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PREFACE

Group Work Project No. 330-85-00 encompasses the replacement of the Pickerel River
Bridge on Highway 69. As a result of this replacement. an approximately 1.2 km section
of new horizontal alignment with improvements to the vertical alignment will be
constructed. This new alignment will involve the construction of new approaches to the
structure, the construction of a northbound left turn lane and a southbound right turn taper
to the Pickerel and Lower French River Road, and the reconstruction of all side roads and
existing entrances to fit the new alignment. Upon construction completion of the new
structure and alignment, the existing structure and highway infrastructure will be removed
and rehabilitated.

This project commences approximately 470 m south of the Pickerel River and extends
northerly to approximately 700 m north of the river, for a length of about 1.2 km
(including the new structure over the Pickerel River). The project is located within the
Geographic Township of Mowat, approximately 14.7 km south of Highway 64, in the
District of Parry Sound, in the MTO Northern Region. District 54, Sudbury.

The following report addresses the foundation investigation and design implications of a
proposed two span bridge at the Pickerel River crossing. A separate report prepared by
Trow Consulting Engineers Ltd. addresses the pavement and geotechnical concerns of the
assignment.



W.P. 330-85-00 - Foundation Investigation and Design Report
Highway 69, Pickerel River Bridge Replacement S08322G/G8

TABLE OF CONTENTS

PART 1: FOUNDATION INVESTIGATION

1.0 INTRODUCTION Page 1
1.1  SITE DESCRIPTION AND GEOLOGICAL SETTING Page 1
1.1.1 Site Description Page 1

1.1.2 Geological Setting Page 1

1.2 INVESTIGATIVE PROCEDURES Page 1
1.2.1 General Page 1

1.2.2 Field Investigation Page 2

1.2.3 Laboratory Testing Page 3

1.2.4 Subsurface Conditions Page 3

1.2.4.1 Topsoil/Surficial Boulders and Cobbles Page 3

1.2.4.2 Silty Sand/Sandy Silt Page 3

1.2.4.3 Alluvial Sand Page 3

1.2.4.4 Bedrock/Boulders Page 4

1.2.4.5 Groundwater Conditions Page 6

PART 2: ENGINEERING DISCUSSION AND RECOMMENDATIONS

20 FOUNDATIONS Page 7
2.1 Spread Footings Page 7

2.2 Frost Protection Page 10

2.3 Lateral Resistance.. Page 10

2.4 Backfill Page 11

2.5 Excavation Page 12

2.5.1 Overburden Page 12

2.5.2 Bedrock Page 12

2.5.3 Approach Embankments Page 12

3.0 CONCLUSION Page 14

APPENDICES

Site Plan, Sections and Site Photographs Appendix A
Borehole Logs and Rock Core Tables Appendix B




W.P. 330-85-00 - Foundation Investigation and Design Report
Hwy. 69, Pickerel River Bridge Replacement, S08322G/G$8

PART 1 - FOUNDATION INVESTIGATION

1.0 INTRODUCTION

This submission presents the results of a foundation investigation completed by Trow Consulting
Engineers Ltd. (“Trow”) for the proposed two span replacement bridge at the Pickerel River and
Highway 69 crossing. It is Trow’s understanding that a two span replacement structure consisting
of a 39.0 m south span and a 77.5 m north span is proposed at this site. This proposed layout will
require a pier to be constructed within the river channel, approximately 10 m north of the south
shore. This portion of the report contains factual information (obtained from the field
investigation) pertaining to the design parameters required for the bridge foundations.

1.1 SITE DESCRIPTION AND GEOLOGICAL SETTING

1.1.1  Site Description

The proposed bridge site is located along Highway 69, approximately 25 m to the west of the
existing bridge at the Pickerel River. The approximate stationing of the proposed bridge site is
from Station 19+825 to Station 19+975, Mowat Township, District of Parry Sound. Appendix A
contains a site plan, sections and four (4) photographs of the site.

Numerous bedrock outcrops are exposed within the vicinity of the proposed replacement
structure location and large, surficial cobbles and boulders are visible along the northern shoreline
At the crossing, the terrain on the south side of the river is undulating'corresponding with the
bedrock ridges and valleys, while a rise in elevation on the north side of the river is noted. The
surrounding area to the south of the river has occasional small coniferous trees and shrubs, with
marshy areas located within the bedrock valleys. The northern shoreline of the river contains
mature coniferous and deciduous trees.

1.1.2 Geological Setting

Published geological information confirms that the site, located within the Central Gneiss Belt,
comprises of bedrock consisting of Mesoproterozoic Gneisses of metasedimentary origin. As
previously noted, the topography in the area is undulating, and appears to consist primarily of
exposed bedrock.

1.2 Investigative Procedures

1.21 General

Part 1 of this report describes the investigative procedures adopted for the geotechnical
assessment of the proposed replacement bridge for the Pickerel River crossing. Properties of the
overburden soils and recovered bedrock samples were obtained by in-situ and laboratory testing.
The procedures, used during the investigation, are described below.

-
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1.2.2 Field Investigation

The field work for the investigation was carried out between October 24, 2000 and October 27,
2000, and consisted of twenty three (23) boreholes.

Six (6) boreholes were completed at the south abutment area (BH-1 to BH-6, inclusive), to
depths varying from 400 mm to 3.2 m. Ten (10) boreholes were completed at the north abutment
location (BH-20 to BH-29, inclusive), to depths varying from 200 mm to 3.2 m. All boreholes at
both the south and north abutment locations were advanced by hand powered soils augering
equipment until auger refusal was met. As a result of access limitations, it was not feasible to
mobilize track mounted equipment (bulldozer, excavator or drill rig) to the abutment locations.
Upon meeting auger refusal, two boreholes at each abutment location (BH-1 and BH- 5 at the
southern location and BH-20 and BH-24 at the northern location) were cored (“NQ” size) a
minimum of 3.2 m into the encountered bedrock. A senior Trow geotechnical drill rig technician
supervised and logged the soil drilling and rock coring, which was performed by an approved soils
drilling contractor, Colbar Resources.

Seven (7) boreholes (BH-10 through BH-15, inclusive and BH-11B) located near the pier
location of the proposed structure were advanced through the overburden soils using a skid-
mounted BBS1 drill, positioned into place through the use of a barge, and equipped with solid
and hollow stem augers. The drill was operated by an approved soils drilling contractor, Marathon
Drilling Co. Ltd. Soil samples were obtained by using a 51 mm O.D. split-spoon sampler in
conjunction with standard penetration tests (ASTM D1586). The standard penetration (N) values
were recorded and used to provide an assessment of the relative density of the overburden soils
encountered within the river channel. Upon meeting auger refusal at the pier location, three (3) of
the seven boreholes (BH-11, BH-11B and BH-14) were cored between 1.6 m to 3.1 m into the
encountered bedrock. A “BQ” size core barrel and casing were used, and core samples of the
bedrock were retrieved for rock quality determination and classification. The recovered soil
samples and rock cores were used for identification and laboratory testing.

The borehole locations are shown on the attached site plan, Drawing 1, in Appendix A. These
locations in the field were established by chaining off WP markers provided by DS-Lea Associates
Ltd.’s (“LEA”) survey crew. The surface elevations were established by interpolating the ground
surface spot elevations and contours from a plan provided by LEA and are referenced to geodetic
datum. As it was not possible to place stakes within the river channel at the location of the pier,
LEA provided the station for WP2 as an offset on the existing bridge. In an attempt to place the
boreholes within the pier location, our field staff lined the barge into position with the provided
offset on the existing bridge and the staked out centreline of the proposed alignment on the
slopes. Once the barge was positioned, it was both anchored to the river bottom and tied to three
points along the southern shore. Upon review of the field sounding depths obtained during the
drilling process, and the river bathymetry data provided by LEA, we now suspect that the actual
locations of the boreholes advanced within the river channel vary between 1 to 7 m north of the
proposed pier location.

v/
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Details of the soil and bedrock conditions encountered in the boreholes are included on the logs
and the Rock Core Description Table in Appendix B. Further details on soil descriptions for
classification purposes may be found on Figure 2, also included in Appendix B.

1.2.3 Laboratory Testing

The laboratory testing program for this assignment was limited to a detailed visual assessment of
the recovered soil samples and rock cores.

The results of the visual assessment are summarized on the attached borehole logs and Rock Core
Description Table in Appendix B.

1.2.4 Subsurface Conditions

The borehole locations are shown on the site plan and soil sections along the proposed centreline
of the three foundation elements, and are plotted on Drawing 1, located in Appendix A. Soil
sections at each of the three foundation elements are plotted on Drawing 2, also located in
Appendix A. Based on this information, the following different soil layers were encountered:

Topsoil/Surficial Boulders and Cobbles
Silty Sand/Sandy Silt

Alluvial Sand

Bedrock/Boulders

A summary of the above soil strata encountered in the boreholes, and inferred from the boreholes
is presented below.

1.2.4.1 Topsoil/Surficial Boulders and Cobbles

A surficial layer of topsoil, 80 mm to 150 mm thick, was encountered in boreholes BH-2, BH-3,
BH-4 and BH-6 and a layer of surficial boulders and cobbles contained within an organic matrix,
varying in thickness from 200 mm to 660 mm, was observed in boreholes BH-21, BH-22, BH-23,
BH-25, BH-26, BH-27, BH-28 and BH-29.

1.2.4.2 Silty Sand/Sandy Silt

A thin deposit (i.e. less than 500 mm thick) of wet, brown silty sand/sandy silt was encountered
beneath the topsoil layer in boreholes BH-2, BH-3, BH-4 and BH-6. This layer was described as
loose to compact.

1.2.4.3 Alluvial Sand

A thin veneer (i.e. less than 130 mm thick) of overburden comprised of coarse, brown, alluvial
sand was encountered surficially at the locations of boreholes BH-12, BH-13 and BH-14, within
the river channel.
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1.2.4.4 Bedrock/Boulders

Surficial bedrock was noted at the locations of boreholes BH-1, BH-5, BH-10, BH-11, BH-11B,
BH-15, BH-20 and BH-24. The auger refusal was met on probable bedrock (possible boulders)
beneath the silty sand/sandy silt layer in boreholes BH-2, BH-3, BH-4, BH-6, BH-26 and BH-27
and below the alluvial sand deposit in BH-12, BH-13 and BH-14. Auger refusal was met on
probable boulders (possible bedrock) in boreholes BH-21. BH-22, BH-23, BH-25, BH-28 and
BH-29 beneath the surficial boulder and cobble layer.

Bedrock was confirmed by retrieving “NQ” size cores in boreholes BH-1, BH-5, BH-20 and BH-
24, i.e. at two locations beneath each of the two abutments and by retrieving “BQ” size cores in
boreholes BH-11, BH-11B and BH-14, i.e. at three locations beneath the proposed pier.

The following table summarizes the location, depth to refusal, type of refusal, etc. of each
borehole.

Vv
~—

Trow

Borehole Depth to Refusal Elevation of Type of
(m) Refusal Refusal

South Abutment
BH-1 0.00 (Bedrock outcropping) 179.9 Bedrock proven by coring
BH-2 0.51 179.3 Probable bedrock *
BH-3 0.41 179.6 Probable bedrock *
BH-4 0.36 , 180.7 Probable bedrock *
BH-5 0.00 (Bedrock outcropping) 180.6 Bedrock proven by coring
BH-6 0.61 179.2 Probable bedrock *
Pier
BH-10 4.57 (water depth) 172.8 Probable bedrock *
BH-11 5.79 (water depth) 171.6 Bedrock proven by coring
BH-11B 5.79 (water depth) 171.6 Bedrock proven by coring
BH-12 5.61 (water depth plus 171.8 Probable bedrock *

50 mm overburden)
BH-13 5.79 (water depth plus 171.6 Probable bedrock *

130 mm overburden)
BH-14 3.05 (water depth plus 174.3 Bedrock proven by coring

100 mm overburden)
BH-15 5.84 (water depth) 171.6 Probable bedrock *
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Borehole Depth to Refusal Elevation of Type of
(m) Refusal Refusal
North Abutment
BH-20 0.00 (Bedrock outcropping) 178.5 Bedrock proven by coring
BH-21 036 179.3 Probable boulder
BH-22 0.23 179.0 Probable boulder
BH-23 0.41 179.3 Probable boulder
BH-24 0.00 (Bedrock outcropping) 179.5 Bedrock proven by coring
BH-25 0.66 179.6 Probable boulder
BH-26 0.30 180.2 Probable bedrock *
BH-27 0.18 180.5 Probable bedrock *
BH-28 0.48 180.9 Probable boulder
BH-29 0.28 180.9 Probable boulder

*Bedrock leveis were inferred from ‘grinding’ refusal to the machine augers. This refusal could, however, also
represent a boulder obstruction in some instances.

As noted above, bedrock either outcrops or is relatively shallow beneath the proposed pier and
two abutment locations.

The above elevations were estimated, based on the boreholes drilled at the pier and abutment
locations. Interpolation between boreholes is approximate, and, as such, actual footing elevations
will depend on the conditions encountered at the time of construction. The bedrock surface in
Northern Ontario is known to be erratic and hence may vary between explorations.

The reader is referred to Table 1 in Appendix B for detailed descriptions (i.e. RQD,
discontinuities, etc.) of the recovered bedrock cores. Descriptions of the recovered bedrock cores
are summarized within the following paragraphs.

The bedrock at the Highway 69 Pickerel River crossing belongs to the Rutter pluton, an igneous
rock of syenitic to monzonitic composition. It is one of many granitic and anorthositic intrusions
in the Central Gneiss Belt of the Grenville Province. The pluton is elongated and can be traced
from west of Alban, parallel to Highway 69, and southeast to several kilometres south of Pickerel
River.

At Pickerel River, the syenite / monzonite consists of about 60% reddish brown alkali and grey
plagioclase feldspar. Mafic minerals constitute about 35% to 40%. The mafic minerals are soft
and are most probably chloritized amphiboles. Biotite was not megascopically identified. Other
minerals present in the low percent range are glassy quartz, disseminated grains and small
aggregations of ruby red garnets, calcite as interstitial grains or on fracture planes, hematite, and
specks of sulphides. There are no clay minerals present to cause rock swelling, and the widely
disseminated specks of sulphides are not enough to cause concerns of acid rock drainage. The
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rock is non-magnetic. Visually, the rock has a coarse grained appearance, but microscopically is
seen to be fine to medium grained.

The pluton is deformed and was subjected to deep burial metamorphism. However, metamorphic
reconstitution and segregation of minerals has been minimal. Gneissosity is weakly to moderately
well developed. Mafic minerals cluster in disconnected aggregates which are mostly near planar,
but may also be irregularly shaped. The mafic aggregates are aligned on planes inclined at a
modest 10 to 15 degrees from the horizontal, rarely steeper. Individual mafic minerals mostly lie
in the planes of these aggregates, but many grains deviate from this general alignment. The result
is that the rock has maintained much of its original igneous texture, and with that good grain
interlocking. Such an interlocking mineral fabric gives the rock structural integrity and strength.
The drill cores do not preferentially break on compositional foliation. There is thus no inherent
weakness in the rock mass due to the gneissic fabric.

The drill cores from the south abutment foundation (boreholes BH-1 and BH-5), and north
abutment foundation (boreholes BH-20 and BH-24) are solid with little tectonic disturbance.
Hairline cracks and narrow, well sealed, fractures are widely spaced. They are planar to irregular
shaped, with rough surfaces, and with no signs of slippage or fault movement. Most core breaks
have occurred on these fractures. However, they are not unidirectionally orientated, and in total
do not impart a directional weakness on the rock mass. Except for minor and not significant
differences, the four cores are much the same.

The drill cores from the mid-river pier site, boreholes BH-11, BH-11B and BH-14, are more
highly fractured and mineralogically altered than those from the north and south abutment sites.
Even the cores of boreholes BH-11 and BH-11B, which were drilled within 700 mm of each
other, differ from one another in their intensity of rock fracturing and mineral alteration. This
higher intensity of fracturing and alteration lends support to the idea that a now inactive east-west
fault zone, parallel to the French River fault, may also lie along the water course of the Pickerel
River.

1.2.4.5 Groundwater Conditions

Groundwater, perched on the bedrock surface, was encountered during the field work at a depth
of 300 mm below the existing grade at borehole BH-3. Otherwise, groundwater was not
encountered within the boreholes advanced for the abutments.

The river water elevation, based on survey data provided by LEA, was at El. 177.40 m, at the
time of the field investigation.

T
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PART 2 - ENGINEERING DISCUSSION AND RECOMMENDATIONS

The following sections address geotechnical considerations pertaining to the proposed two span
replacement bridge at the Highway 69 and Pickerel River crossing. The discussions and
recommendations are based upon our present understanding of the proposed design, as indicated
below.

Trow understands that the proposed new bridge will be a two span structure consisting of a
39.0 m south span, and a 77.5 m north span. The proposed structure will require a pier to be
constructed within the river channel, approximately 10 m north of the south shore. The proposed
alignment grade at the site will be raised approximately 2 m from the present grade to
accommodate a design speed of 110 km/hr. The new alignment will also contain a new
northbound left turn lane and southbound right turn taper at the Pickerel and Lower French River
Road. Upon completion of the new structure, the existing structure and highway infrastructure
will be removed and rehabilitated.

2.0 Foundations

21 Spread Footings

At both the north and south abutments and at the proposed pier location, bedrock is shallow as
evidenced by the numerous bedrock outcroppings. As such, it should be feasible to excavate
down to the rock, remove any surficial loose material and place the foundations directly on the
bedrock surfaces. For the purpose of design, in accordance with the Ontario Highway Bridge
Design Code, the following geotechnical resistance can be used for spread footings placed
directly on the gneissic syenite/monzonite bedrock, subject to inspection by a qualified
geotechnical engineer:

Table 2-1
Geotechnical Resistance for Spread Footings on Bedrock
Location Spread Footing
Abutments: _ 5,000 kPa
Factored Geotechnical Resistance at ULS
Pier: 4,000 kPa
Factored Geotechnical Resistance at ULS

The above Factored Geotechnical Resistance at ULS for the abutments applies to spread footings
placed directly on bedrock with a reasonably good Rock Mass Quality (RQD>80%). Although
some of the RQD values obtained from the upper portion of the rock cores at the abutment
locations have a lower RQD value, we believe this results from weathering. The lower portion of
the rock cores exhibit higher RQD values, which is in our opinion, more representative of the

7
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overall RQD value at the abutments. Since the rock cores obtained from the pier locations have
lower RQD values as a result of the high density of fracturing, we have lowered the ULS
factored geotechnical resistance available at the pier. The geotechnical resistance at SLS will not
govern for a spread footing founded on bedrock, since the loads required to produce unacceptable
settlements of the structure will be much larger than the recommended values for the factored
capacity at ULS.

Based upon the examination of the bedrock cores, as described in Section 1.2.4.4 of this report,
by integrating the observations on mineralogy and structural overprinting, the rock masses at the
sites of the north and south abutments can be expected to behave isotropically and to form stable
foundations for the two abutments. As indicated within the rock core tables, the bedrock is
comprised of a gneissic syenite and monozonite plus deposited minerals such as hematite and
calcite, and the behaviour of the bedrock is expected to be isotropic and thus, the specific
bedrock composition at each foundation location should not have an impact on the foundation
design. In addition, despite the more intense fracturing and alteration of the rocks at the pier
foundation, the rocks, as seen in the cores, can be expected to behave similarly to those at the
abutment sites. However the presence of an east-west, vertical or near vertical inactive fault, on
or close to the site of the pier, can not be discounted.

Since the fault has not been active within recorded seismic history (i.e. the Ontario Geological

Survey has indicated that the fault was active ~ 500 million years ago), it is improbable to
assume reactivation of this fault during the service life of this bridge. The past movements of
this fault, however, have created a zone where increased loose particles, fractures and
discontinuities are found. As such, it is probable that the contractor will require increased efforts
to remove all loose material, ensuring that the pier is founded on solid bedrock. Furthermore, an
allowance should be made within the contract for an increased tremie concrete quantity that may
be required to raise the foundation elevation if significant loose material removal is required.

The increased fractures and discontinuities associated with the past faulting may promote
increased water flow within the bedrock and/or increased quantities of tremie concrete lost into
the fractures.

For the proposed abutments and pier, the borehole data indicate that the construction of spread
footings on bedrock would require excavation and removal of up to approximately 700 mm of
overburden soil in some locations, however, for the majority of the boreholes, there should be
less than 300 mm of overburden. The footing area must be cleared of all loose materials,
exposing sound bedrock, prior to placement of concrete and inspected by a qualified geotechnical
engineer to verify the Rock Mass Quality. Since it will probably be difficult to secure a
geotechnical engineer with appropriate diving certification, it will more than likely be necessary
to verify the rock mass quality of the pier through the use of video technology or on-site
discussions between divers and the geotechnical engineer. The purpose of the inspection by a
geotechnical engineer is to verify that the bedrock surface is sound, all the loose material has
been removed, and that no unanticipated discontinuities exist in the bedrock surface.

NV
—_—
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Based on the borehole data, bedrock is anticipated at the following levels:

. BH-1, outcropping, ~ El. 179.9 m (proved by rock coring)

. BH-2, ~ 0.51 m depth,” ElL. 179.3 m*

. BH-3, ~ 0.41 m depth, "El. 179.6 m*

o BH-4, © 0.36 m depth, “El. 180.7 m*

. BH-5, ~ 0.08 m depth, ~El. 180.6 m (proved by rock coring)

. BH-6, ~ 0.61 m depth, "El. 179.2 m*

o BH-10, within “4.57 m deep water, “El. 172.8 m*

o BH-11, within 5.79 m deep water, “El. 171.6 m (proved by rock coring)

. BH-11B, within “5.79 m deep water, “El. 171.6 m (proved by rock coring)

. BH-12, within “5.56 m deep water, “0.05 m depth, “El. 171.8 m*

J BH-13, within 5.66 m deep water, “0.01 m depth, “El. 171.6 m*

o BH-14, within “3.05 m deep water,”0.01 m depth, “El. 174.3 m (proved by rock
coring)

. BH-15, within “5.83 m deep water, ~ El. 171.6 m*

o BH-20, outcropping, ~ El. 178.5 m (proved by rock coring)

J BH-24, outcropping, ~ El. 179.5 m (proved by rock coring)

. BH-26, “0.30 m depth, ~ El. 180.2 m*

. BH-27, "0.18 m depth, ~ El. 180.5 m*

*Bedrock levels were inferred from ‘grinding’ refusal to the machine augers. This refusal could, however, also
represent a boulder obstruction in some instances.

Since the gneissic bedrock at this site, which forms most of the bedrock encountered in Northern
Ontario, cannot be excavated or removed, except through blasting procedures, which generally
lower the near surface structural integrity of the bedrock and produce a very irregular bedrock
surface, the foundation elevation is conventionally assumed to be the bedrock surface, after ail
loose material has been removed. The thickness of the loose material at this site is variable, but
should be minimal, i.e. less than 500 mm.

Discussions with LEA have indicated that the preferred founding elevations for the abutment
footings are as follows: south abutment El. 181.0 m, north abutment El. 180.0 m, and the north
retaining wall footings, El. 181.0 m. This should be sufficiently high enough such that the blasting
is not required. If during construction, bedrock is encountered above this level, the founding
elevation may need to be raised, such that the bedrock does not interfere. If need be, lean or
tremie concrete may be placed on the cleaned bedrock surface to provide a uniform founding
elevation. The tremie concrete pad should be designed such that the pad is both a minimum of 0.5
m wider in all directions than the footing, and that the bottom outside edge of the pad is no closer
than 2 vertical to 1 horizontal to the bottom outside edge of the footing.

As per Section 6-8.4.2 of the Ontario Highway Bridge design code, a reduction factor would
normally be applied to the Ultimate Bearing Resistance at ULS (5,000 kPa for the abutments and
4,000 kPa for the pier) to account for the effects of inclined loadings. Previous comments,
however, received by Trow on an earlier assignment from the Pavement and Foundation Section
of MTO, indicate that “Although, the OHBDC code talks about bearing resistance reduction due
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such reduction will be required if the footing is constructed on bedrock”. As such, for spread
footings on bedrock, the structural engineer should consult with the Ministry to confirm that a
reduction factor for inclined loadings need not be applied.

Discussions with the prime consultant and MTO indicate that the proposed design for the pier
foundation involves tremie concrete to be placed to the desired founding elevation after the rock
surface has been cleaned and all loose material removed, followed by dowelling into the concrete
and rock, with footing construction in the dry within the confines of a coffer dam. The tremie
concrete pad should be designed such that the pad is both a minimum of 0.5 m wider in all
directions than the footing, and that the bottom outside edge of the pad is no closer than 2

vertical to 1 horizontal to the bottom outside edge of the footing. Since the river bottom contains_

little to no overburden material, it may be difficult to initially s secure the coffer dam As such,
sand bags or other measures may be required. The contractor should | prov1de his proposed coffer
dam for review by the owner at least two weeks prior to implementation.

2.2 Frost Protection

Frost cover is not required for footings placed directly on sound bedrock.

2.3 Lateral Resistance

The computation of the lateral resistance of the spread footings shall be carried out in accordance
with O.H.B.D.C. An unfactored friction angle, @, of 32 degrees can be used for sliding
resistance along the bedrock.

If the factored resistance against sliding failure is inadequate based on friction, then the footings
should be anchored into bedrock by means of keys, dowels or sockets. Given the hardness of the
bedrock, sockets and keys will likely be impractical. Developing adequate resistance against
sliding of spread footings founded on bedrock at the site will likely require dowels. It should be
noted that the bedrock in the area of the proposed pier was noted to slope steeply. As such, the
area may be levelled out through the placement of a tremie concrete mat placed directly on the
exposed sound bedrock. Sound bedrock is generally considered as the surface of the bedrock
once all loose material has been removed. The spread footing at the pier location could then be
doweled through the tremie concrete and into the sound bedrock in an effort to develop adequate
lateral resistance.

The length and diameter of the steel dowels for the footings are normally designed by the
structural engineer. Based on our previous knowledge of the bedrock conditions in the area, we
anticipate sound unweathered bedrock at depth, with an estimated unit weight of approximately
25.1 kN/m’, and an assumed Ultimate Bond Stress (UBS) of 1724 kPa (250 psi). The working
bond stress, At,@ at 40% UBS is 690 kPa. (note: the working bond stress used to determine the
bond length is normally 25% to 50% of the ultimate bond stress). The length required for bond
length (L) for the anchor is a function of the dowel hole diameter (d), and can be calculated as
follows:

10
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L(mm) =P/(nxdx 1)
Where: P = working capacity of anchor (kN)
T, = working bond stress (kPa)
d = dowel hole diameter.

Note: Typically, the bond length required for the anchor should be considered as the length of the
anchor, minus the initial 300 mm, since this area is usually weathered/fractured, and thus does not
have the ultimate bond stress used within the above calculations. However, at this site, for
reasons noted within the report, the bond length of the anchor should be considered as the length
of the anchor, minus the initial 1.0 m at the abutment locations and the initial 1.5 m at the pier
location.

24 Backfill

Backfill to abutments or retaining walls should consist of free-draining granular materials such as
Granular “A” and Granular “B”, or rock fill. Computation of earth pressures shall be in
accordance with Section 6.7.4 of the Ontario Highwayv Bridge Design Code. Unfactored
properties for backfill materials are provided in the following table.

Table 2-6
Material Types and Unfactored Properties
Material Friction Angle, @ y(kN/m’) K, K, K,
Granular A 35 degrees 22.5 0.27 3.7 0.43
Granular B 30 degrees 21.1 0.33 3 0.50
Rock Fill 38 degrees 18 0.27 3.7 0.43

Note: K, is the earth pressure coefficient corresponding o the active state.
K, is the earth pressure coefficient corresponding to the passive state.
K, is the earth pressure coefficient at rest.

If rock fill or Granular “B”, Type II is used as backfill behind abutments, the particle size should
be limited to no greater than 300 mm and the backfill must be placed carefully in a manner that
does not cause damage to the abutments or other structural components of the bridge.

1
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2.5 Excavation

2.5.1 Overburden

Excavations of about 300 mm of overburden soil will be required for the spread foundations on
bedrock at the abutment locations and about 150 mm for the spread foundation on bedrock at the
pier location. However, the contractor should anticipate encountering boulders and cobbles
during the excavation for the north abutment. These minimal overburden soils may be classified
as Type 3 soils. As such, excavations in accordance with the Occupational Health and Safety
Regulations for Construction Projects for Type 3 soils should be adequate. The classification of
the soil type should, however, be verified by the contractor prior to construction.

2.5.2 Bedrock

It is Trow’s understanding that bedrock excavation is not anticipated at this site. However,
any removal of bedrock required for the foundations will require drilling and blasting
procedures. From previous experience, the type of bedrock expected on this site is known to
be brittle and contains fractures and joints. It is difficult to blast and hence excavate to “neat”
lines using conventional drilling and blasting procedures, since problems with “overbreak” are
common. This potential problem may affect quantities claimed by the contractor for rock
excavation, as well as the amount of imported fill required to compensate for “overbreak”.
The contractor should, therefore, make adequate allowances for these conditions. Some
consideration may have to be given to pre-splitting techniques in critical areas in order to
reduce potential problems. Due consideration must also be given to controlling blasting
procedures, in order to prevent potential damage to the adjacent structures. Limiting the depth
of subdrilling to control overbreak beneath the required foundation grade, while still achieving
the desired break, is also an important factor that must be considered by the contractor.
Overbreak conditions, i.e. rock shatter, under footing bases should be assessed by the
geotechnical engineer prior to decisions either to continue over-excavation in the rock, or
alternatively, to prepare footing bases on the specified grade.

A pre-blast survey of all the adjacent buildings (i.e. the nearby marina buildings located to the
west of the proposed structure, etc.) is recommended, prior to blasting, to minimize potential
liabilities.

Construction slopes in intact bedrock should stand at near vertical angles, provided the “loose”
rock is properly scaled off the face. All excavations and blasting operations must be carried
out in accordance with the most recent guidelines of the Occupational Health and Safety Act.

2.5.3 Approach Embankments

No stability or significant settlement problems are anticipated for the approach embankments
established in the immediate vicinity of the proposed structure. Topsoil and compressible
organics (if present) and all existing fills (i.e. within the existing southern approach) must be
removed from the plan limit of the approach embankments. Boreholes were drilled within the
approach embankment areas as part of the geotechnical investigation. Based on these borings, it

12
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is unlikely that the surficial organics will exceed 1.0 m. A copy from the Pavement Design
Report of the page containing the boreholes advanced within the approaches has been included
within Appendix B.

Some form of roadway protection should be considered during construction of the proposed
southern approach embankment, as the western side slope of the existing southern approach
embankment is within/very near the proposed alignment.

If rock fill is used to construct the approach embankments, the side slopes and forward slopes
should be constructed at a maximum gradient of 1.5H:1V. If Granular “A” or Granular “B” is
used, the forward and side slopes should be constructed at 2H (minimum):1V, or flatter.

13
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3.0 Conclusion

The recommendations made in this report are in accordance with our present understanding of
the project and are provided solely for the use of the Ministry of Transportation, DS-Lea
Associates Ltd. and their design team for the design of the proposed Highway 69/Pickerel
River crossing for the permanent replacement bridge. We request that we be retained to review
the design and our recommendations as the design proceeds, to ensure that the final design is in
general agreement with our recommendations, and that our recommendations have been
interpreted as intended.

A subsurface investigation is a limited sampling of a site. Should any conditions at the site be
encountered which differ from those reported at the test locations, we require that we be notified
immediately in order to allow reassessment of our recommendations. It may then be necessary to
carry out additional field work and analyses.

Contractors bidding on or undertaking the works should, relative to the subsurface conditions,
decide on their own investigations, if deemed necessary, as well as their own interpretations of
the factual results provided herein, so that they may draw their own conclusions as to how the
subsurface conditions may affect them.

The information presented in this report is based on a limited investigation designed to provide
information to support an overall assessment of the current geotechnical conditions at the site
of the proposed Highway 69/Pickerel River crossing for the permanent replacement bridge.
The conclusions presented in this report reflect site conditions existing at the time of the
investigation. It is noted that the soil boundaries indicated on the logs are inferred from
discontinuous sampling and observations during drilling. These boundaries are intended to
reflect transition zones for the purposes of geotechnical design and should not be interpreted as
exact planes of geological change.

The field investigation was performed by Messieurs S. McAuliffe and R. Imbeau, senior field
technicians, and supervised by Mr. L.J. Bim, B.Eng. This report has been prepared by Mr. L. J.
Birm, B.Eng, Mr. EA Gonneau, P.Eng. and Mr. W. Meyer, M.Sc. Geology, P.Eng.
(examination and description of bedrock cores) and reviewed by Mr. S.E. Gonsalves, M.Eng.,
P.Eng. (Trow's MTO designated foundation contact).
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AN

We trust this report is satisfactory for your purposes. Should you have any questions, please do
not hesitate to contact this office.

Yours truly
Trow Consulting Engineers Ltd.

Lee J. Birn, B.Eng. E.A. Gonneau, P.Eng.
Project Manager/Geotechnical Engineer

ﬁ. Gonsalves, M.Eng., Pj
Principal T
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PHOTOGRAPH 1: Photograph taken at ~ Station 19+825, looking north along the
proposed alignment's centerline.

PHOTOGRAPH 2: Photograph taken from the north side of the river looking south at the
river's south shore in the area of the proposed alignment's centerline.
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PHOTOGRAPH 3: Photograph taken from south shore of the river looking north towards
the proposed northern abutment location.

PHOTOGRAPH 4: Photograph taken from the west side of the existing bridge looking
northwest at the proposed northern abutment location.
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2) hole located at station
~19+839.4, offset ~6.6 m left of
centreline as referenced to the
Proposed New Alignment.

- 10F 1
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METRIC

Foundation Investigation.

2) Borehole located at station
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-lg%i SANDY SILT, brown, moist.
REFUSAL TO AUGER ON
PROBABLE BEDROCK OR
_POSSIBLE BOULDER
|_2Th|s borehole forms part of the
|ghwa 69 Pickerel Rlver Bndge

Founda m

~19+838 8 offset ~2. 6 m n ht of
oentrelme as referenced to

sed New Alignment.
3%) rehole was dry & ogen to
~0.2 m depth on completion
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RECORD OF BOREHOLE BH-5 o' MeTRIC
G.W.P. __330-85-00 LOCATION __ 5095737.8 N, 222 171.2E ORIGINATED BY___L.B.
DIST__54 HWY _ 69 BOREHOLE TYPE __NQ Core / Hitti Drill COMPILEDBY __MJD.
DATUM __ Geodetic DATE _October 25, 2000 CHECKED BY EG.
z |5 PT TEST (N-Val x P
ol o SMPLES| B | X | CONE PENETRATION TEST_ | BT S e
£2|9= - = REMARKS
S|« & e z 20 40 60 30 wpb——o¥ W = &
ELEV. | DESCRIPTION < |8|& 13|28 |28 [SHEAR STRENGTH: Cu. <a g GRAIN SIZE
DEPTH = 2] > 2 3% L= | O UNCONFINED, + FIELC JaNE WATER CONTENT (%) E DISTRIBUTION
2|2|F10|8c|g | auckTRAXiAL & [ABS-EAR
18160 GROUND SURFACE B 38| g ° 0 10 20 30 40 | kN/m3|GR SA (SI&cCL)
0.00 | TOPSOIL, ~75 mm over
GNEISSIC SYENITE/IMONZONITE 1ina
BEDROCK 181
2(Na
180
3(Na
179
4(Na

END OF BOREHOLE
Notes:

1) This borehole forms part of the
/ 69, Pickerel River Bridge

ion Investigation.

2) Borehole located at station

~19+840.3, offset ~6.3 m right of

centreline as referenced to the

Proposed New Alignment.
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REFUSAL TO AUGER ON
PROBABLE BEDROCK OR
) POSSIBLE BOULDER

'J This borehole forms part of the
69, Pickerel River Bridge
Founda

lnves ation.
2) Borehole located at station
~19+837.3, offset ~5.9 m ri ht of
centreﬂne as referenced to

New Alignment.

3) rehole was dry & ogen to
~0.3 m depth on completion

RECORD OF BOREHOLE BH-6 ' METRIC
GWP. __ 330-85-00 LOCATION __ 5095 736.1 N, 222 172.0 E ORIGINATED BY __ LB.
DIST _54 HWY _ 69 BOREHOLE TYPE___Hand Sampling / Hand Power Auger COMPILED BY M.D.
DATUM___ Geodetic DATE _October 23, 2000 CHECKED BY E.G.
" E PT TEST (N-Val X NOSTORE =
SOIL PROFIE SAMPLES by |2 CONE PENETRATION TES——— |  ds™  HSEREe 5o
S E|$S5 |23 20 40 60 w L REMARKS
z|Elw|c|aE]|3E e w20 GRAIN SIZE
ELEV. o elE STRENGTH: Cu. K7a S
CEPTH] DESCRIPTION S18] % (2|32 |58 | SHEARSIRENGTH Cu P2 WATER CONTENT (%) £ | oisTRIBUTION
212 3|83z QUICKTRIAXIAL & LAB SHEAR
179.80 GROUND SURFACE % ale |g 40 80 = 10 20 30 40 kN/ms [ GR SA (Sl &CL)
0.00 TOPSOIL ~100 mm over It
TY SAND, occasional cobbles, iql
1396}9 brown moist.” < 7
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RECORD OF BOREHOLE BH-10 '  METRIC

GWP. __330-8500 LOCATION _ 5095777.2N, 222 161.5E ORIGINATED BY __LB.
DIST___54 HWY _ 69 BOREHOLE TYPE __Standard Sampiing / BBS1 COMPILED BY ___M.D.
DATUM___Geodetic DATE _October 25, 2000 CHECKEDBY ___EG.

w ) X NATURAL
SOIL PROFILE SAMPLES .8‘_4,,, 2 ggLEEPSJN(ngg%N TEST PLASTIC  MOISTURE  LioUD

5 £($5|%3 20 40 60 20 w £ REMARKS
3 | al=2 §§ , , | = wp ———————wl E 6 &
IR E : i GRAIN SIZE

| ELEV. @ 208 | 2 2 [ SHEAR STRENGTH: Cu, KPa 5

DEPTH] DESCRIPTION % SI7|S|35|58 g qeome, ; rHpue WATER CONTENT (%) £ | oisTRiBUTION

F4 il

177.40 GROUND SURFACE 5 EE 20 40 80 2 10 20 30 40 [ km3[GR sA (siacL)
0.00 —

WATER - -
:“: 176
- 175
|—] 174
—

17283 oy 173
457 | END OF BOREROLE DUE TO

AUGER REFUSAL ON PROBABLE
BEDROCK OR POSSIBLE
BOULDER

J This borehole forms part of the
ig 9 Pickerel River Bridge
Founda Investigation

ole located at station
~19+881 .8, offset ~4.6 m left of
centreline as referenced to the
Proposed New Alignment.
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RECORD OF BOREHOLE BH-11 o' meTRIC

G.W.P. _ 330-85-00 LOCATION __5095782.9 N, 222 1614 E ORIGINATEDBY __ LB.
DIST __ 54 HWY _ 69 BOREHOLE TYPE __ BQ Core / BBS1 COMPILED BY M.D.
DATUM Geodetic DATE _October 26, 2000 CHECKED BY E.G.
" = PT TEST (N-Val X NATURAL
SOIL PROFILE — SAMPLES £2 2 ?:ONE PSEN(ETR%"%N TesT— | OMTC REEE bR _ REMARKS
2~
Slel.|5|22|2EL 2 % % ® | w—e i [ :
| ELEV. | aly § 22 | 2 '8 [TSHEAR STRENGTH: Cu, KPa S GRAIN S1ZE
DEPTH DESCRIPTION 21Z| % 3% ’::g O UNCONFINED  + FI;.DVANE WATER CONTENT (%) E DISTRIBUTION
z12lFial2ola ® QUICKTRIAXIAL % LAB SHEAR
177.40 GROUND SURFACE 5 3|6 |g 20 40 60 80 1020 30 40 kN/m3 | GR SA (S &CL)
0.00 | WATER | ]
il 177
[—] 176
- 175
[—] 174
- 173
- 172
| 171,61 ] —
579 | GNEISSIC SYENITE/IMONZONITE |-,
BEDROCK N
% M
1(BQ
4 170
160.27 | y
8.13 END OF BOREHOLE
Notes:
'1_) This borehole forms part of the
ighway 69, Pickerel River Bridge

Foundayion Investigation )

2) Borehole located at station
~19+887.3, offset ~4.6 m left of
centreline as referenced to the
Proposed New Alignment.
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RECORD OF BOREHOLE BH-11B "' METRIC

G.WP. __ 330-85-00 LOCATION _ 5095782.1 N, 222 1614 E ORIGINATEDBY _ L.B.
DIST__54 HWY _ 69 BOREHOLE TYPE _ BQ Core / BBS1 COMPILED BY M.D.
DATUM___Geodetic DATE _October 27, 2000 CHECKED BY E.G.
x |Y PT TEST (N-Val x NATURAL
SOIL PROFILE - SAMPLES Ko 2 SONE PEN(ETR%?())N TEST—— | ta¥C  UOREE e
<Z|oo - = REMARKS
25 w & gg é“ 20 40 60 30 wp ——¥ i %5 &
ELEV. ] DESCRIPTION <|2|&13 z8 .:§ SHEAR STRENGTH: Cu. KPa DE GRAIN SIZE
DEPTH R EIR= 2 2851 <= |0 UNCONFINED + FIBLD 7aNE WATER CONTENT (%) DISTRIBUTION
2l2(" 51833 |® auickmmiaxiaL & (ABS-EAR
177.40 GROUND SURFACE 5 alo [g 20 40 60 30 102 30 40 kN/m3 [ GR SA (S &CL)
0.00 | WATER ] —
—] 177
[—] 176
(]
- 175
]
T
[—] 174
] 173
] 172
J%J?ﬁ'{‘ 9 | GNEISSIC SYENI NTE 1<
BEDROCK
17
1]BQ
159,98 170
42 | END OF BOREHOLE
Notes:
Q This borehole forms part of the
|ghwa§39 Pickere! River Bridge
Foundation Investigation.

2) Borehole located at station
~19+886.6, offset ~4.6 m left of
centreline as referenced to the
Proposed New Alignment.
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3ABLE
BEDROCK OR POSSIBLE
BOULDER

Thls borehole forms part of the
¥| 69, Pickerel River Bridge
Founda jon investigation.
2) Borehole located at station
~19+884.6. offset ~1.2 m left of
centreline as referenced to the
Proposed New Alignment.

RECORD OF BOREHOLE BH-12 "' METRIC
GW.P. __330-85-00 LOCATION __5095780.2 N, 222 164.8 € ORIGINATED BY___L.B.
DIST__ 54 HWY _69 BOREHOLE TYPE___Standard Sampling / BBS1 COMPILEDBY __M.D.
DATUM__ Geodetic DATE _October 25, 2000 CHECKEDBY __EG.
T " NATURAL
SOIL PROFILE SAMPLES|& |3 | SPTTEST(NValue) < | ouenc [0S ..o
- 2o | & | CONE PENETRATION TES ~
S E1$8|%23 20 40 60 = w Lk REMARKS
gggwgo.-gé P wp——o%——iw | E s
[ELEV. a 20 | £ @ | SHEAR STRENGTH: C Sw RAIN SIZE
ELEY. DESCRIPTION g HEHEH IR Fs e WATER CONTENT (%) £ | oisTRIBUTION
O
177.40 GROUND SURFACE ANMEICEE 20 4 & = 1020 30 40 | kNM3|GR SA (SI&CL)
0.00 | WATER ] ?
— 77 :
[—] 176 '
— |
-] 175 '
[— | 174 i
(— 173
- 172 :
. 1 ST o :
171.78 ;
561 REFUSAL ON PROE
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RECORD OF BOREHOLE BH-13 ' METRIC

G.W.P. __ 330-85-00 LOCATION __ 5095 782.5 N, 222 167.1 E ORIGINATED BY __L.B.
DIST__ 54 HWY _ 69 BOREHOLE TYPE___Standard Sampling / BBS1 COMPILED BY __ M.D.
DATUM___ Geodetic DATE _October 25 _2000 CHECKED BY EG.
[+ 4 Y R X NATURAL
SOIL PROFILE SAMPLES | i 2 3 gSLEEPSETN(gT\I?A'EI{I%N TEST— | Oir e CSWET L
Sl |&[52]|2 g 20 40 60 30 W% |EE REMARKS
o jWulw| IO ZzZ =
ELEV. o Z9 | £ 2 | SHEAR STRENGTH: Cu, KPa =] GRAIN SIZE
DEPTH DESCRIPTION g S % 38 [SS|g uworme '+ ﬂ%m VANE WATER CONTENT (%) £ | DISTRIBUTION
z x© |@ ; SHEAR
177.40 GROUND SURFACE 5 g8|c |g 20 40 60 80 10 20 30 40 kNm3|GR SA (SI&CL)
0.00 .
WATER — Ty :
| — ] i
| — | |
| — | 176
- 175
] 174 :
_:_‘ 173
- 172
mﬁ. & = 1TSS TR X0 mm
171.61 H
5.79 REFUSAL ON PROBABLE :
BEDROCK OR POSSIBLE ;
. BOULDER !
1) This borehale forms part of the |
) .

ghwak'i 89, Pickerel River Bridge :
Foundation Investigation. i
2) Borehole located at station

~19+886.9, offset~1.1 m n%l"lt of
centreline as referenced to the
Proposed New Alignment.
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RECORD OF BOREHOLE BH-14 o' meTRIC

G.WP. 330-85-00 LOCATION 50957794 N, 222 1704 E ORIGINATED BY L.B.
DIST 54 HWY _ 69 BOREHOLE TYPE __BQ Core / BBS1 COMPILED BY M.D.
DATUM Geodetic DATE _October 25, 2000 CHECKED BY EG.
o« [} Val % NATURAL
SOIL PROFILE - SAMPLES Ho 2 ESLEEPSE.I-N@TXi‘#&N TEST— | DM YSREE Lan° _
S g|$o|23 20 40 60 80 w _E REMARKS
E'Eu;mo"g ) | | wp ———o6—wl XY &
|ELEV. | Q 29 -é HEAR STRENGTH: Cu, KPa Su GRAIN SIZE
DEPTH DESCRIPTION CXHE § B2 | B E | S sy Mo v WATER CONTENT (%) g | ostrRBUTION
212|178 83 |5 | QUCKTRAXAL 3 LABSHEAR
177.40 GROUND SURFACE 5 8{6 |z 40 60 80 10 20 30 40 kNim3 | GR  sA  (S1&CL)
0.00 | WATER |
- 177
[ —] 176
- 175
s |
"6 ALLOVIAL SAND, coarse, brown. s K
1;41%5 \ %#ﬁﬁﬁﬂ [ 174
" | BEDROCK 2|8Q
173
318Q 172
.].U..éﬁ. /4
6.2 Notes; END OF BOREHOLE
'_) This borehole forms part of the
|ghwa§°69 Plckerel River Bridge
Foundation Investigation.
2) Bo at station
~19+883 8 offset ~4.3 m n%!ln of
centreline as referenced to the
Proposed New Alignment.




RECORD OF BOREHOLE BH-15 "' METRIC

GWP. __ 330-85-00 LOCATION _ 5095782.6 N, 222 170.3E ORIGINATED BY __ LB.
DIST__54 HWY _ 69 BOREHOLE TYPE___ Standard Sampling / BBS1 COMPILEDBY __ MJD.
DATUM __ Geodetic DATE _Oclober 25, 2000 CHECKED 8Y E.G.

SOIL PROFILE SAMPLES | & ;‘J SPT TEST (N-Value) X PLASTC  MOSTORE  uQuiD
— £2|& | CONEPENETRATION TEST—— | (WY Convenr Cm _ REMARKS
2 |3 w § Eg 2§ O " 8 volge GRAIN SIZE
ELEV. @ 2 | £ 2 [ SHEAR STRENGTH: Cu. <Pa ]
DEPTH] DESCRIPTION Sl2|5 12|32 (=€ 0 unconrnep 4 FEay WATERCONTENT(%) | — £ | DISTRIBUTION
S12(7 18|83 |2 |® quckAXaL x AFSEAR

177.40 GROUND SURFACE 5 3lo |g 20 40 80 20 10 20 30 40 kN/m3f GR SA (SI&CL)

000 | WATER —

l
1

l
-
3

1
|

1
Il

N

176

!
1

|
Il

]
i

175

— 174

| 173

- 172

171,56 §
5.84 END OF BOREHOLE DUE 10
REFUSAL ON PROBABLE
BEDROCK OR POSSIBLE
BOULDER

J This borehole forms part of the
|ghwa§§19 Plckerel River Bridge
Foundation Investigation.

2) Borehole located at station

~19+886.9, offset ~4.3 m right of

centreline as referenced to the

Proposed New Alignment.

MTO4 S08322G.GPJ 02/20/01
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END OF BOREHOLE
Notes:

1) This borehole forms part of the

ighway 69, Pickerel River Bridge
Found: Investigation.
2) Borehole located at station

~19+952.9, offset ~5.4 m left of
centreline as referenced to the
Proposed New Alignment.

BH_2 10F 1
RECORD OF BOREHOLE 0 METRIC
GWP. __330-8500 LOCATION _ 5095848.1N, 222 158.7E ORIGINATEDBY___LB.
DIST__54 HWY _ 69 BOREHOLE TYPE___NQ Core / Hilti Drill COMPILED BY ___ M.D.
DATUM___Geodetic DATE _October 25, 2000 CHECKED BY EG.
w NATURAL
SOIL PROFIL x SPT TEST (N-Value) < Tohe -
£ SAMPLES|fy | 2 | CONEPENETRATION TEST—— |  CHF™  ES8RGF -3+
= 218 > = REMARKS
[S) E|201%3 20 40 60 Ee) w - I
g 1 sl2212 A A ! wpr—o% ——wm [EF &
|ELEV. | DESCRIPTION <lglg|8|g8 .c:’é SHEAR STRENGTH: Cu. Pa 5@ GRAIN SIZE
DEPTH E A ELRS ? 25| <E |0 unconrned  + FEC N WATER CONTENT (%) S DISTRIBUTION
12|17 5180 |a |9 quckmiaxa x LESEMR 20 30 4
178.50 GROUND SURFACE b a|6 | & 20 40 60 2 10 0 kNfm3| GR SA (SI&CL)
0.00 | GNEISSIC SYENITE/MONZONITE
BEDROCK 1|Na 178
2|Na
177
3|NQ
176
4|Na
1175.27
323
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RECORD OF BOREHOLE BH-21 1o

METRIC

Foundation Investigation.

2) Borehole located at station
~19+957.5, offset ~6.3 m left of
centreline as referenced to the

Pro New Alighment.

3% orehole was dry & open to

~0.1 m depth on completion.

4) Drill moved ~1.0 m south of BH-21
& met auger refusal at ~0.1 m depth.

GWP. __ 330-85-00 LOCATION __ 50958527 N, 222 157.5E ORIGINATED BY__ LB,
DIST___54 HWY _ 69 BOREHOLE TYPE __Hand Sampling / Hand Power Auger COMPILED BY M.D.
DATUM Geodetic DATE _October 25, 2000 CHECKED BY E.G.
e |9 | SPTTEST (N-value X AR
SOIL PROFILE SAMPLES ¢ g CONE PEN(ETRAflj'IéN TEST. PLASTIC  MOISTURE  Liauin
= <SE| = - [ REMARKS
o} E 20 » 20 40 60 20 W - I
a|S|w|a|laElEE L L w olze GRAIN SIZE
ELEV. b QiE2 TRENGTH: Cu, KP! 5
DEPTH DESCRIFTION S HE L B B P g A WATER CONTENT (%) £ | oisTRIBUTION
g12 © 80 b ® QUICKTRIAXIAL ® LAB SHEAR
17870 GROUND SURFACE A 2|6 [g 20 40 60 20 1020 30 40 kNima|GR SA (SI&CL)
"SURFICIAL BOULDERS & _ °,
Cc n nic matrix.
036 179
RSFUSAL TO AUGER ON
POSSIBLE BEDROCK OR
'PROBABLE BOULDER
|1_2 This borehole forms part of the
ighway 69, Pickerel River Bridge
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RECORD OF BOREHOLE BH-22

10F1

METRIC

Foundation Investigation.
2) Borehole iocated at station
~19+955.3, offset ~2.6 m letfrtn of

3) Borehole was dry & open to

~0.1 m depth on compietion.

4) Drill moved ~1.0 m south of BH-22
& met auger refusal at ~0.3 m depth.
6) Drill moved ~1.0 m east of BH-22
& met auger refusal at ~0.2 m depth.

GW.P. ___330-85-00 LOCATION __ 5095850.7 N, 222 1613 E ORIGINATED BY _LB.
DIST __54 HWY _ 69 BOREHOLE TYPE___Hand Sampling / Hand Power Auger COMPILEDBY __MD.
DATUM___Geodetic DATE _October 25, 2000 CHECKED BY EG.
p ] ¥ v, NATURAL
SOIL PROFILE _ SAMPLES e g ESLEEPSJN(E‘TX;'#%N TEST. PLASTIC  MOISTURE  LiuiD .
5 g|s$6|23 20 40 60 80 w A .~ REMARKS
zl8lwic|o5|83 ' TS S GRAIN SIZE
ELEV. & 28 | 2 2 [ SHEAR STRENGTH: Cu. KPa Sm
DEPTH DESCRIPTION g HEHEI R B e WATER CONTENT (%) £ | oisTRIBUTION
F4 O |
17920 GROUND SURFACE B Blo |d 20 40 €0 80 120 30 40 KN/ms| GR SA (Sl &CL)
(19867 | SURFICIAL BOULDERS & B 173}
023 |\COBBLES, in an organic matrix.
REFUSAL TO AUGER ON
POSSIBLE BEDROCK OR
‘PROBABLE BOULDER
;2_ This borehole forms part of the
ighway 69, Pickerel River Bridge
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Foundation investigation.

2) Borehole located at station
~19+955.6, offset ~2.7 m right of
centreline as referenced to the

Propc New Alignment.

3) Drill moved ~1.0 m west or BH-23
& met auger refusal at ~0.1 m depth.
4) Drill moved ~1.0 m north of BH-23
& met auger refusal at ~0.3 m depth.

RECORD OF BOREHOLE BH-23 "' METRIC
GWP. __ 330.85.00 LOCATION __5095851.3 N, 222 166.6 E ORIGINATED BY __ L B.
DIST__54 HWY _ 69 BOREHOLE TYPE___Hand Sampling / Hand Power Auger COMPILED BY ___M.D.
DATUM___ Geodetic DATE _Qctober 25, 2000 CHECKED BY EG.
e |4 TEST (N-Val X TR
SoLFRTE SUPESIEy |2 | COncrenemeATONTEST— | T mRE W | |
5 HEHIER 20 40 60 20 . XY w e E EMA
AETIHERE EAR STRENGTH: Cu P i 2 e GRAIN SIZE
ELEV. = . ] =1
BEPTH DESCRIPTION S1215] 2|32 |58 [ SHEARSIRENCTH: Cu o WATER CONTENT (%) £ | oisTRIBUTION
S|+ 28> QUICK TRIAXIAL ¥ AB
g |2 slgefa [* 7T " 10 20 30 40
17970 GROUND SURFACE % 2|6 ig 2 40 60 = kNm3{GR SA (S &CL)
000 | SURFICIAL BOULDERS & _ °, -
179291 COBBLES, in an ic matrix.
641 179
REFUSAL TO AUGER ON
POSSIBLE BEDROCK OR
'PROBABLE BOULDER
'1} This borehole forms part of the
igl 69, Pickerel River Bridge
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Foundation Investigation.

2) Borehole located at station
~19+954.8 offset ~6.5 m right of
centreline as referenced to the
Proposed New Alignment.

RECORD OF BOREHOLE BH-24 ' METRIC
G.W.P. __ 330-85-00 LOCATION __5095850.8 N, 222 170.4 E ORIGINATED BY __LB.
DIST__54 HWY _ 89 BOREHOLE TYPE___NQ Core / Hilti Drill COMPILED BY M.D.
DATUM___Geodetic DATE _October 25, 2000 CHECKED BY EG.
o . NATURAL
14 Vi J .
SOIL PROFILE SAMPLES | & 3 (S:POLEESJN(E‘TR%%N TEs—__ | DWSTC  MORIREe -guo
= £z |9 - = REMARKS
1S) £l3c1%%9 20 40 60 D W = I
= |&|lwis|o5 |28 : : : S GRA"i‘l‘SIZE
ELEV. ] glgg ENGTH: 7 =
DEPTH DESCRIPTION Y HE E L B P S i e WATER CONTENT (%) $ | oisTRIBUTION
121" g1Qola | auckTRAXa s LAE SR 10 o 30 40
179.50 GROUND SURFACE 7 jo |4 60 =2 2 kNm3 | GR SA (SI&CL)
0.00 | GNEISSIC SYENITE/MONZONITE
BEDROCK 1/NQ 179
2|NQ
178
3|NQ
177
4{Na
1 176,30 |
320 ~END OF BOREHOLE
|1_),This borehole forms part of the
ighway 69, Pickerel River Bridge




RECORD OF BOREHOLE BH-25 '  mETRIC

G.W.P. ___330-85-00 LOCATION _ 5095 853.6 N, 222 171.0E ORIGINATED BY __L.B.
DIST__54 HWY _ 69 BOREHOLE TYPE __Hand Sampling / Hand Power Auger COMPILED BY M.D.
DATUM___Geodetic DATE _October 25, 2000 CHECKED BY EG.
u X X NATURAL
swnesl 5, 13 | Saiaiiin e | oare B e
= L35 |an E REMARKS
o 130 @ 20 40 60 80 w ' - I
2|8 ot |38 . S— WS 130 GRAIN SIZE
LELEV. | Slg TH: Cu, KP. =]
EPTH DESCRIPTION HE § 22 | 5 & | SHEAR STRENGTH: Cu KPa WATER CONTENT (%) £ | oisTRIBUTION
512 Q12| ® QUICK TRIAXIAL ® LAB SHEAR
80.30 GROUND SURFACE 5 a|lé |g 20 40 60 80 1020 30 40 kNm3 [ GR sA (si&act)
0.00 { SURFICIAL BOULDERS & ° 180 ;
COBBLES, in an organic matrix. 2, ]

0.66 END OF BOREHOLE DUE TO
REl L TO AUGER 8}4{

PROBABLE BOULDER

|1-2' This borehole forms part of the
|ghwa§ 69, Pickerel River Bridge

Foundation Investigation.

2) Borehoie located at station

~18+957.3, offset ~6.5 m right of

centreline as referenced to the

P New Alignment.

3) Borehole was dry & open to

~0.1 m depth on comy .

4) Drill moved ~1.0 m east of BH-25

& met auger refusal at ~0.1 m depth. :

5) Drill moved ~1.0 m south of BH-25 :

& met auger refusal at ~0.4 m depth.

MI104 508322G.GPJ 02/20/01
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& met auger refusal at ~0.1 m depth.

4) Drill moved ~1.0 m south of BH-26
& met auger refusal at ~0.2 m depth.
5} Bedrug( outcropping ~2.0 m north

RECORD OF BOREHOLE BH-26 '  METRIC
G.W.P. 330-85-00 LOCATION 5095 854.0N, 222 1505 E ORIGINATED BY L.B.
DIST__ 54 HWY _ 69 BOREHOLE TYPE___Hand Sampling / Hand Power Auger COMPILED BY M.D.
DATUM __ Geodetic DATE _October 25, 2000 CHECKED BY E.G.
e |4 K X TURAL
SOIL PROFUE SAMPLES 184 | 3 CONE PENCTRATION TESTow, | THAET W e
[ < _- [ REMARKS
o Else %3 20 40 60 80 - I
il ¥ 4 ) ElZ® ) i | ) wp —_— i Ebo &
ELEV. DESCRIPTI < |21 &322 |28 [SHEAR STRENGTH: Cu. KPa R GRAIN SIZE
BEPTH ESCRIPTION 122 1£13Z2[5E |0 unconrmen 4 FEinvane WATER CONTENT (%) £ | oisTRBUTION
S121F 18 oz ® QUICK TRIAXIAL ® LAB SHEAR
180.50 GROUND SURFACE 3 8lc g 6 8o 0 20 30 40 KNim3|GR _SA (Sl &CL)
_J%%Q__ SURFICIAL BOULDERS & 5
X in an X, 150
REFUSAL TO AUGER ON
PROBABLE BEDROCK OR
) POSSIBLE BOULDER
'J This borehole forms part of the
|ghwa§° Plckerel River Bridge
nvestigation.
2) Borehole Iowtgg at station
~19+859.2, offset ~13.2 m left of
cemrelme as referenced to the
New Align
nII moved ~1.0 m east of BH 26
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P New Alignment.
3mewasdry&o yen to

~0.1 m depth on completion.

4) Drill moved ~1.0 m east of BH-27
& met auger refusal at ~0.2 m depth.
5) Drill moved ~1.0 m west of BH-27
& met auger refusal at ~0.1 m depth.
6} Bed outcropping ~2.0 m north
of BH-27.

RECORD OF BOREHOLE BH-27 1oF: METRIC
GW.P. __ 330-85-00 LOCATION __ 5095 857.0 N, 222 153.2 E ORIGINATED BY __ L.B.
DIST _54 HWY _ 69 BOREHOLE TYPE___Hand Sampling / Hand Power Aucer COMPILED BY M.D.
DATUM ___Geodetic DATE _October 25, 2000 CHECKED BY EG.
w R e :AATURAL
SOl PROPIE SUPES B |8 | CONEPENETRATONTEST_— | BT BREF W | |
8 R EFR 20 40 60 30 \ R - T Al
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2 m depth on completion.
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TABLE 1
ROCK CORE DESCRIPTION
Core Recovery ' Core Description
BH#
RC# Depth (m) % % Depth - Description
CR* RQD** (m)
1 1 0.0t00.76 97 50 0.0t03.19 | Gneissic Syenite / Monzonite
g ?Zg :g ; ; ; gg gz - Dark, reddish brown; fine to medium grained, much
: ' th fromtopto b ;
4 2.2803.19 101 97 © same fom top fo bottom,
- relict igneous texture; gneissosity weekly
1to 4 00-3.19 08 70 dth?loped, dip 15 t0 20 degfees, some steeper
sections; no core breaks attributable to mineral
foliation;
- rock is massive, very solid; no open channel ways; a
few hairline cracks (8 counted), which are hematite
and hematite plus calcite cemented; irregular dips of
mostly 45 degrees or steeper; rough surfaces; no
visible signs of slippage or fault movement on any
core breaks.

Comment: NQ drilling; 26 pieces of core, average length per piece 12.27 cm. Since the cores (RC #2, in particular) were so badly damaged
during the drilling operation, it could not be ascertained whether or not the majority of the fractures were machine breaks or natural geological
breaks. As a conservative measure, all fractures were regarded as geological breaks, resulting in a low RQD value at 33% for RC 2. The core of
RC 2 has deep scratch marks and shows signs of churning and grinding on non-geological breaks. We believe that the actual RQD value for the
hole would indeed be much greater if the extent of damage to the rock cores was less during the drilling operation.

*CR = Total Core Recovery
**ROD = Rock Quality Designation
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TABLE 1
ROCK CORE DESCRIPTION
Core Recovery Core Description
BH#
RC # Depth (m) % % Depth Description
CR* RQD** (m)
5 1 0.0t0 0.91 110 74 0.0to 3.25 Gneissic Syenite / Monzonite

2 091to 1.67 103 100 - Dark, reddish brown; fine to medium grained, some

3 1.67 to 2.28 105 100 coarser grained pink feldspathic and darker mafic

4 2.281t03.25 100 97 segregations;

- relict igneous textures; gneissosity weakly

1to4 0.0to3.25 104 92 developed, dip 10 -15 degrees; good crystal

interlocking; no core breaks on mineral foliation;

- rock is massive, very solid; no open channel ways; a
few hairline cracks and fractures (20 counted) with
up to 3 mm aperture, cemented by hematite or
hematite plus calcite; incipient brecciation in Run 4;
cracks and fractures are planar to highly irregular,
dips mostly 45 degrees or steeper; rough surfaces; no
visible signs of slippage or fault movement on any
core breaks.

Comment: NQ drilling; 22 pieces of core, average length 14.77 cm.

*CR = Total Core Recovery
**ROD = Rock Quality Designation
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TABLE 1
ROCK CORE DESCRIPTION
Core Recovéry Core Description
BH#
RC # Depth (m) % % Depth Description
CR* RQD** (m)
11 1 579t0 8.13 96 52 0.0t05.79 Water

57910 8.13 Gneissic Syenite / Monzonite

- Dark reddish brown; fine to medium grained; mafic
minerals partly chloritised, but less so than in 11B;

- relict igneous textures; gneissosity weakly to
moderately well developed; dips 10-20 degrees, but
locally more steeply; good crystal interlocking; no
visible signs of slippage or fault movement on any
core breaks;

- rock fractured (about 25 cracks counted); fractures
from hairline to about 3 mm aperture; hematite or
hematite plus calcite cemented; fractures irregular,
some planar; dips variable but mostly 45 degrees or
steeper; rough surfaces; no visible signs of slippage
or fault movement on any core breaks.

Comment: BQ drilling; 30 pieces of core; average length per piece 7.8 cm.

*CR = Total Core Recovery
**ROD = Rock Quality Designation
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TABLE 1
ROCK CORE DESCRIPTION
Core Recovery Core Description
BH#
RC# Depth (m) % % Depth ~ Description
CR* RQD** (m)
11B 1 5.79t07.42 102 37 0.0to 5.79 Water

Gneissic Syenite / Monzonite
>Wtodar 5 cm rusty weathered top; dark, reddish brown with
a green hue due to abundant chlorite; fine to medium
grained, with several coarser grained feldspathic
segregations; mafic minerals in part strongly
chloritized;
- relict igneous texture; gneissosity poorly developed,
dip about 10 degrees; good crystal interlocking; no
visible signs of slippage or fault movement on any
core breaks,
- rock highly fractured (about 40 fractures counted);
fractures irregular to near planar, with up to 4 mm
aperture; hematite or hematite plus calcite cemented;
one small solution cavity on a calcite cemented
fracture at 6.25 m; dips variable but mostly >45
degrees; rough surfaces; no visible signs of slippage
or fault movement on any core breaks.

Comment: BQ drilling; 24 pieces of core; average length per piece 7.16 cm.

*CR = Total Core Recovery
**ROD = Rock Quality Designation
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TABLE 1
ROCK CORE DESCRIPTION
Core Recovery Core Description
BH#
RC# Depth (m) % % Depth Description
CR* RQD** (m)
14 1 3.15t0 4.15 100 22 00to3.05 Water
2 4.15t06.24 100 53 #x* 305103 15 Zan(.i a.ndSMuflt . .
neissic 0
315 to 6.24 eissic Syenite / Monzonite

- Dark, reddish brown,; fine to medium grained, some
lto2 3.15t06.24 100 43 coarser feldspathic and mafic segregations; mafic
minerals in part green, chloritised;

- relict igneous texture; gneissosity weakly
developed, dips 10 - 15 degrees; good crystal
interlocking; no core breaks attributable to mineral
foliation,

- rock is solid, but strongly fractured (45 fractures
counted); some local incipient brecciation; fractures
are mostly irregular, some planar, hairline to cracks
with 2 mm aperture; cracks cemented by hematite or
hematite plus calcite, green chlorite; dips highly
variable, mostly 45 degrees or steeper; rough
surfaces; no visible signs of slippage or fault
movement on any core breaks.

Comment: BQ drilling; 42 pieces of core; average length per piece 7.33 cm.

*** Despite the many pieces, much of the core reassembles surprisingly well. Many core breaks are not on rock fractures and appear machine
related; reassembling core along non-geological breaks does not increase the RQD for the upper 1.0 m, but increases it from 53% to over 80% for
the lower 2.09 m.

*CR = Total Core Recovery
**RQOD = Rock Quality Designation
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TABLE 1
ROCK CORE DESCRIPTION
Core Recovery Core Description
BH#
RC # Depth (m) % % Depth Description
CR* RQD** (m)
20 1 0.0to 0.76 100 42 0.0to 323 Gneissic Syenite / Monzonite
2-4 0.76 to 3.23 94 79 - Dark, greenish grey to deep reddish brown,; fine to
medium grained, some coarser feldspathic
1to4 0.0t03.23 95 70 segregations;

- relict igneous textures; gneissosity moderately well
developed, mineral layers mostly less than 5 mm
thick; dips 10 - 15 degrees; good crystal interlocking;
no core breaks attributable to mineral foliation;

- rock massive, very solid; no open channel ways; a
few hairline cracks and fractures (11 counted); cracks
are hematite or hematite plus calcite cemented;
cracks are planar to irregular, with dips 20 - 60
degrees; rough surfaces; no visible signs of slippage
or fault movement on any core breaks.

Comment: NQ drilling; 20 pieces of core; average length per piece 16.15 cm. Core runs 2, 3, and 4 appear to be mixed up, and the correct
sequence could only partially be restored.

*CR
**ROD

= Total Core Recovery
= Rock Quality Designation
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TABLE 1
ROCK CORE DESCRIPTION
Core Recovery . Core Description
BH#
RC # Depth (m) % % Depth Description
CR* RQD** (m)
24 1 0.0t00.76 96 58 0.0to03.20 Gneissic Syenite / Monzonite

2 0.76 to 1.52 71 50 - Dark, deep reddish brown; fine to medium grained,

3 1.52t0 2.38 100 100 some coarser feldpathic and mafic segregations;

4 2.381t03.20 123 83 - relict igneous texture; gneissosity moderately well
developed; mineral layers mostly less than 5 mm

1to4 0.0to03.20 98 74 thick; dips 10 - 15 degrees; good crystal interlocking;

no core breaks attributable to mineral foliation;
- rock massive, very solid; no open channel ways; a
few hairline cracks and fractures (10 counted); cracks
are hematite or hematite plus calcite cemented,;
cracks are near planar or irregular; dips variable;
rough surfaces; no visible signs of slippage or fault
movement on any core breaks.

Comment: NQ drilling; 22 pieces of core; average length per piece 14.5 cm.

*CR = Total Core Recovery
**ROD = Rock Quality Designation
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PREFACE

Group Work Project No. 330-85-00 encompasses the replacement of the Pickerel River
Bridge on Highway 69. As a result of this replacement, an approximately 1.2 km section
of new horizontal alignment with improvements to the vertical alignment will be
constructed. This new alignment will involve the construction of new approaches to the
structure, the construction of a northbound left turn lane and a southbound right turn taper
to the Pickerel and Lower French River Road, and the reconstruction of all side roads and
existing entrances to fit the new alignment. Upon construction completion of the new
structure and alignment, the existing structure and highway infrastructure will be removed
and rehabilitated.

This project commences approximately 470 m south of the Pickerel River and extends
northerly to approximately 700 m north of the river, for a length of about 1.2 km
(including the new structure over the Pickerel River). The project is located within the
Geographic Township of Mowat, approximately 14.7 km south of Highway 64, in the
District of Parry Sound, in the MTO Northern Region, District 54, Sudbury.

The following report addresses the foundation investigation and design implications of a
proposed two span bridge at the Pickerel River crossing. A separate report prepared by
Trow Consulting Engineers Ltd. addresses the pavement and geotechnical concerns of the
assignment. :
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PART 1 - FOUNDATION INVESTIGATION

1.0 INTRODUCTION

This submission presents the results of a foundation investigation completed by Trow Consulting
Engineers Ltd. (“Trow”) for the proposed two span replacement bridge at the Pickerel River and
Highway 69 crossing. It is Trow's understanding that a two span replacement structure consisting
of a 39.0 m south span and a 77.5 m north span is proposed at this site. This proposed layout will
require a pier to be constructed within the river channel, approximately 10 m north of the south
shore. This portion of the report contains factual information (obtained from the field
investigation) pertaining to the design parameters required for the bridge foundations.

1.4 SITE DESCRIPTION AND GEOLOGICAL SETTING

1.1.1 Site Description

The proposed bridge site is located along Highway 69, approximately 25 m to the west of the
existing bridge at the Pickerel River. The approximate stationing of the proposed bridge site is
from Station 19+825 to Station 19+975, Mowat Township, District of Parry Sound. Appendix A

contains a site plan, sections and four (4) photographs of the site.

Numerous bedrock outcrops are exposed within the vicinity of the proposed replacement
structure location and large, surficial cobbles and boulders are visible along the northern shoreline
At the crossing, the terrain on the south side of the river is undulating corresponding with the
bedrock ridges and valleys, while a rise in elevation on the north side of the river is noted. The
surrounding area to the south of the river has occasional small coniferous trees and shrubs, with
marshy areas located within the bedrock valleys. The northern shoreline of the river contains
mature coniferous and deciduous trees.

1.1.2 Geological Setting

Published geological information confirms that the site, located within the Central Gneiss Belt,
comprises of bedrock consisting of Mesoproterozoic Gneisses of metasedimentary origin. As
previously noted, the topography in the area is undulating, and appears to consist primarily of
exposed bedrock.

1.2 Investigative Procedures

1.2.1 General

Part 1 of this report describes the investigative procedures adopted for the geotechnical
assessment of the proposed replacement bridge for the Pickerel River crossing. Properties of the
overburden soils and recovered bedrock samples were obtained by in-situ and laboratory testing.
The procedures, used during the investigation, are described below.

1
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1.2.2 Field Investigation

The field work for the investigation was carried out between October 24, 2000 and October 27,
2000, and consisted of twenty three (23) boreholes.

Six (6) boreholes were completed at the south abutment area (BH-1 to BH-6, inclusive), to
depths varying from 400 mm to 3.2 m. Ten (10) boreholes were completed at the north abutment
location (BH-20 to BH-29, inclusive), to depths varying from 200 mm to 3.2 m. All boreholes at
both the south and north abutment locations were advanced by hand powered soils augering
equipment until auger refusal was met. As a result of access limitations, it was not feasible to
mobilize track mounted-equipment (bulldozer, excavator or drill rig) to the abutment locations.
Upon meeting auger refusal, two boreholes at each abutment location (BH-1 and BH- 5 at the
southern location and BH-20 and BH-24 at the northern location) were cored (“NQ” size) a
minimum of 3.2 m into the encountered bedrock. A senior Trow geotechnical drill rig technician
supervised and logged the soil drilling and rock coring, which was performed by an approved soils
drilling contractor, Colbar Resources.

Seven (7) boreholes (BH-10 through BH-15, inclusive and BH-11B) located near the pier
location of the proposed structure were advanced through the overburden soils using a skid-
mounted BBS1 drill, positioned into place through the use of a barge, and equipped with solid
and hollow stem augers. The drill was operated by an approved soils drilling contractor, Marathon
Drilling Co. Ltd. Soil samples were obtained by using a 51 mm O.D. split-spoon sampler in
conjunction with standard penetration tests (ASTM D1586). The standard penetration (N) values
were recorded and used to provide an assessment of the relative density of the overburden soils
encountered within the river channel. Upon meeting auger refusal at the pier location, three (3) of
the seven boreholes (BH-11, BH-11B and BH-14) were cored between 1.6 m to 3.1 m into the
encountered bedrock. A “BQ” size core barrel and casing were used, and core samples of the
bedrock were retrieved for rock quality determination and classification. The recovered soil
samples and rock cores were used for identification and laboratory testing.

The borehole locations are shown on the attached site plan. Drawing 1, in Appendix A. These
locations in the field were established by chaining off WP markers provided by DS-Lea Associates
Ltd.’s (“LEA”) survey crew. The surface elevations were established by interpolating the ground
surface spot elevations and contours from a plan provided by LEA and are referenced to geodetic
datum. As it was not possible to place stakes within the river channel at the location of the pier,
LEA provided the station for WP2 as an offset on the existing bridge. In an attempt to place the
boreholes within the pier location, our field staff lined the barge into position with the provided
offset on the existing bridge and the staked out centreline of the proposed alignment on the
slopes. Once the barge was positioned, it was both anchored to the river bottom and tied to three
points along the southern shore. Upon review of the field sounding depths obtained during the
drilling process, and the river bathymetry data provided by LEA, we now suspect that the actual
locations of the boreholes advanced within the river channel vary between 1 to 7 m north of the
proposed pier location.

%
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Details of the soil and bedrock conditions encountered in the boreholes are included on the logs
and the Rock Core Description Table in Appendix B. Further details on soil descriptions for
classification purposes may be found on Figure 2, also included in Appendix B.

1.2.3 Laboratory Testing

The laboratory testing program for this assignment was limited to a detailed visual assessment of
the recovered soil samples and rock cores.

The results of the visual assessment are summarized on the attached borehole logs and Rock Core
Description Table in Appendix B.

1.24 Subsurface Conditions

The borehole locations are shown on the site plan and soil sections along the proposed centreline
of the three foundation elements, and are plotted on Drawing 1, located in Appendix A. Soil
sections at each of the three foundation elements are plotted on Drawing 2, also located in
Appendix A. Based on this information. the following different soil layers were encountered:

Topsoil/Surficial Boulders and Cobbles
Silty Sand/Sandy Silt

Alluvial Sand

Bedrock/Boulders

A summary of the above soil strata encountered in the boreholes, and inferred from the boreholes
is presented below.

1.2.4.1 Topsoil/Surficial Boulders and Cobbles

A surficial layer of topsoil, 80 mm to 150 mm thick, was encountered in boreholes BH-2, BH-3,
BH-4 and BH-6 and a layer of surficial boulders and cobbles contained within an organic matrix,
varying in thickness from 200 mm to 660 mm, was observed in boreholes BH-21, BH-22, BH-23,
BH-25, BH-26, BH-27, BH-28 and BH-29.

1.2.4.2 Siity Sand/Sandy Siit

A thin deposit (i.e. less than 500 mm thick) of wet, brown silty sand/sandy silt was encountered
beneath the topsoil layer in boreholes BH-2, BH-3, BH-4 and BH-6. This layer was described as
loose to compact. ,

1.2.4.3 Alluvial Sand

A thin veneer (i.e. less than 130 mm thick) of overburden comprised of coarse, brown, alluvial
sand was encountered surficially at the locations of boreholes BH-12, BH-13 and BH-14, within
the river channel.
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1.2.4.4 Bedrock/Boulders

Surficial bedrock was noted at the locations of boreholes BH-1, BH-5, BH-10, BH-11, BH-11B,

BH-15, BH-20 and BH-24. The auger refusal was met on probable bedrock (possible boulders)
beneath the silty sand/sandy silt layer in boreholes BH-2, BH-3, BH-4, BH-6, BH-26 and BH-27
and below the alluvial sand deposit in BH-12, BH-13 and BH-14. Auger refusal was met on’
probable boulders (possible bedrock) in boreholes BH-21, BH-22, BH-23, BH-25, BH-28 and
BH-29 beneath the surficial boulder and cobble layer.

Bedrock was confirmed by retrieving “NQ” size cores in boreholes BH-1, BH-3, BH-20 and BH-
24, i.e. at two locations beneath each of the two abutments and by retrieving “BQ” size cores in
boreholes BH-11, BH-11B and BH-14, i.. at three locations beneath the proposed pier.

The following table summarizes the location, depth to refusal, type of refusal, etc. of each
borehole.

Borehole Depth to Refusal Elevation of Type of
(m) Refusal Refusal

South Abutment
BH-1 0.00 (Bedrock outcropping) 179.9 Bedrock proven by coring
BH-2 0.51 179.3 Probable bedrock *
BH-3 0.41 179.6 Probable bedrock *
BH-4 0.36 , 180.7 Probable bedrock *
BH-5 0.00 (Bedrock outcropping) 180.6 Bedrock proven by coring
BH-6 0.61 179.2 Probabie bedrock *
Pier
BH-10 4.57 (water depth) 172.8 Probable bedrock *
BH-11 5.79 (water depth) 171.6 Bedrock proven by coring
BH-11B 5.79 (water depth) 171.6 Bedrock proven by coring
BH-12 5.61 (water depth plus|  171.8 Probable bedrock *

50 mm overburden)
BH-13 5.79 (water depth plus 171.6 Probable bedrock *

130 mm overburden)
BH-14 3.05 (water depth plus 174.3 Bedrock proven by coring

100 mm overburden)
BH-15 5.84 (water depth) 171.6 Probable bedrock *
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Trow
Borehole Depth to Refusal Elevation of Type of
(m) Refusal Refusal
North Abutment
BH-20 0.00 (Bedrock outcropping) 178.5 Bedrock proven by coring
BH-21 0.36 179.3 Probable boulder
BH-22 0.23 179.0 Probable boulder
BH-23 0.41 . 179.3 Probable boulder
BH-24 0.00 (Bedrock outcropping) 179.5 Bedrock proven by coring
BH-25 0.66 179.6 Probable boulder
BH-26 0.30 180.2 Probable bedrock *
BH-27 0.18 180.5 Probable bedrock *
BH-28 0.48 180.9 Probable boulder
BH-29 0.28 180.9 Probable boulder

*Bedrock levels were inferred from ‘grinding’ refusal to the machine augers. This refusal could, however, also
represent a boulder obstruction in some instances.

As noted above, bedrock either outcrops or is relatively shallow beneath the proposed pier and
two abutment locations.

The above elevations were estimated, based on the boreholes drilled at the pier and abutment
locations. Interpolation between boreholes is approximate, and, as such, actual footing elevations
will depend on the conditions encountered at the time of construction. The bedrock surface in
Northern Ontario is known to be erratic and hence may vary between explorations.

The reader is referred to Table 1 in Appendix B for detailed descriptions (i.e. RQD,
discontinuities, etc.) of the recovered bedrock cores. Descriptions of the recovered bedrock cores
are summarized within the following paragraphs.

The bedrock at the Highway 69 Pickerel River crossing belongs to the Rutter pluton, an igneous
rock of syenitic to monzonitic composition. It is one of many granitic and anorthositic intrusions
in the Central Gneiss Belt of the Grenville Province. The pluton is elongated and can be traced
from west of Alban, parallel to Highway 69, and southeast to several kilometres south of Pickerel
River.

At Pickerel River, the syenite / monzonite consists of about 60% reddish brown alkali and grey
plagioclase feldspar. Mafic minerals constitute about 35% to 40%. The mafic minerals are soft
and are most probably chloritized amphiboles. Biotite was not megascopically identified. Other
minerals present in the low percent range are glassy quartz, disseminated grains and small
aggregations of ruby red garnets, calcite as interstitial grains or on fracture planes, hematite, and
specks of sulphides. There are no clay minerals present to cause rock swelling, and the widely
disseminated specks of sulphides are not enough to cause concerns of acid rock drainage. The

/
/ Y \




W.P. 330-85-00 - Foundation Investigation and Design Report
Hwy. 69, Pickerel River Brldge Replacement, S08322G/G8

rock is non-magnetic. Visually, the rock has a coarse grained appearance, but microscopically is
seen to be fine to medium grained.

The pluton is deformed and was subjected to deep burial metamorphism. However, metamorphic
reconstitution and segregation of minerals has been minimal. Gneissosity is weakly to moderately
well developed. Mafic minerals cluster in disconnected aggregates which are mostly near planar,
but may also be irregularly shaped. The mafic aggregates are aligned on planes inclined at a
modest 10 to 15 degrees from the horizontal, rarely steeper. Individual mafic minerals mostly lie
in the planes of these aggregates, but many grains deviate from this general alignment. The result
is that the rock has maintained much-of its original igneous texture, and with that good grain
interlocking. Such an interlocking mineral fabric gives the rock structural integrity and strength.
The drill cores do not preferentially break on compositional foliation. There is thus no inherent
weakness in the rock mass due to the gneissic fabric.

The drill cores from the south abutment foundation (boreholes BH-1 and BH-5), and north
abutment foundation (boreholes BH-20 and BH-24) are solid with little tectonic disturbance.
Hairline cracks and narrow, well sealed, fractures are widely spaced. They are planar to irregular
shaped, with rough surfaces, and with no signs of slippage or fauit movement. Most core breaks
have occurred on these fractures. However, they are not unidirectionally orientated, and in total
do not impart a directional weakness on the rock mass. Except for minor and not significant
differences, the four cores are much the same.

The drill cores from the mid-river pier site, boreholes BH-11, BH-11B and BH-14, are more
highly fractured and mineralogically aitered than those from the north and south abutment sites.
Even the cores of boreholes BH-11 and BH-11B, which were drilled within 700 mm of each
other, differ from one another in their intensity of rock fracturing and mineral alteration. This
higher intensity of fracturing and alteration lends support to the idea that a now inactive east-west
fault zone, parallel to the French River fault, may also lie along the water course of the Pickerel
River.

1.2.4.5 Groundwater Conditions

Groundwater, perched on the bedrock surface, was encountered during the field work at a depth
of 300 mm below the existing grade at borehole BH-3. Otherwise, groundwater was not
encountered within the boreholes advanced for the abutments.

The river water elevation, based on survey data provided by LEA, was at El. 177.40 m, at the
time of the field investigation.
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2.0 Conclusion

The recommendations made in this report are in accordance with our present understanding of
the project and are provided solely for the use of the Ministry of Transportation, DS-Lea
Associates Ltd. and their design team for the design of the proposed Highway 69/Pickerel
River crossing for the permanent replacement bridge. We request that we be retained to review
the design and our recommendations as the design proceeds, to ensure that the final design is in
general agreement with our recommendations, and that our recommendations have been
interpreted as intended.

A subsurface investigation is a limited sampling of a site. Should any conditions at the site be
encountered which differ from those reported at the test locations, we require that we be notified
immediately in order to allow reassessment of our recommendations. It may then be necessary to
carry out additional field work and analyses.

Contractors bidding on or undertaking the works should, relative to the subsurface conditions,
decide on their own investigations, if deemed necessary, as well as their own interpretations of
the factual results provided herein, so that they may draw their own conclusions as to how the
subsurface conditions may affect them.

The information presented in this report is based on a limited investigation designed to provide
information to support an overall assessment of the current geotechnical conditions at the site
of the proposed Highway 69/Pickerel River crossing for the permanent replacement bridge.
The conclusions presented in this report reflect site conditions existing at the time of the
investigation. It is noted that the soil boundaries indicated on the logs are inferred from
discontinuous sampling and observations during drilling. These boundaries are intended to
reflect transition zones for the purposes of geotechnical design and should not be interpreted as
exact planes of geological change. :

The field investigation was performed by Messieurs S. McAuliffe and R. Imbeau, senior field
technicians, and supervised by Mr. L.J. Birn, B.Eng. This report has been prepared by Mr. L. J.
Bim, B.Eng., Mr. EA. Gonneau, P.Eng. and Mr. W. Meyer, M.Sc. Geology, P.Eng.
(examination and description of bedrock cores) and reviewed by Mr. S.E. Gonsalves, M.Eng,,
P.Eng. (Trow’s MTO designated foundation contact).
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We trust this report is satisfactory for your purposes. Should you have any questions, please do
not hesitate to contact this office.

Yours truly
Trow Consulting Engineers Ltd.

Lee J. Bim, B.Eng. - ' E.A. Gonneau, P.Eng.
Project Manager/Geotechnical Engineer

Principal S SEM. GONGE
MTO Designated Foundation {Contact :

LJB:joi/mto/8322G - Final Fdn. Report - Feb. 28-01 Ca)
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PHOTOGRAPH 1: Photograph taken at ~ Station 19+825, Iooklng north along the
proposed alignment's centerline.

PHOTOGRAPH 2: Photograph taken from the north side of the river looking south at the
river's south shore in the area of the proposed alignment's centerline.
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PHOTOGRAPH 3: Photograph taken from south shore of the river looking north towards
the proposed northern abutment location.

PHOTOGRAPH 4: Photograph taken from the west side of the existing bridge looking
northwest at the proposed northemn abutment location.
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RECORD OF BOREHOLE BH-1 ' METRIC
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RECORD OF BOREHOLE BH-2 METRIC
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RECORD OF BOREHOLE BH-3 '*' METRIC
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RECORD OF BOREHOLE BH-4 METRIC
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RECORD OF BOREHOLE BH-5 '*' METRIC
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181.80 Gnounosuamce % 8 gu E 20 40 60 80 10 20 30 40 kN/mS{GR SA (SI &CL)
~0.00 | ~75 mm =
GNEIS SYENITERMONZONITE 1Ina 81
2|na
180
3 |NQ
170
a{Na
‘A
R —— b or BoREROLE
Notes:

y'lhisbostgholefampnnofme
Foindation Invessation v

2) Borehole

~19+0403 oﬂset-ss:nnmof
referenced

PropoudNewAlog




RECORD OF BOREHOLE BH-6 ‘o

METRIC

GW.P. __330-85-00 LOCATION __ 5005738.4 N, 222 1720E ORIGINATED BY.
DIST___54 HWY _ 89 BOREHOLE TYPE___ Hand Sampiing / Hand Power Auger COMPILED BY M.D.
DATUM__Geodetic DATE _October 23, 2000 CHECKED 8Y EG.
[ 4
SO PROFLE - SAMPLES ga 3 ?:ZLEEPSJN(HRAN.VN#AN TEST— e CW"%E LR -
5 E|s$cl|2s 20 40 60 80 w - REMARKS
zlEle 3 §§ T ' g l GRAIN SIZE
ELEV. : . L ' ® ! o
1= DESCRIPTION <|g|t é § & [ SHEAR STRENGTH: Cu. KPa 5
’é 3|F'8 8 § g NcoNMED o+ FELDVANE WATER CONTENT (%) E DISTRIBUTION
179,80 GROUND SURFACE = 215 20 40 60 80 10 20 30 40 kWms|{GR SA (SI&CU
000 [ TOPSOIL, 2100 mim over -,
Jﬁ*ﬂ.‘m.m e 11, .
REFUSAL 'ro AUGER ON
PROBABLE BEDROCK OR
LDER
J'nus forms part of
/ 69, Pickerel RNerBﬁdge
2)Bomholo at station
~19+aa7.3.oﬂset-s.9m ht of
centreline as referenced to
3 N?u & - o
~¥J.3mdephoneomplgg:.

ATO4 S08322G.GPJ 02/20/01
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END OF BOREHOLE DUE 10
AUGER REFUSAL ON PROBABLE
BEDROCK OR POSSIBLE
R This borehole forms part of the
K y 69, Pickerel River Bridge

2) Borehole at station
~19+881.6, offset ~4.6 m left of
centreline as referenced to the
Proposed New Alignment.

- 10F 1
RECORD OF BOREHOLE BH-10 METRIC
GWP. __330-85-00 LOCATION __5085777.2N, 222 181.5 E ORIGINATED BY___ LB,
DIST__54 __ HWY _69 BOREHOLE TYPE___Standard Sampling / BBS1 COMPILEDBY __MJD.
DATUM___Geodetic DATE _Oclober 25, 2000 CHECKEDBY __ EG.
m A x NATURA.
SOIL PROFILE sampLes| & |3 | SPTTEST (Nvawe) ppsmc  NOBTNE awo
S <5 |85 ETRA P w £ REMARKS
Sle § ;E z 20 40 60 22 ! 5 w |cE A
3 et —————— Zz O
ELEV. ] Q E ~Cu. £ GRAIN SIZE
SERY DESCRIPTION g § § 2 §s £ E| SHEAR STRE"GT; cﬁ.& WATER CONTENT (%) € | oistriBUTION
177.40 GROUND SURFACE % 3|5° % 20 40 60 10 20 30 40 kN/mafGR SA (Sl &CL)
000 - - 177
[— i ?
[—] 178 | :
[—] é
-~ 575 ; H
- |
] 174 :
—] - ;
- | ;
- i ;
17283 iy 173
457 i [

. \ \ i
AN I\J‘}




RECORD OF BOREHOLE BH-11 '**  METRIC

GWP. __330-85-00 LOCATION __5095 782.0 N, 222 1614 E ORIGINATEDBY___LB.
DIST__54  HWY _69 BOREHOLE TYPE__BQ Core / BBS! COMPILEDBY __ M.D.
DATUM___Geodetic DATE _October 26, 2000 CHECKEDBY __ EG.

SOIL PROFILE o SPT TEST (N-Value) x PASTIC  MOWTORE ..
ST ES g g CONE PENETRATION TEST— | 4T E3em 3° | REMARKS
e[ [8|28(28] = % ® 2 | w—-ot—w |53 s
LEV, g g Sé HEAR STRENGTH: Cu. <°a 3 GRAIN SIZE
DESCRIPTION 5|2 § g § ElS - DISTRIBUTION

i S[E|F|E| 28|50 s wmmm s Megx | ool g
177.40 GROUND SURFACE 7 {8 |3 2 4 60 2 10 20 30 40 kNm3|GR SA (Si&cCL)
000 | WATER = -

[—] 17
—] 176
—| 178
—] 174
_:_ 173 ;
] 1,
| ] i
] 172
: ‘
m :
1]BQ '
170 !
HE A —eRpor soRERDLE «
1) This borenicle orms part of the
4, 1 69. Pickerel River Bridge !
2) at stati !
<19+887.3. offset ~4.6 m left of
ine as referenced to the
Proposed New Alignment.

VTO4 S08322G.GPJ 02/20/01
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RECORD OF BOREHOLE BH-11B ‘o'

METRIC

GWP. __330-85-00 LOCATION __ 50957821 N, 2221614 E ORIGINATED BY___LB.
DIST__54 HWY __ 69 BOREHOLE TYPE___BQ Core / BBS1 COMPILEDBY __MD.
DATUM___ Geodetic DATE _October 27, 2000 CHECKEDBY __EG.

SOIL PROFILE sampLes| @ |3 | SPTTEST (N-Vaiue) x P T
= go § CONE PENETRATION TESTe—— | UWIT ~  CONTENT (a7 . R
ol.] [5|58|2¢ 20 40 60 80 wo— i | & E REMARKS

ELEY. DESCRIPTION <lg|e|g é§ SHEAR STRENGTH: Ca, KPa z2 GRAIN SIZE

[DEPTH] i g z 8 Ev u : [Eiwwe WATER CONTENT (%) 2 | oisTRiIBUTION
177.40 GROUND SURFACE % AERE 20 40 80 10 20 30 40 KkN/ms| GR SA (SI&CL)
0.00 — -

[—] mn
——: 176
T 175,
—| 174
- 173
] 172
ébg GNEISSIC SYENITE/MONZONITE 7
BEDROCK
1
1|80
- ——END OF BOREROLE Z 120
Notes:
oy
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RECORD OF BOREHOLE BH-12 '°*'  METRIC

GWP. __ 330-85-00 LOCATION __5095780.2 N, 222 164 8 E ORIGINATED BY___ L8
DIST__54____ HWY _69 BOREHOLE TYPE___ Standard Sampling / BBS1 COMPILEDBY __ MD.
DATUM___Geodetic DATE _October 25, 2000 CHECKEDBY __EG.

SOIL PROFILE SAMPLES| & |5 | SPTTEST (N-vaive) e L
— Slig § CONE PENETRATION TEST—— |  DAF™  ESRR 1o . FEMARKS
Ole: |8 $5 z2 20 40 60 80 wp ———— W | E§ &

ELEV. DESCRIPTION el E 8§ SHEAR STRENGTH: Cu. kP 23 GRAIN SIZE

DEPTH s ;; > g|s= QuconemeED | 4 v, WATER CONTENT (%) £ DISTRIBUTION
177.40 GROUND SURFACE H AL E 20 40 60 80 10 20 30 40 kN'm3|GR SA (SI&CL)

B L e — g '

—] | 177

= |

—] | 178

L] ,

! 78 :
— i
—] | !
—1 | 174 |
- i
R ! i
o 173 i
T 172

\COARSE ALLUVIALEARD ___/

561 | REFUSAL ON PROBABLE -

) aggocx OR POSSIBLE
BOULDER

Notes:

1) This borehole forms of the
69, Pickerel

]
2) Borshole st station
~19¢m6 offset ~1.2 m left of
as referenced fo the
PtopoudNawAmmnt




RECORD OF BOREHOLE BH-13 '*' METRIC

GWP. __ 330-85-00 LOCATION __ 5095782.5 N, 222 167.1 E ORIGINATEDBY___ LB
DIST__ 54 HWY _ 68 BOREHOLE TYPE___Standard Sampling / B8S1 COMPILEDBY ___MD.
DATUM___ Geodetic DATE _October 25, 2000 CHECKEDBY ___EG

w NATLRAL
SOIL PROFILE SAMPLES ;\.I‘._I " § g(P)LEEI’sgN(N_Vd%.éN TEST PLUSTC  MOSTAE  Liouo
& | 3 20 40 60 80 T REMARKS
3 |e ' [2E |2 g ) | wpb———et——w | EG &
: o u W - i GRAIN SIZE
Eéﬁﬂ' DESCRIPTION E g : § % g E ;"EAR: Rﬂsﬂﬂmms?. :ﬁcu'é“?ﬁ WATERCONTENT (%) | — £ | OISTRIBUTION
O
177.40 GROUND SURFACE 5 218 g 20 40 60 %0 10 20 30 40 kN/m3f GR SA (SI &CL)
0.00 | W, it
- m
[~ B
[—] 176 !
- ‘75
[—] 174
»-—_—— 173 :
o 172 »
—=mmenen.in X0 mem_
171.61 H
579 REFUSAL ON PROBABLE '
BEDROCK OR POSSIBLE ;
BOULDER :
'_) 1) This borehole forms part of the )
1 69, Pickerel Rmr Bridge .
2) Borehole at station i
~19+886.9, offset ~1.1 m right of -
centreline as referenced to ;
Proposed New Abgmnent i

1TO4 S08322G.GPJ 02/20/01




RECORD OF BOREHOLE BH-14 ' METRIC
GWP. __ 3308500 LOCATION __5095 779.4 N, 222 1704 E ORIGINATEDBY___LB.
DIST__ 54 HWY _69 BOREHOLE TYPE__BQ Core / BBS1 COMPILEDBY __MD.
DATUM___Geodetic _ DATE _October 25, 2000 CHECKED BY £G.
SOIL PROFILE e |4 | SPTTEST (N-vaive) < PSTIC  ATURAL
- SAMpES .‘Eg | CONEPENETRATIONTES— |  DF™  ESON uve _ FEMARKS
2l 555 g‘? 20 40 60 = wp' o w |EE EmA
A ] é TCu R Z5 GRAIN SIZE
i OESCRIPTION 2 3 § Z|cE QSHW?%% WATERCONTENT(%) | — £ | DISTRIBUTION
17740 GROUND SURFACE g 2|5° E 20 40 60 23 10 20 30 40 Nms|GR SA (S1 &CL)
0.00 —
[— | 177
[—] 178
iy . 175
—
S T TUVIAL SAND deet L
1;‘1‘55 ‘ §mu brown. ' 174
" | 8ebrock 2180
173
3{Ba 72
e Z
[ END OF BOREHOLE
Notes;
1) This borenole forms part of the
B .GQiPm.Rw Bridge
2) Borehole at stavon
~19+883.8, ofeet ~4.3 m nght of
Proposed New Alignment.

MTO4 $08322G.GPJ 02/20/01




RECORD OF BOREHOLE BH-15 '  METRIC

GWP. __ 330-85-00 LOCATION __5095782.8 N, 222 170.3E ORIGINATED BY___LB.
DIST__54 HWY __68 BOREHOLE TYPE___ Standard Sampling / BBS1 COMPILEDBY __MJD.
DATUM___ Geodetic DATE _October 25, 2000 CHECKED BY EG.

e |Y SPT TEST (N-Val X
SOIL PROFILE — SAMPLESI By | 3 | cone S NETRATION TESTemm | 7™ e vy .
S 1268123 20 40 60 80 \ oW .5 REMARKS

ELEV, 5 & wie & 'EE v 3 GRN:SIZE

: DESCRIPTION <8 % % 2 § | SHEAR STRENGTH: Cu. KPa 3 | ’

DEPTH 5 3 = 8 § 5 conemen + FELD VAN WATER CONTENT (%) £ | oisTRIBUTIO
177.40 GROUND SURFACE % 2|6 | 20 40 60 80 10 20 30 40 KN/M3 | GR SA (SI&CL)
0.00 | WA ] ~

] 7

:—: 176

- *175

— 174

e 173

':' 172
S 5
REFUSAL ON PROBABLE
BEDROCK OR POSSIBLE

BOULDER
')mbaaholem part of the

m;m Pickerel River Bridge
at station
~19¢-8089 oﬂset-'damn%%of
centreline as referenced to
Proposed New Alignment.

MTO4 S08322G.GPJ 02/20/01
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RECORD OF BOREHOLE BH-20

10F1

METRIC

Jm Pmﬁwm

2) Borehole at station

~19+952.9, offset ~5.4 m left of
centreline as referenced to the
PropoudNewAloonmont

GWP. __ 3308500 LOCATION __5 095 848.1 N. 222 158.7 E ORIGINATED BY __LB.
DIST__54 ___ HWY _69 BOREHOLE TYPE___NQ Core / Hitt Drill COMPILEDBY __M.D.
DATUM___ Geodetic DATE _Ociober 25, 2000 CHECKEDBY __ EG.
SOIL PROFILE pLES| & g SPT TEST (N-vaiue) x e T
SAM ] CONE PENETRATION TES Teeem comEmE Hawe
6 £|158|2% 20 40 60 80 £ REMARKS
b4 [
ey eI SEARSTRENGTR i we o 2R | cetem
DE DESCRIPTION é : Sg § $fig o van WATERCONTENT(%) |~ £ | DISTRIBUTION
17850 GROUND SURFACE & 8|6 |g 20 80 10 20 30 40 kNm3lGR SA (SI&CL)
0.00
BEDROCK 1|Na 178
2|nat
177
3INQI
- “178
4|nal
A ——eno or BoREROE 1
Notes:




[—;
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RECORD OF BOREHOLE BH-21 '*' METRIC
GWP. __ 330-85-00 LOCATION _ 5095852.7 N, 2221575 E ORIGINATEDBY___L8B.
DIST__ 54 HWY _ 69 BOREHOLE TYPE___Hand Sampling / Hand Power Auger COMPILEDBY __MD.
DATUM___ Geodetic DATE _October 25, 2000 CHECKED BY E.G.
o NATURAL
SOIL PROFILE PLES| & SPT TEST (N-Vaiue) PASTIC N
= e £2 3 CONE PENETRATION rss-_ ot oo e N REMARKS
o REHER 20 40 6 w - X
. 4 M E 5§ wr——e——v 130 GRAIN SIZE
SERvT DESCRIPTION é 3z g 5§ g- gs HWWSTREN,GTH o WATERCONTENT(%) | - £ | oIsTRIBUTION
b3 (2]
179.70 GROUND SURFACE 7 2 g z 60 2 1020 30 40 kN'm3| GR SA (S!&CL)
B 2) 2 = i
¢ 179
REFUSAL TO AUGER ON
POSSIBLE BEDROCK OR
PROBABLE BOULDER
R_ This bostgngp forms part gf the
B ooy g
2) Borehole at station
~18+857.5, offset ~6.3 m left of
mﬁsewAl nrneﬂ'tmhe
5"‘313'?.",., ry & m to
4) Drilt moved ~1.0 m south of BH-21
& met auger | at ~0.1 m depth




- 10F 1
RECORD OF BOREHOLE BH-22 METRIC
GW.P. __330-85-00 LOCATION __5095850.7 N, 222 1613 E ORIGINATEDBY___LB.
DIST__54 HWY 69 BOREHOLE TYPE___Hand Sampling / Hand Power Auger COMPILEDBY __MD.
DATUM___ Geodetic DATE _October 25, 2000 CHECKED BY EG.
@ |5 | SPTTEST (N-Vaiue) x PASTC  Mobee  Loup
SOIL PROFILE SAMPLES ] D) g CONE PENETRATION TES T LT CONTENT it - REMARKS
g x 5158|2 'g 20 40 60 &0 wph———oY—w |[EF &
' . Z= GRAIN SIZE
T DESCRIPTION é % § g §§ § £ 83 Hm’:ﬁ? EL}%.DK‘?:E WATERCONTENT(%) |~ £ | DisTRIBUTION
Z x O SEAR
179, GROUND SURFACE % gdlo |g 20 40 60 &0 10 20 30 40 | KWm3|GR SA (SI&CL)
£ ° T —
REFUSAL TO AUGER ON i
POSSIBLE BEDROCK OR -
'PROBABLE BOULDER
l?' This borehole forms part of the |
Ao FE e e |
2) Borehole m%
<19+955.3. offset ~2.6 m left of !
a8 referenced to the ;
|
3% wo': ary & w o ;
4)Dﬁ||nmed~1.0?'?°n§|:‘faﬂ-22 ’
5) Dril maved =10 mus'tovalnl-’zz' ’ !
& auger at ~0.2 m depth ;

ATO4 S08322G.GPJ 02/20/01
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RECORD OF BOREHOLE BH-23 '** METRIC

G.W.P. ___330-85-00 LOCATION _ 50958513 N, 222 1666 E ORIGINATED BY
DIST__54 HWY __69 BOREHOLE TYPE___Hand Sampling / Hand Power Auger COMPILED BY M.D.
DATUM___Geodetic DATE _October 25, 2000 "~ CHECKED BY EG.
— Eo 3 CONE PENETRATION TEST-—— | LM CONTENT  LWAT
2|94 = REMARKS
Sl 5138 z 20 40 60 80 wp b oW w |23 A
ajuwjw > i =
ELEV, 4 -] g ; 3 GRAIN SIZE
gertH DESGRIPTION é s 3 g §§ g E | SHee STRENGT;H' mc"‘ N WATER CONTENT (%) 2 | oistrRiBUTION
(3]
179.70 GROUND SURFACE 5 3 @ 60 80 10 20 30 40 kmifGR SA (SI&CL)
0.00 %5
0.41 179
REFUSAL TO AUGER ON
POSSIB BE OCK OR ‘
LOER :
R. This borehole forms part of the i
1 69, Pickerel River Bridge !
) 2) Borehole at station ' }
~10+055.6, offset ~2.7 m nght of !
centreline as Monneed to !
3)m|umod~1'8mwatorsu-za :
& met auger refusal at ~0.1 m de
4)Dtil|moved-1 9 rm norih of BH.23
met auger refusal at ~0.3 m depth.




b

GWP. 330-85-00

RECORD OF BOREHOLE BH-24 '

LOCATION __5095850.8 N, 222 1704 E

METRIC

ORIGINATEDBY___L.8.

DIST__54 HWY _69 BOREHOLE TYPE___NQ Core / Hilti Drill COMPILEDBY __MD.
DATUM___Geodetic DATE _October 25, 2000 CHECKED BY EG.
SOiL PROFILE P x SPT TEST (N-Value) X MASTC ORTORE  LIQUD
SAMPLES| W p | 2 | CONE PENETRATION TEST— | OiT™  Eorenr L
5 " < B =~ [ =3 REMARKS
1 &18 20 40 60 80 ' oW ‘vl - I A
ELEV PTIO g ﬁi"‘i ' sg‘ SHEAR STRENGTH: CaKPa * Za GRAIN SIZE
DERTH| DESCRIPTION g § = 12 § gv g miconmen "+ &V WATER CONTENT (%) £ | oisTRIBUTION
H i zo
178, GROUND SURFACE @ 8|6 |g 20 4 60 ¢80 0 20 30 4 KN/m3|GR SA (SI&CL)
0.00 : i
BEDROCK 1 |NQ| 178 N
— |
21N} ‘
i 178 »
. T
3iNQy i
— “am %
4|NQ!
S ——eno oF BOREROLE T z
Notes: | |
1) This borehole forms part of the : !
, / 89, Pickerel River Bridge : f
2) Borshole at station 4 |
~19+854.8 offset ~6.5 m nght of : '
centreline as referenced to the :
| ;
|
|
1
b
i i
Lo i
L
|
I I
o
i t
P
s .
Q H
o~ H
] :
o i
a ?
(0] ‘
[¢]
S o
3 e s
< H > O ;
o - *
: N
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50

- TOF 1
RECORD OF BOREHOLE BH-25 METRIC
GWP. __330-85-00 LOCATION __ 50958536 N, 222 171.0E ORIGINATEDBY___L8B.
DIST__S4 __ HWY _69 BOREHOLE TYPE__Hand Sampling / Hand Power Auger COMPILEDBY __MJD.
DATUM___Geodetic DATE _October 25, 2000 CHECKEDBY ___EG.
w NAT RA
Son PR SAMPLES| ) | 2 | ZONE PENETRATION TEST—— | BOFC ERF U

= $Z2 |85 d = REMARKS

g « &3¢ z 20 40 60 2 wpl N W |23 A
ELEV. 8l ¢ g § o 2 GRAIN SIZE
v DESCRIFTION g : 3 g 5% %- gsnm STRE"G?'%%% WATER CONTENT (%) € | oismriBuTION

(%] =
180.30 GROUND SURFACE b 3|8 i 20 40 60 % 10 20 30 40 | kNmI|GR SA (SI&CL)
0.00 c
COBBLES, in an organic matrix. | 7 180 :

10
REFUSAL TO AUGER ON
POSSIBLE BEDROCK OR
PROBABLE BOULDER
1) This
F'O
2) Borehole at station
~1 90957 3, offset~6.5m n?heof
as referenced to
_%m was g &

4) Dnllmoved-1 Omeutofsﬂ-zs

augerremum-Mmmm
5)Dnl|movod~10mmm BH-25
met auger refusal

at~0.4 m depth.

borehole forms part of the
1 69, Pickerel River Bridge

N
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RECORD OF BOREHOLE BH-26 '*' METRIC
GW.P. __330-85-00 LOCATION __5095854.0 N, 222 1505 E ORIGINATED BY___LB.
DIST__54 HWY _69 BOREHOLE TYPE___Hand Sampling / Hand Power Auger COMPILEDBY __ M.D.
DATUM___Geodetic DATE _October 25, 2000 CHECKED BY EG.
SOIL PRI e |4 | SPTTEST (N-vaiue) < NATURAL
L PROFILE - SAMPLES| &) | 3 | GONE PENETRATION TES™. PATC  MOSTAE LOUD . CEMARKS
sl s,ig;’* 20 40 60 B | o gw oy feg| "N
ELEV. 2 g : g GRAIN SIZE
e DESCRIPTION g § § é §§ g., ;‘“m mem?'%’.{gg WATERCONTENT(%) | — £ | DISTRIBUTION
o
 180.50 GROUND SURFACE 7 2|8 2 20 60 &3 10 20 30 40 KNm3|GR SA (SI&CL)
O
RiE 2 L
REFUSAL TO AUGER ON
PROBABLE BEDROCK OR
POSSIBLE BOULDER
Notes:
1) This borehole forms part of the
H 69, Pickere! River Bridge )
Borehole at station
2 OO T oraet =135 mieh of
mwmm
3) Drif moved ~1 1] m ?gtl1o'1“ BH-26
z)ﬂumea“-m%m@gau'-zé
3&&?&&%\9 ~2.0 m north
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T

4)Drillmovod~1 OmustofBH~27
& met auger refusal at ~0.2 m
5) Drlllnmod~1.0qu|of8
] m depth.
BH g;g:'mopmm-nmm

N

RECORD OF BOREHOLE BH-27 '*' METRIC
G.W.P. ___330-85-00 LOCATION __5095 857.0 N, 222 153.2E ORIGINATED BY __ L B.
DIST 54 HWY __69 BOREHOLE TYPE / Hand Power COMPILEDBY ___M.D.
DATUM___Geodetic DATE _October 25, 2000 CHECKED BY EG.
e |Y SPT TEST (N-Value) PLASIC  MORTRE  Lawo
SOiL PROFILE SAMPLES Eo 3 CONE PEN(I:‘TRATlON TEST— [t CONTENT  LaiT - REMARKS
Sla| (& EE g? 20 40 60 &0 wpbh———e¥——iw | E ] &
. o8 2 |eale 25 GRAIN SIZE
gé.sv. DESCRIPTION g g g g §5 gi SHEAR STRENGTH %&K‘ZA:"E WATER CONTENT %) | > & pORAIN SIZE
: O UICK 'x
30 40 kN/m
18070 GROUNDSURFACE | & 3|8 |3 20 40 e0 80 10 20 2GR sa (stacy
IW U [~
' 180
REFUSAL TO AUGER ON
PR LE BEDROCK OR
“POSSIBLE BOULDER
aateeiomnt e
F%I .
2) Borehole at station
-1m1 oﬂm-wamlenof
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10F 1
RECORD OF BOREHOLE BH-28 METRIC
GWP. __ 330-85-00 LOCATION __ 5005 858.1 N, 222 174.2 E ORIGINATED BY___L.B.
DIST__ 54 HWY _6g BOREHOLE TYPE___Hand Sampiing / Hand Power Auger COMPILEDBY __ M.D.
DATUM___Geodetic DATE _October 25, 2000 CHECKED BY E.G.
'] NATURAL
& SPT TEST (N-Vaiue) x PASIC  NOSTORE  LIOUD
SOIL PROFILE - SAMPLES i 2 3 CONE PENETRATION TESTemem [t CONTENT LI - RE ks
al.| 15|58 ""g 20 40 60 80 w w w |=E MAR
b 4 . Z8 GRAIN SIZE
o ooowroc \SHIEIE B Bl [Fommmen e | rncoweroy | S8 | oTANSE,
18140 GROUND SURFACE 5 3)|8° E 20 40 60 80 10 20 30 40 KM GR SA (SI&CL)
% nic matrix, 00 I 18‘%
' SAL TO AUGER ON |
PSSgu ugcx on !
PROBABLE BOULDE :
This borehole forms i ?
H 89, Pickerel | Bndge
b )
vk e f ngmof
s the
New Ali
3) was dry & to
.2 m depth . \
4) Drill moved ~1.0 m east of BH-28
& met auger refusal at ~0.4 m d&_pm
5) Drill moved ~1.0 m west of BH-28
& met auger refusal at ~0.4 m depth.
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of
& met auger refusal at ~0 5mdgm.
4)Dﬂllmved~1.0mmstof8 29
& refusal m

RECORD OF BOREHOLE BH-29 '*' METRIC
GWP. __330-85-00 LOCATION __5095855.5 N, 222 177.0E ORIGINATED BY___LB.
DIST_54  HWY _69 BOREHOLE TYPE__Hand Sampling / Hand Power Auger COMPILEDBY __ MJD.
DATUM___Geodetic DATE _October 25, 2000 CHECKEDBY __EG.
M X NATURAL
SOIL PROFILE SAMPLES | & g SPTTEST (N-value) | oo maASTC  MoWTRE .quo
= < g & = - [ = REMARKS
5 1S 20 40 60 \ M i |-E A
ELEV Z i85 é% SHEAR STRENGTH: Cu_ <58 " zZ3 GRAIN SIZE
- PTH < 'R
D DESCRIPTION : 3|7 g gg 353 smRm. 1 RS WATER CONTENT (%) £ | osTrRiBUTION
18120 GROUND SURFACE b 2|8 |3 20 40 60 2 10 20 30 40 kN/m3 | GR SA (SI &CL)
1665 AL o “m : —
REFUSAL 10 AUGER ON !
POSSIBLE BEDROCK OR |
'PROBABLE BOULDER ;
Hhomey 28, Brskgre an}aer 8 |
Feunaston | rdge : !
2) Borehole at i
Z184950 1 ofset ~13.4 m gt of ;
zm m‘% 5 open o
3) Dnill moved ~1.0 m north of BH-29




S08322G/G8

TABLE 1
ROCK CORE DESCRIPTION
Core Recovery Core Description
BH#
RC# Depth (m) % % Depth - Description
CR* RQD** (m)
1 1 0.0 t0 0.76 97 50 0.0t03.19 | Gneissic Syenite / Monzonite
§ ?;’g :g ;; g gg ;z - Dark, reddish brown, fine to medium grained, much
: : th from t b ;
4 228103.19 | 101 97 e same ffom top to bottom;
- relict igneous texture; gneissosity weekly

1to4 00-319 o8 70 developed, dip 15 to 20 degrees, some steeper

sections; no core breaks attributable to mineral
foliation;

- rock is massive, very solid; no open channel ways; a
few hairline cracks (8 counted), which are hematite
and hematite plus calcite cemented; irregular dips of
mostly 45 degrees or steeper; rough surfaces; no

visible signs of slippage or fault movement on any
core breaks.

Comment: NQ drilling; 26 pieces of core, average length per piece 12.27 cm. Since the cores (RC #2, in particular) were so badly damaged
during the drilling operation, it could not be ascertained whether or not the majority of the fractures were machine breaks or natural geological
breaks. As a conservative measure, all fractures were regarded as geological breaks, resulting in a low RQD value at 33% for RC 2. The core of
RC 2 has deep scratch marks and shows signs of churning and grinding on non-geological breaks. We believe that the actual RQD value for the
hole would indeed be much greater if the extent of damage to the rock cores was less during the drilling operation.

*CR = Total Core Recovery

**ROD

= Rock Quality Designation
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S08322G/G8

TABLE 1
ROCK CORE DESCRIPTION
Core Recovery Core Description
BH#
RC# Depth (m) % - % Depth Description
CR* RQD** (m)
5 1 0.0 to 0.91 110 74 0.0to 3.25 Gneissic Syenite / Monzonite

2 091 to 1.67 103 100 - Dark, reddish brown,; fine to medium grained, some

3 1.67to0 2.28 105 100 coarser grained pink feldspathic and darker mafic

4 2.28t03.25 100 97 segregations;

- relict igneous textures; gneissosity weakly

1to4 0.0to 3.25 104 92 developed, dip 10 -15 degrees; good crystal

interlocking; no core breaks on mineral foliation;

- rock is massive, very solid; no open channel ways; a
few hairline cracks and fractures (20 counted) with
up to 3 mm aperture, cemented by hematite or
hematite plus calcite; incipient brecciation in Run 4;
cracks and fractures are planar to highly irregular,
dips mostly 45 degrees or steeper; rough surfaces; no
visible signs of slippage or fault movement on any
core breaks.

Comment: NQ drilling; 22 pieces of core, average length 14.77 cm.

*CR = Total Core Recovery
**ROD = Rock Quality Designation
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S08322G/G8

TABLE 1
ROCK CORE DESCRIPTION
Core R‘ecovefy Core Description
BH#
RC # Depth (m) % % Depth Description
CR* RQD** (m)
1 1 579t08.13 96 52 00to 5.79 Water
57910 8 13 Gneissic Syenite./ Monzonite

- Dark reddish brown; fine to medium grained; mafic
minerals partly chloritised, but less so than in 11B;

- relict igneous textures; gneissosity weakly to
moderately well developed; dips 10-20 degrees, but
locally more steeply; good crystal interlocking; no
visible signs of slippage or fault movement on any
core breaks;

- rock fractured (about 25 cracks counted); fractures
from hairline to about 3 mm aperture; hematite or
hematite plus calcite cemented; fractures irregular,
some planar; dips variable but mostly 45 degrees or
steeper; rough surfaces; no visible signs of slippage
or fault movement on any core breaks.

Comment: BQ drilling; 30 pieces of core; average length per piece 7.8 cm.

*CR
**ROD

= Total Core Recovery
= Rock Quality Designation




S08322G/G8

TABLE 1
ROCK CORE DESCRIPTION
Core Recovery Core Description
BH#
RC # Depth (m) % % Depth Description
CR* RQD** (m)
11B 1 579t07.42 102 37 0.0 to 5.79 Water
579 to 7.42 Gneissic Syenite / Monzonite

- 5 cm rusty weathered top; dark, reddish brown with
a green hue due to abundant chlorite; fine to medium
grained, with several coarser grained feldspathic
segregations; mafic minerals in part strongly
chloritized;

- relict igneous texture; gneissosity poorly developed,
dip about 10 degrees; good crystal interlocking; no
visible signs of slippage or fault movement on any
core breaks;

- rock highly fractured (about 40 fractures counted);
fractures irregular to near planar, with up to 4 mm
aperture; hematite or hematite plus calcite cemented;
one small solution cavity on a calcite cemented
fracture at 6.25 m; dips variable but mostly >45
degrees; rough surfaces; no visible signs of slippage
or fault movement on any core breaks.

Comment: BQ drilling; 24 pieces of core; average length per piece 7.16 cm.

*CR
**ROD

= Total Core Recovery
= Rock Quality Designation




S08322G/G8

-

TABLE 1
ROCK CORE DESCRIPTION
Core Recovery Core Description
BH#
RC# Depth (m) % % Depth Description
CR* RQD** (m)
14 1 3.15t04.15 100 22 0.0 to 3.05 Water A
2 4.15t06.24 100 53 #4* 30510 3.15 Sam! a.nd Mufl .
3.15 to 6.24 Gneissic Syenite / Monzonite
1510 6. - Dark, reddish brown; fine to medium grained, some
l1to2 3.15t06.24 100 43 coarser feldspathic and mafic segregations; mafic

minerals in part green, chloritised,;

- relict igneous texture; gneissosity weakly
developed, dips 10 - 15 degrees; good crystal
interlocking; no core breaks attributable to mineral
foliation;

- rock is solid, but strongly fractured (45 fractures
counted); some local incipient brecciation; fractures
are mostly irregular, some planar, hairline to cracks
with 2 mm aperture; cracks cemented by hematite or
hematite plus calcite, green chlorite; dips highly
variable, mostly 45 degrees or steeper; rough
surfaces; no visible signs of slippage or fault
movement on any core breaks.

Comment: BQ drilling; 42 pieces of core; average length per piece 7.33 cm.

*+* Despite the many pieces, much of the core reassembles surprisingly well. Many core breaks are not on rock fractures and appear machine
related; reassembling core along non-geological breaks does not increase the RQD for the upper 1.0 m, but increases it from 53% to over 80% for
the lower 2.09 m.

*CR = Total Core Recovery
**ROD = Rock Quality Designation




S08322G/G8

TABLE 1
ROCK CORE DESCRIPTION
Core Recovery Core Description
BH#
RC# Depth (m) . % % Depth ' Description
CR* RQD** (m)
20 1 0.0t0 0.76 100 42 0.0t03.23 Gneissic Syenite / Monzonite
2-4 0.76 t0 3.23 94 79 - Dark, greenish grey to deep reddish brown; fine to
medium grained, some coarser feldspathic
l1to 4 0.0to3.23 95 70 segregations;

- relict igneous textures; gneissosity moderately well
developed, mineral layers mostly less than 5 mm
thick; dips 10 - 15 degrees; good crystal interlocking,
no core breaks attributable to mineral foliation;

- rock massive, very solid; no open channel ways; a
few hairline cracks and fractures (11 counted); cracks
are hematite or hematite plus calcite cemented,
cracks are planar to irregular, with dips 20 - 60
degrees; rough surfaces; no visible signs of slippage
or fault movement on any core breaks.

Comment: NQ drilling; 20 pieces of core; average length per piece 16.15 cm. Core runs 2,
sequence could only partially be restored.

3, and 4 appear to be mixed up, and the correct

/LA

*CR = Total Core Recovery
**ROD = Rock Quality Designation




S08322G/G8

TABLE 1
ROCK CORE DESCRIPTION
Core Recovery Core Description
BH# :
RC# Depth (m) % % Depth Description
CR* RQD** ° (m)
24 1 0.0t0 0.76 96 58 0.0t03.20 | Gneissic Syenite/ Monzonite

2 0.76 to 1.52 71 50 - Dark, deep reddish brown; fine to medium grained,

3 1.52t02.38 100 100 some coarser feldpathic and mafic segregations;

4 2.38103.20 123 83 - relict igneous texture; gneissosity moderately well

developed; mineral layers mostly less than 5 mm

1to4 0.0t0 3.20 98 74 thick; dips 10 - 15 degrees; good crystal interlocking;

no core breaks attributable to mineral foliation;

- rock massive, very solid; no open channel ways; a
few hairline cracks and fractures (10 counted); cracks
are hematite or hematite plus calcite cemented;
cracks are near planar or irregular; dips variable;
rough surfaces; no visible signs of slippage or fault
movement on any core breaks.

Comment: NQ drilling; 22 pieces of core; average length per piece 14.5 cm.

*CR
**ROD

= Total Core Recovery
= Rock Quality Designation




JOB NO. S08322G PAGENO. 1

TOWNSHIP: Pickerel River W.P. 330-85-00 DATE: October 2000
194720 9.0 LT of proposed & D+600 194800 Proposed & D
0 NFP BR 0 NFP BR
19+740 3.0 LT of proposed &, D-1.0 19+800 17.0 RT of proposed & D+2.0
0-280 BrSaW Org Tr Gr 0 NFP Asph
280 NFP BR
. 194825 Proposed & D
19+740 7.0 LT of proposed & D-700
0-1.0 BrSaWGrTrOrg, Sat, L
0 NFP BR 1.0 NFP BR
194740 11.0 LT of proposed & D-600 19+850  Proposed L. D
194750 Proposed & 194850 17.0 LT of proposed & D-1.0
0-1.0 BrCoSaW Tr Gr, Moist, L 69SA#1 10(())- 100 ON;ngR
No testing required.
1.0 NFP BR
194850  17.0 RT of proposed & D+3.0
194785 7.0 LT of proposed &. D-1.2 0 NFP Asph
0-1.2 Org
1.2 NFP BR 194950 Proposed & D
0 NFP BR
194785 12.0 LT of proposed & D-1.2
| ‘3) -1.3 ON;gp BR 19+978 Proposed & D
0-200 Org
200 NFP BR/RF

19+800 17.0 LT of proposed & D-800

0 NFP BR

LOCATION: Pickerel River Bridge Replacement & Re-Alignment for 1.0 km JOB NO. S08322G W

Referenced to Chainage of the Proposed Alignment - HIGHWAY 69 ~
7.



JOB NO. S08322G PAGE NO. 2
TOWNSHIP: Pickerel River W.P. 330-85-00 DATE: October 2000
194988 20.0 LT of proposed & D-100 204020 11.0LT of proposed &  D+400
0-850 BrSaW TrGr, Moist, L 69SA#2 0-050 Org
Not Accep Granular “B”, Type I 050 NFP BR
69.9% Passing 300 um
11.7% Passing 75 pm
Accep SSM 20+020 11.0 RT of proposed & D-1.2
850 NFP RF/BR
0-030 Org
030 .NFP Blds/BR
194996 Proposed & D
0-250 Org W Sa, Moist, L 204040  Proposed & D
250 NFP RF/BR
0-050 Org
050 NFP BR
20+000 20.0 LT of proposed & D+2.3
0 NFP BR 204040 11.0LT of proposed &  D+500
0 NFP BR
20+000 20.0 RT of proposed & D-200
0-550 BrSaW Org, Moist, L 204040 11.0 RT of proposed &. D-1.0
550-1.4 BrOrg, Sat, L
1.4 NFP RF/BR 0-150 Org W Sa, Moist, L
150 NFP Blds/BR
20+010  Proposed & D
20+060  Proposed & D
0-620 BrOrg W Tr Sa W Bids, Moist, L
620 NFP RF/Blds 0-150 Org
150 NFP BR
204010  20.0 LT of proposed & D+2.3
204060 11.0LT of proposed &  D+100
0 NFP BR
0-100 Org
100 NFP BR
204020  Proposed & D
0-020 Org 204060 11.0 RT of proposed &  D+200
020 NFP BR
0-020 Org
020 NFP BR

Referenced to Chainage of the Proposed Alignment - HIGHWAY 69

LOCATION: Pickerel River Bridge Replacement & Re-Alignment for 1.0 km

JOB NO. S08322/
50)

&1



