<| REMARI
PLIw(tLl WT Field tab| .f& | 2|2 ' ELEv. DEpTH] == | TL=TRATL
X 1K) % jkN/m3 |Vane [Compr| = | - z3 la : : m m (X0
- kPa kPa - SURFACE EL. 250.6 m
. -
. ;; hard 2434 i
8 1jss| 35 B
. % L
%%
1 — 8—
77
7 o
7¢
. -
8 12| Ss | 65. 22 22{ |
7
7 .
%3
794 .=
N7
13} SS | 41 ’ s
7 ' ?E i ]
/w
N %% 2614
' End of Borehole
|
i
i
i
Vei‘tical.Scale: 1:40

AMEC

Checked: AD

SHEET 2 OF 2 BH No. 4




LOGOFBOREHOLE 5

L

SHEET 1 ofF 1

8H No. 5

ENCL. No.: 6
REF. No.:. TT20845 DRILLING DATA
CLIENT: KMK Consultants Limited o
proJECT NAME: Proposed Watermain Method:  SolSt Augering
LOCATION Region of Peel, Ontario Diameter: 150 mm
DATUM: Geodetic Date: July 31st, 2000
LABORATORYDATA SAMPLES y
UNIT [UNDR STRNG o |o ©
] T [Parensteg [y, 1 512 MATERIAL DESCRIPTION L, oepryffi<| REMARK
o : . — =
w | %] % lioms|vanelcompr 2| ¥ [ 235 & : O, |sE
kPa SURFACE EL. 252.0 m
12 1{S8S| 12 0.15m TOPSOIL GROUNDWATER
brown - IN OPEN BORE
Silty Sand FILL . on completion:
5 trace gravel damp I 4.7m
------------------------------------ wy
13 24SS -
‘ Clayes oy 2511 4 ‘L
layey Silt FILL — 17
trace sand, gravel damp i _,/z ; kulgszto;n ?880
/] j 3.6m
7 R 5
’ 1 V] October 13, 2000:
14 3|sS| s /; L Y V)3 m
9 / /
24 1 Vi
4: —
24 1 V]
7 250 .- 1
j%j “R%
:4» L %R
72 SILTY CLAY TILL %R%
>110 4; trace gravel :
//
42 firm
‘é;
%%
12 4|SS| 4 ; A moist i SS4: sampler
4; to wet .| pushed a stone.
:4/
S NSO D s %% ' »
- o -
éé stiff grey 8
21 s{ss| 9 WA X
%
%5
%’ B
|10 6 [ 'Ss [52/15 P/ hare ¢
% hard
17 - -
End of Borehole < -- Proposed
invert
Vertical Scale: 1:40 AMEC checked: AD .




1
!

LOG OF BOREHOLE 6

ENCL. Nc
REF. No.: TT20845 . DRILLING DATA
CLIENT: KMK Consultants Limited ,
PROJECT NAME: Proposed Watermain Method:  SolSt Augering
LOCATION Region of Peel, Ontario Diameter: 150 mm
DATUM: Geodetic Date: July 31st, 2000
LABORATORY DATA | SAMPLES
ONIT e STRIG 3|2 TERIAL DESCRIPTION i
PL|w L) W fFietd tab | L& | 22 MATER ELEV.|DEPTH EE REMAF
% 1 %! % |kN/m3|Vane |C zlr-lz>|w m m_|=a
kPa  kPa SURFACE EL.252.1m
: 1]ss{ 22 0.3m Sand FILL 252 | GROUNDW2
3 with gravel - 4 IN OPEN BO
brown ) on completion
3 Crusher Run Limestone FILL damp i N none
7 2(ss| 21 -
- 1._.
2514
27 3[ss| s L
grey damp L 4
Silty Clay FILL
trace sand, topsoil 250 —~ 21
. -
1
12 4lss| 15 4 L
.
) stiff C
/A
i — T
’ CLAYEY SILT TILL — 3
11, 518S| 20 é; trace gravel 249.~ |
7 -
7' - S
é;‘ v.stiff . damp i |
- - ,/: U S -
10 6|ss| 23 W [
77 - 4~
%
71 2481
A L .
%2
. %}
- 1
% 1
9 7]8s]| 34 2; hard
:; é l_)f\:vn 2474 57 _ <-- Proposed
11 "818S| 34 :fﬁ grey 4 invert
77
n%/ .
7 ]
End of Borehole
Vertical Scale: 1:40 Checked: AD
_ AMEC

SHEET 1 oF 1 BH No. 6




LOG OF BOREHOLE 7 L v 8
REF. No.: TT20845 DRILLING DATA ]
CLIENT: KMK Consultants Limited |
PROJECT NaMe: Proposed Watermain Method:  SolSt Augering
LOCAT ION Region of Peel, Ontario Diameter: 150 mm
DATUM: Geodetic Date: July 31st, 2000 |
LABORATORY DATA SAMPLES |
UNIT JUNDR STRNG o |3 N
PL|w|LL| W1 [Field Lab | w| 32| MATERIAL DESCRIPTION | [pepris REMARK
o .
w | %l % liv/ms|vanelcompr 2| = | 23 | NS
kPa kPa SURFACE EL. 251.7 m
. 1]ss] 2t J GROUNDWATER
brown = IN OPEN BORE
Sand FILL on completion:
with gravel d - 1 none
amp
e a1 ]
23 2(ss| 7 & - A
X grey
: Silty Clay FILL damp :
3 trace sand, topsoil 1T
] .
7 suff
— ]
5
10 3fss] 19 Z; L]
%; 250
5 X - E
V)
7, .
é; v.stiff damp 2
Zf brown E 1
2 CLAYEY SILT TILL Lo
74 trace gravel
%} : 2694 -]
. =
29
12 a[ss| 2 A - 3T
% : -
%» -
24 .
7 L
1. : 2 '
12 STSS 24 ;a et T 248“ "
% C ]
71
End of Borehole ~ 4
. < -- Proposed
) mvcrt
Vertical Scale: 1:40 Checked: AD
AMEC
L SHEET 1 OF 1 BHNo. 7



LOG OF BOREHOLE 8

ENCL. No.:

= e e O e G .

REF. No.: TT20845 DRILLING DATA
CLIENT: KMK Consultants Limited
PROJECT NAME: Proposed Watermain Method:  SolSt Augering
LOCATION Region of Peel, Ontario Diameter: 150 mm
DATUM: Geodetic Date: July 31st, 2000 -
LABORATORY DATA | SAMPLES . :
ONIT HDR SIRNG 3|2l MATERIAL DESCRIPTION Be|R
PLIw L] T Field Lab | g 'E g ! ELEV.|DEPTH| > ﬂA_B!
% 1 %1 % |kN/m3 2l {25 |»n : mmgg
kPa kPa SURFACE EL. 245.2 m
118s] 18 GROUNDWTER
3 . brown 245+ L IN OPEN BORE
Sand FILL damp on completion:
with gravel 3 E none
25 2(ss| 8 K M
S - 1=
5% 2661 1
31ss | 3 ::E brown i
20 State Silty Clay FILL r
ot trace sand, gravel, topsoil L 4
050 moist
5 . Ly — - —
243+ A
4|ss| ¢ ~ 37
27 2627
% L
f; stiff grey
51ss| 17 YA SILTY CLAY TILL o
- . Z vstff T icegravel-— - oo damp —
%
% .
End of Borehole
< -- Proposed
invert
Vertical Scale: 1:40 AMEC Checked: AD

SHEET 1 ofF 1 BH No. 8




LOGOFBOREHOLE 9 ENCL. No.: 10
REF. No.: TT20845 - DRILLING DATA
CLIENT: KMK Consultants Limited
PROJECT NAME: Proposed Watermain Method:  SolSt Augering
DATUM: Geodetic Date: July 31st, 2000 J
LABORATORY DATA SAMPLES y l
UNIT [UNDR STRNG o |o o 4
wufiw| w piadus| ;|2 2|8| MATERIAL DESCRIPTION |, |ycyfis| REMARKS
% | % % {kN/m3|Vane [Compri Z | | 2> |» | m n IS8 -
" kPa kPa SURFACE EL. 242.8 m
60mm ASPHALTIC CONCRETE IGb}lggngVgg
L N
1{8S| 15 on completion: '
B T none
) brown damp
Gravelly Sand FILL - g
4 2|ss| 8 asph:;l::-oated . 242+ A l
; }_ 1
12 77
- -
vé; L J
11 3/ss| 14 é stiff - 4
. // .
% 2611
2/
g, . CLAYEY SILT TILL ~ 2]
4% trace gravel L 4
12 d[ss| 2 ¥ L
7 .
A/ o -
iz
% L
5% damp 240
12 S|SS | 26 [ v.sife - 37
2 ]
. ‘/
7z ]
2 :
% ) R _ 9 4 <-- Proposed
:Z; invert
11 ’ 6SS 24 Eé; 2391 i
% L 4
29
Z -
Wi
Eg/ brown . 5 N
1ol 7(ss| 19 Eé; grey , F
%% 238+ -
% 5
End of Borehole .
Vertical Scale: 1:40 Checked: AD
| AMEC ,
siEET 1 oF 1 BH No. 9




LOG OF BOREHOLE 10

ENCL. No.:
REF. No.: TT20845 DRILLING DATA
CLIENT: KMK Consultants Limited .
PROJECT NAME: Proposed Watermain Method:  SolSt Augering
LOCATION Region of Peel, Ontario Diameter: 150 mm
DATUM: Geodetic Date: July 31st, 2000
LABORATORY DATA | SAMPLES y
UNIT |UNDR_STRNG| o |o o
PLw[LL| W Fietd Lab | g 2|8 MATERIAL DESCRIPTION | ¢, lyery EE B_EMB!
3 t .
%1% | % {kN/m3 [Vane [Comprf Z | +~ z3 |o - m m_{I0
kPa kPa SURFACE EL. 231.5m :
1{SS| 16 GROUNDWATE
3 - E IN OPEN BORE
brown on completion:
Sand FILL - h none
with gravel 2314 ]
21 21SS 10 E i l
g trace topsoil - 17
E brown L i
23 I(ss| 4 B “arey 2301
Silty Clay FILL
some sand, trace gravel i )
- “damp — 2~
229 |
: - 34
22 4|55 14 X <~‘Pror;:osed
% - “ mve
: 228"
20 51SS| 8 3 .
End of Borehole
Vertical Scale: 1:40 Checked: AD
AMEC

sheeT 1 of 1 s no. 10




LOGOF B_OREHOLE 11 et wos 12
REF. No.: TT20845 DRILLING DATA
CLIENT: KMK Consultants Limited .
PROJECT NAME: Proposed Watermain Method:  SolSt Augering
LOCATION Region of Peel, Ontario Diameter: 150 mm
DATUM: Geodetic Date:  July 31st, 2000
LABORATORY DATA SAMPLES l
wiTERSRE T T 18l MATERIAL DESCRIPTION %<| REMARKS
PL|{w[LL| W [Field tab| <j o | =IF . ELEV.|DEPTH -+
% | %! % |kN/m3|VaneiCompriZ |+ | 25 |» : m m |30
kPa kPa ' SURFACE EL. 231.7 m
1{ss| 13 ' GROUNDWATER
3 brown - IN OPEN BORE
Sand FILL . on completion:
with gravel damp i b ‘none
231
|25 21ss| 6 ey ' '
Silty Clay FILL = =
trace sand, gravel, rootets damp |
777 B » 1
22 3(ss | 13 WA L .
WA stiff 230
WA R i
rg; .
N - | a i
4 . 5%; brown L
1 (] H A —
23 [aissT 18 % arey L]
: I 7 L
i A v.stift damp | 229
h u// ! L g
I A
' : -
17 5 55| 20 % SILTY CLAY TILL — 3 < Froposed
| HE % trace gravel ]
v ' 5 J
MR
I O N A TR 7/ e R S N
in ;E occasional sand seams 228 | :
" 61ssT 23 %
% -4
. %: - .
//
172 L
n%’
14| 7(ss| 16 WM L.
7 2274
ee ‘ .
End of Borehole
Vertical Scale: 1:40 Checked: AD
AMEC
i sHeEeT 1 oF 1 BH No. 11
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LOG OF BOREHOLE 11A

ENCL. No.
REF. No.: TT20845 DRILLING DATA
CLIENT: KMK Consultants Limited .
PROJECT NAME: Proposed Watermain Method:  SolSt'Augering
LOCATION Region of Peel, Ontario Diameter: 100 mm
DATUM: Geodetic Date: October 23rd, 2000
LABORATORY DATA SAMPLES ; , :
UNIT |UNDR STRNG| - o lo , 4
PLIw | T Fietd] Lab | g 'E g MATERIAL DESCRIPTION eev.joerril 2| REMAR
% | %] %X 1kN/m3 {VanelComprl 2 | - | 2> [0 m m §Z§
kPa kPa SURFACE EL. 230.5 m . :
7|- - PP| 1|SS| 50 grey-brown damp GROUND
Gravelly Sand FILL - g WATER IN OP
| BORE on
230 - completion: 3m
L -4 6hrs later: 1.8m
17 2[ss| 18 . grey F ]
Silty Clay FILL - .
damp :
3[ss| 9 - 2291 |
23 trace gravel
trace rootlets L 4 Z
- 2-—.
4[ss| 1s tracevrootl'es | | .
21 2284 SS4:sampler wet
13 5[ss| 16 —— ™ 37
trace gravel | J
trace sand lense
B 227] -
20 6|ss| 17 C ]
— [._
21 >au8 7550 || sbrowngrey damp | 264
- 5
L R
23 140] 8 1SS | 32 3 .
225+
- -
S — - 6— <--Proposed
9 72[9[ss | 14 A invert
stiff moist
2244
2/ S
24 grey
>21510]ss [ 48 {4 CLAYEY SILT TILL -
%; hard trace gravel damp
13 ﬁ’ trace sand . -
Vertical Scale: 1:40 3 AMEC Checked: AD

sieer 1 oF 2 sHNo. TTA




LOG OF BOREHOLE 11A

ENCL. No.: 1
REF. No.: TT20845 DRILLING DATA
CLIENT: KMK Consultants Limited '
PROJECT NAME: Proposed Watermain Method:  SolSt Augering
LOCATION Region of Peel, Ontario Diameter: 100 mm
DATUM: Geodetic ' Date: October 23rd, 2000 B
LABORATORY DATA SAMPLES
T e SEE T T 518 MATERIAL DESCRIPTION %<| REMARK
PL|wLL| WT Field lab| -1 a | = |E ELEV.|DEPTH| - -
% | %] % {kN/m3|VanelCompri Z | + | 22> {» ’ m m |Zo
kPa  kPa SURFACE EL. 230.5 m )
2 ]
2 223
1 74 i
" 1] ss {sons 22 i
7
% - 8-
7 I ] i
] grey L ’
121 ss 170410 F= weathered SHALE 222+
- — with clay layem{seams L 4
= - o
BTSS0S | End of Borehole [ ]
Vertical Scale: 1:40 V Checked: AD
AMEC

sueer 2 of 2 sino. 1TA
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APPENDIX B

GEOTECHNICAL LABORATORY TEST RESULTS



THURBGSD 3821.GPJ 13/01/03

. Mayfield Road Widening FIGURE B1
GRAIN SIZE DISTRIBUTION
Size of openings, inches U.S.S. Sieve size, meshesinch
& Al‘a- 3 1:;2- 1"31 3 4 810 18 30 40 5060 100 200
100
| \*NNJN
80 NGB
N
T TRy
R \
\
"l N
N
Z . N
o N
2 \\ \ I
: A
S 4 \
G h\\ \
o
30
20 \
\N
10
V]
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm )
cosBLE| COARSE FINE coarse |mepwm|  Fine SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
() 02-1 0.91
x 02-13 0.53
A 02-18 0.46
* 02-23 0.46
®© 02-5 0.46
Date .January 2003 ... D D Prepd ... WM. .
Project ..17-308-321. Chkd. ...... PKC.....

THURBER




Mayﬂ_eld Road Widening

THURBGSD 3821.GPJ) 14/01/03

FIGURE B2
GRAIN SIZE DISTRIBUTION
Size of openings, inches U.S.S. Sieve size, meshesAnch
o0 & 4:(,- 3 1:;2- r Fy %:E 4 810 16 30 4:? 50-3:- 100 200
h % Ry \ *\
90 = \%
;\ 1 x %
80 S \
N g \
w (R
70 No \
z N ~
I y K
= 60
x S LTI \
. \GL \\
T
= \G\ )
w
g 40 N
g_.: ?SN
<
30 S
| s
20 5
10
° 100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
coBBLE| COARSE |  FinE COARSE | MEDIUM | FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
[ 02-11 1.07
b ¢ 02-15 1.07
A 02-17 3.35
* 02-20 1.22
®© 02-8 1.07
Date .January 2003 ... D D Prepd ... WM .
Project - .17-308-321 Chkd. ...... PKC.....

THURBER




APPENDIX C

ENVIRONMENTAL LABORATORY TEST RESULTS



ANALYTICAL SERVICES

16-Jan-2003

THURBER ENGINEERING LTD.
2010 Winston Park Drive, Suite 103 Page: 2
Oakville, ON Copy: 1 of 2
L6H 5R7
Attn: Mark Farrant Received: 7-Jan-2003 17:26
Project: 17-308-321 PO #: ‘ :
Jdob: 2350105 Status: Final

Meee  02-3 SS#2 02-16 Ss#2 Blank Standard Standard Repeat

Table A Uoy T clay Ty (found) (expected) 02-3 SS#2

Parameter Crierla 5541 soil

)
Antimony SW 6020 mod. ug/g I3 <0.2 <0.2 <0.2 0.5 0.7 <0.2
Arsenic SW 6020 mod. ug/g 20 3.5 3.3 <0.2 22.8 23.0 3.5
Barium SW 6020 mod. ug/g 750 52 92 <5 167 171 56
Beryllium SW 6020 mod. ug/g Iz 0.5 0.5 <0.2 0.5 0.7 0.5
Cadmium SW 6020 mod. ug/g 3. <0.5 <0.5 <0.5 0.6 0.5 <0.5
Chromium SW 6020 mod. ug/g 750 16 20 <1 45 51 17
Chromium (6+) SW 7196 ug/g %0 <1 <1 <1 3 3 <1
Cobalt SW 6020 mod. ug/g 4o 9 12 <2 27 28 9
Copper _SW 6020 mod. ug/g 150 25 25 <1 32 33 26
Free Cyanide SM 45001 ug/g o009 <0.02 <0.02 <0.02 0.05 0.05 <0.02
Lead SW 6020 mod. ug/g 200 12 10 <5 24 25 13
Mercury SW 7470 ug/g 1o 0.03 0.02 <0.01 0.28 0.29 0.03
Molybdenum SW 6020 mod. ug/g 5.0 <3 <3 <3 <3 <3 <3
Nickel SW 6020 mod. ug/g !5o 17 25 <2 45 46 17
Selenium SW 7741 ug/g 2.0 0.2 <0.2 <0.2 0.6 0.5 0.2
Silver SW 6020 mod. ug/g 20 <1l <1l <1 2 1 <1
Vanadium SW 6020 mod. ug/g 1200 22 22 <1 43 50 22
Zinc SW 6020 mod. ug/g 600 50 64 <5 128 133 51
pPH SM 4500B pH Units 5-9 8.28 7.70 + 1.00 7.48 7.73 8.29
EC SM 2510B mS/cm o.70 L§;2§Q+ 12.900‘ 0.001 1.000 1.027 5.700
S.A.R. Calculation None 5.0 |58.0(* 19.67]%Y 0.24 0.80 0.78 57.0
Thallium SW 6020 mod. ug/g 4.1 0.11 0.16 <0.05 0.28 0.28 0.12
Boron (HWS) SW 6010 mod. ug/g !\s 0.2 <0.2 <0.2 5.0 5.0 <0.2

+ Exce€evAricE

5735 McADAM ROAD, MISSISSAUGA, ONTARIO, CANADA L4Z 1N9 T 905 890 8566 F 905 8908575 w www.pscanalytical.com



THURBER ENGINEERING LTD.

ANALYTICAL SERVICES

16-Jan-2003

2010 Winston Park Drive, Suite 103 Page: 3
Oakville, ON Copy: 1 of 2
L6H 5R7

Attn: Mark Farrant Received: 7-Jan-2003 17:26

Project: 17-308-321 PO #:

Job: 2350105 ' Status: Final

All work recorded herein has been done in accordance with normal
professional standards using accepted%testing methodologies and QA/QC
procedures. Philip Analytical is limited in liability to the actual
cost of the pertinent analyses done unless otherwise agreed upon by
contractual arrangement. Your samples will be retained by PASC for a
period of 30 days following reporting or as per specific contractual
arrangements. '

Job appréved b

Section Supervisor, Metals

5735 McADAM ROAD, MISSISSAUGA, ONTARIO, CANADA L4Z 1N9 T 905 890 8566 F 905 830 8575 w www.pscanalytical.com



THURBER ENGINEERING LTD.

ANALYTICAL SERVICES

13-Jan-2003

2010 Winston Park Drive, Suite 103 Page: 1
Oakville, - ON Copy: 1 of 2
L6H 5R7
Attn: Mark Farrant Received: 7-Jan-2003 17:26
Project: 17-308-321 PO #:
Job: 2350105 Status: Final
Soil Samples
TPH-Heavy Oils TPH-Gas+Diesel TPH-Gas TPH-Diesel Benzene Toluene
SM 5520F Calc. HS-GC/FID GC/FID HS-GC/PID HS-GC/PID
Sample Id ug/g ug/g ug/g ug/gq ug/gq ug/g
eYceedance
02-25 Ss#2 520 FET <10 110 <0.02 <0.02
02-25 SS#1 <100 <10 <10 <10 <0.02 <0.02
Spiked 02-25 SS#2 91% --- 79% --- 73.0% 77.0%
Blank <100 <10 <10 <10 <0.02 <0.02
QC Standard (found) 90% -—-- 104% 100% 99.0% 105. %
QC Standard (expected) 100% --- 100% 100% 100. % 100. %
Repeat 02-25 SS#2 470 120 <10 120 <0.02 <0.02
MOEE Table A Criteria (Aur) looo | 1,00 N~ 0.24 2,1
Table B (Res/Park ) Ethylbenzene m-&p-Xylenes-‘o-Xylene 100
' HS-GC/PID  HS-GC/PID HS-GC/PID
Sample Id ug/g . ug/g ug/g
02-25 Ss#2 <0.02 <0.04 <0.02
02-25 sSsS#1 <0.02 <0.04 <0.02
Spiked 02-25 SS#2 78.0% 76.0% 73.0%
Blank <0.02 <0.04 <0.02
QC Standard (found) 102. % 102. % 101. %
QC Standard (expected) 100. % 100. % 100. %
Repeat 02-25 SS#2 <0.02 <0.04 <0.02
MOEE Toble A Crileriq 0.2%

L5

5735 McADAM ROAD, MISSISSAUGA, ONTARIO, CANADA L4Z 1N9 T 905 890 8566 F 905 890 8575 w www.pscanalytical.com .




ANALYTICAL SERVICES

13-Jan-2003
THURBER ENGINEERING LTD.
2010 Winston Park Drive, Suite 103 Page: 2
Oakville, ON Copy: 1 of 2
L6H 5R7
Attn: Mark Farrant Received: 7-Jan-2003 17:26
Project: 17-308-321 PO #:
Job: 2350105 Status: Final
- TPH-Gas represents total purgeable hYdrocarboné (less than C10) based
- on gasoline calibration, using Headspace/GC/FID.
- TPH-Diesel represents total extractable hydrocarbons (C10-C24) based
on diesel calibration, using GC/FID.i
- TPH-Gas+Diesel is the summation of TPH-Gas and TPH-Diesel.
- The TPH-Diesel detected in sample 02+25 SS#2 is mainly due to an oil
contamination ranging from C16 to C50 rather than a true diesel.
All work recorded herein has been done;in accordance with normal
professional standards using accepted testing methodologies and QA/QC
procedures. Philip Analytical is limited in liability to the actual
cost of the pertinent analyses done unless otherwise agreed upon by
contractual arrangement. Your samplesiwill be retained by PASC for a
period of 30 days following reporting ér as per specific contractual
arrangements. :
Job approved by: :
Signed: M . }{/\APW/ f
Medhat Riskallah, Ph.D., C.Chem!
Manager, Gas Chromatography Section
5735 McADAM BOAD, MISSISSAUGA, ONTARIO, CANADA L4Z 1INQ T 905 890 8566 F 905 89 5 W www.pscanalytical.com .
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THURBER ENGINEERING LTD.

ANALYTICAL SERVICES

16-Jan-2003

Q. Re‘l 559 Cr‘*@ﬁq- (MS/L)

2010 winston Park Drive, Suite 103 . Page: 1
Oakville, ON Copy: 1 of 2
L6H 5R7
Attn: Mark Farrant Received: 7-Jan-2003 17:26
Project: 17-308-321 PO #:
Job: 2350105 Status: Final
TCLP Leach
F- NO2+NO3-N Free CN- Hg As Se B Ba
SM 4500F COBAS SM 4500I ICP/MS ICP/MS ICP/MS ICP/MS ICP/MS
Sample Id mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
02-25 SS#2 - 0.2 <0.2 <0.01 <0.01 <0.2 <0.1 0.2 1.2
~Blank <0.1 <0.2 <0.01 <0.01 <0.2 <0.1 <0.1 <0.2
QC Standard (found) 5.0 1.3 0.06 0.17 1.0 1.0 0.5 1.0
QC Standard (expected) 5.0 1.4 0.06 0.20 1.0 1.0 0.5 1.0
Repeat 02-25 SS#2 0.2 <0.2 - <0.01 <0.01 <0.2 <0.1 0.2 1.4
0. Rey 558 Critecta (mgst) 1S0.0 10g0.0 20.0 0.1 2.5 l.o 500.0 100.0
cd Cr Pb Ag U
ICP/MS ICP/MS ICP/MS ICP/MS ICP/MS
Sample Id mg/L mg/L mg/L mg/L mg/L
02-25 ss#2 <0.05 <0.1 0.6 <0.01 <0.01
Blank <0.05 <0.1 <0.1 <0.01 <0.01
QC standard (found) 0.50 a.5 0.5 0.03 0.04
QC Standard (expected) 0.50 g.5 0.5 0.03 0.04
Repeat 02-25 SS#2 <0.05 <0.1 0.7 <0.01 <0.01
0.5 5.0 5.0 5.0 10.0

5735 McADAM ROAD, MISSISSAUGA, ONTARIO, CANADA L4Z 1N9 T 905 8390 8566 F 905 890 8575 w www.pscanalytical.com





