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FOUNDATION INVESTIGATION REPORT
DETAIL DESIGN
MINDEMOYA LAKE BRIDGE AND DAM REPLACEMENT
HIGHWAY 542, MANITOULIN ISLAND
G.W.P. 5460-04-00, SITE 49-023

Geocres Number: 41G-8

PART A: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted for the
proposed replacement of the bridge and dam located on Highway 542 at the south end of
Mindemoya Lake. The existing structure consists of a combined dam and bridge at the outlet of
Mindemoya Lake to Mindemoya River.,

A preliminary foundation investigation was carried out for this project by Thurber in August 2006,
and the factual data from that investigation has been incorporated into the current assignment.

The purpose of the investigation was to explore the subsurface conditions at the site and, based on
the data obtained, to provide a borehole location plan, borehole logs, stratigraphic profile and a
written description of the subsurface conditions. A model of the subsurface conditions was
developed to describe the geotechnical conditions influencing design and construction of the
foundations and approach embankments for the proposed replacement bridge and dam.

Thurber carried out the investigation as a sub-consultant to McCormick Rankin Corporation, under
the Ministry of Transportation Ontario (MTQ) Agreement Number 5004-E-0056.

2 SITE DESCRIPTION

The bridge and dam site lies at the south end of Mindemoya Lake on Highway 542, approximately
6 km west of the Town of Mindemoya on Manitoulin Island. It lies in the Township of Central
Manitoulin, District of Manitoulin.

The general site area is located within the physiographic region referred to as Manitoulin Island.
The island is part of the Niagara cuesta, the rim of a large dolomitic saucer underlying the
Michigan basin. It is characterized by a dolostone bedrock plain, gradually rising out of Lake
Huron along the south side of the island and terminating in successive step cliffs along the centre
and north sides of the island.

Mindemoya Lake and the study site itself are located within a broad lowland between areas of
bedrock plain, formed by infilling of a north-south trending bedrock channel with stratified

deposits of clay, sand and silt during submergence of the island by glacial Lake Algonquin.
r—
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Highway 542 forms the south boundary of Mindemoya Lake, with the roadway embankment
constructed approximately 1 to 2 m above adjacent grade to create an earth dam. The lake is
relatively shallow upstream of the structure (approximately 0.5 m) and the downstream river was
approximately 0.3 m deep at the time of the investigation. Vegetation in the ditches along the
downstream side of the dam indicates wet conditions and probable seepage through the dam.

Photographs of the site are provided in Appendix C. The existing outlet structure at Mindemoya
River consists of an integrated stop log control structure and concrete deck bridge. The existing
bridge deck has a span of 6.1 m and width of 6.0 m. The lands to the south of Highway 542
comprise relatively flat farmland. Brush and trees have reclaimed much of the property west of
Mindemoya River.

3 SITE INVESTIGATION AND FIELD TESTING

Thurber carried out site investigation and field testing for the detailed design phase of this project
during the period July 12 to August 10, 2007. The fieldwork for the preliminary investigation was
carried out from August 21 to 27, 2006. In total, 27 boreholes were drilled and sampled at the
locations of the proposed bridge, dam control structure, approaches and embankments.

The approximate locations of the boreholes are shown on the attached Borehole Locations and Soil
Strata Drawings in Appendix D. The locations and depths of the boreholes were as follows:

Table 3.1 — Borehole Details

. Number of Depth of
Location Study Phase Boreholes Borehole Numbers Boreholes (m)

Proposed Bridge . 07-M6, 07-M7,
Abutments Detail 4 07-M14,07-M15 | SO210372
Proposed Control Preliminary 3 06-M1, 06-M3, 06-M4 35.1037.7
Structure Detail 3 07-M1, 07-M3, 07-M4 347 to 35.1

. 07-M2, 07-M5,
Structure Approaches Detail 4 07-M11, 07-M12 15.8 t0 20.4
Existing and Proposed Preliminary 9 08;1‘:/11\1 ;00976_3491 5 13.0t0334
Embankments Detail 4 07-M10, 07-M13 15710 15.8

The borehole depths in Table 3.1 include recovery of an approximate 3 m length of rock core at

four locations.

Thurber positioned the boreholes in the field relative to the centreline of Highway 542 and the
existing bridge structure. The coordinates and ground surface elevations at the boreholes were
subsequently established by MRC. The coordinates and elevations of the boreholes are given on
the Borehole Locations and Soil Strata Drawing and on the individual Record of Borehole Sheets
in Appendix A.

A layer of rock fill surrounded by silt fence was placed in Mindemoya Lake and on the east bank of
Mindemoya River to form platforms for drilling of boreholes 06-M01, 07-M1, 07-M7 and 07-M135.
The rock fill was removed following completion of drilling.

A
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A combination of hollow stem auger and rotary drilling techniques was used to advance the
boreholes. Samples were obtained using a split spoon sampler in conjunction with Standard
Penetration Tests (SPT). Where soft to {irtn cohesive soils were encountered, the undrained shear
strength was evaluated using the MTO shear vane, and thin wall tube samples were recovered. The
boreholes were supplemented by dynamic cone penetration testing. Bedrock cores were recovered
using NQ coring equipment.

A member of Thurber’s engineering staff supervised the drilling and sampling operations on a full
time basis. The inspector logged the soil and groundwater conditions encountered in the boreholes,
and collected, labelled and arranged for transport of the samples to Thurber’s laboratory.

Standpipe piezometers and monitoring wells were installed in and adjacent to selected boreholes to
monitor groundwater levels and conduct field permeability testing. The completion details of the
piezometers and wells are presented in Table C1 of Appendix C.

The boreholes without piezometers were grouted upon completion, and the piezometers and
moenitoring wells were subsequently decommissioned in accordance with the abandonment
requirements of MOE Reg. 903.

Field permeability (slug) testing was carried out in six monitoring wells installed in or adjacent to
boreholes 07-M3, 07-M4 and 07-M6. The tests were carried out in general accordance with ASTM
1> 4044-96. The results are presented in Appendix C.

4 LABORATORY TESTING

All recovered soil samples were subjected to visual identification and to natural moisture content
determination. The results of this testing are shown on the Record of Borehole sheets in
Appendix A,

Selected samples were subjected to gradation analysis (sieve and hydrometer) and Atterberg Limits
testing. A thin wall tube sample of silty clay from borehole 07-M1 was selected for one-
dimensional consolidation testing. The results are shown on the Record of Borehole sheets in
Appendix A and on the charts in Appendix B.

The rock core descriptions were confirmed in the laboratory and Point Load Tests were conducted
to assess the compressive strength of the rock.

5  DESCRIPTION OF SUBSURFACE CONDITIONS

51 General

Reference is made to the Record of Borehole sheets in Appendix A and to the Borehole
Locations and Soil Strata Drawings in Appendix D. An overall description of the
stratigraphy based on the conditions encountered in the boreholes is given in the following
paragraphs. However, the factual data presented in the borehole logs takes precedence
over this general description and interpretation of the site conditions.

—
LY

THUREER



Mindemoya Lake Bridge and Dam Replacement Page 4

The soil stratigraphy encountered at this site generally consists of existing road
embankment fill and/or relatively thin layers of topsoil, sand or silt, overlying a layer of
soft to stiff silty clay, underlain by a silt stratum and a thick deposit of sand. The sand
overlies bedrock.

More detailed descriptions of the individual strata are presented below.

It is noted that a 0.6 to 1.2 m thick layer of rockfill was placed to form a drilling platform
at boreholes 06-M1, 07-M1, 07-M7 and 07-M15. In the description below, depths at these
locations are referenced to the top of the rockfill, which has since been removed.

5.2 Proposed Bridge Location
Boreholes 07-M6, 07-M7, 07-M14 and 07-M15 were drilled at the proposed bridge
abutments. Boreholes 07-M11 and 07-M12 were drilled at the approaches.

5.2.1 Topsoil

A 150 to 275 mm thick layer of topsoil was encountered surficially at the west abutment
and both approaches. Topsoil was not encountered in the boreholes at the cast abutment
situated within the riverbank. The topsoil thickness may vary between and beyond the
borehole locations and the data is not intended for the purpose of estimating quantities.

52.2 Upper Silt and Sand Layers

Layers of silt and sand were encountered below the topsoil at the west abutment and both
approaches. These deposits comprised sand, trace silt, to silt, trace sand, and contained
trace rootlets, topsoil, wood fibres, and locally shells. The colour varied between dark
brown, brown and grey.

SPT N-values obtained in these deposits ranged from 4 to 13 blows/0.3 m, indicating a
loose to compact condition.

The natural moisture content of recovered samples ranged from 19 to 39%, with one
sample at 4%.

The total thickness of the sand/silt layers was 1.1 to 1.2 m, with the base at 1.4 m depth
(elevation 1953.4 to 195.6 m).

523 Silty Clay

A layer of silty clay was encountered below the sand/silt at the west abutment and
approaches, and immediately below the rockfill drilling platform at the east abutment.

Based on SPT values of 2 to 15 blows/0.3 m, the consistency of the clay is soft to stiff.
The undrained shear strength of the clay, assessed by in situ vane testing, ranged from 36
to 80 kPa (firm to stiff).

The natural moisture content of the silty clay ranged from 21 to 36%.

THURBER
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The results of laboratory tests carried out on five samples were as follows:

Gravel % 0

Sand % Otol
Silt % 65 to 76
Clay % 23 to 34

Liquid Limit 29 to 38
Plastic Limit 17 to 20

The results of these tests indicate that the silty clay is a CL to CI soil (low to medium
plasticity).

The grain size distribution curves for the samples tested are shown in Figures 07-B3 and
07-B4, Appendix B. The Atterberg Limits are plotted on Figures 07-B15 and 07-B16.

The clay layer ranged in thickness from 1.4 to 4.7 m. The depth to the base of the clay
layer ranged from 2.2 to 6.1 m (elevation 190.9 to 193.9 m).

5.24 Silt

The clay was underlain by a layer of silt at all borehole locations. The silt contained trace
to some clay, trace sand and was described as grey and wet. The bottom 3.2 m of this unit,
below 8.4 m depth, at the north end of the east abutment (BH07-M7) was described as
clayey silt to silty clay.

SPT N-values obtained in the silt ranged from 4 to 33 blows/0.3 m, indicating a loose to
dense condition,

The natural moisture content of recovered samples ranged from 17 to 28%.

The results of laboratory tests carried out on eight samples were as follows:

Gravel % Otol
Sand % Otas
Silt % 77 to 85
Clay % 13 to 23

The grain size distribution curves for the samples tested are shown in Figures 07-B6 to
07-B8, Appendix B.

The silt unit ranged in thickness from 4.5 to 9.4 m. The depth to the base of the silt ranged
from 9.1 to 11.9 m (elevation 183.6 to 187.7 m).

5.2.5 Sand

Sand was encountered below the silt unit in all boreholes. The sand varied from trace silt
content to silty, and contained trace gravel and occasional silt inclusions. It was described
as grey and wet.
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SPT N-values obtained in the sand typically ranged from 20 to 49 blows/0.3 m, indicating

a compact to dense condition. Isolated values of 10 and 56 blows/0.3 m were also

obtained.
The natural moisture content of recovered samples ranged from 14 to 29%.

The results of laboratory tests carried out on eleven samples were as follows:

Gravel % Oto3
Sand % 59 t0 95
Silt & Clay % 4 to 41

The grain size distribution curves for the samples tested are shown in Figures 07-B10 to
07-B12, Appendix B. The percentage of silt and clay size particles in two samples (37 and
41%) may reflect the presence of silt inclusions in the samples tested.

The sand extended to auger refusal or top of bedrock at depths of 30.2 to 34.1 m (elevation
162.9 to 165.0 m), indicating a deposit thickness of 18.6 to 23.7 m. The approach
boreholes were terminated in sand at 15.8 m depth.

5.2.6 Bedrock and/or Refusal

Auger refusal was encountered on bedrock, probable bedrock, and a possible boulder at the
depths and elevations listed in Table 5.1,

Table 5.1 — Depth to Bedrock and/or Refusal

. Bedrock and/or Refusal
Locat Borehol C t
ocation orchole Depth (m) | Elevation (m) ommen

West Abutment 07-M6 341 162.9 Bec.irock proven by
North End coring
West Abutment 07-M14 33.8 163.0 Probable bedrock
South End
East Abutment Probable boulder above
North End 07-M7 30.2 165.0 the bedrock surface
East Abutment 07-MI15 320 163.4 Be('irock proven by
South End coring

The bedrock recovered in the core samples consists of dolostone. The rock is described as
fresh, thinly bedded, and brown to grey.

The core recovery was 100%. The measured RQD values in the full core runs ranged from
90 to 100%, indicating an excellent quality rock. The Fracture Index was 0 except for a
single value of 3 fractures in the top 0.3 m of one core.

Based on Point Load Testing, the unconfined compressive strength of the bedrock was
estimated to range from about 125 to 155 MPa. Based on these strength values and the
classification system given in the Canadian Foundation Engineering Manual, the rock is
classified as very strong,

L

FL)
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3.2.7 Groundwater

The initial and final groundwater depths and elevations measured in the boreholes and
piezometers are shown in Table 5.2,

Table 5.2 — Groundwater Depths and Elevations

Location Borehole Tip Depth Date Water Level (m)_
(m) Depth FElevation

18-Jul-07 2.0 194.8

20-Jul-07 2.0 194.8

West Approach 07-M11 15.2 17-Aug-07 71 1947

28-Aug-07 2.3 194.5

18-Jul-07 2.3 194.7

76 20-Jul-07 2.0 195.0

) 17-Aug-07 22 194.8

West Abutment 07-MS6 28-Aug-07 2.6 194.4

North End 18-Jul-07 1.9 195.1

125 20-Jul-07 1.8 195.2

’ 17-Aug-07 1.9 1951

28-Aug-07 24 194.6

18-Jui-07 2.1 194.7

West Abutment 20-Jul-07 2.1 194.7

South End 07-M14 7.6 17-Aug-07 2.0 194.8

28-Aug-07 1.8 195.0

20-Jul-07 1.4 193.8

Ea&‘gﬁg“gﬁ” 07-M?7 7.6 17-Aug-07 0.7 194.5

28-Aug-07 1.0 194.2

East Abutment 17-Aug-07 0.6 194.8

South End 07-MI3 16.8 28-Aug-07 1.4 194.0

The above water levels reflect the piezometric head at the level of the piezometer tips at the
time of the investigation. The measurements are short-term observations and seasonal

fluctuations of the groundwater level are to be expected.

5.3 Proposed Control Structure Location

Boreholes 06-M1, 06-M3, 06-M4, 07-M1, 07-M3 and 07-M4 were drilled at the proposed
control structure. Boreholes 07-M2 and 07-MS5 were drilled at the approaches.

5.3.1 Pavement and Existing Embankment Fill

A 25 to 50 mm thick layer of asphalt, appearing to comprise surface treatment, was
encountered in the five boreholes drilled through the existing Highway 542 pavement.

The existing embankment fill consists primarily of sand. The sand contains variable
amounts of silt (trace silt to silty), gravel (trace gravel to gravely), organics, wood fibres,
and cobbles and boulders. It is described as moist becoming wet with depth, and brown,
locally dark brown and grey.

THURBER
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SPT N-values obtained in the fill ranged from 3 blows/0.3 m to 50 blows/0.13 m
penetration, indicating a very loose to very dense condition. The wide variation in

recorded N-values may reflect hydraulic disturbance as well as the presence of cobbles and
boulders in the fill.

The natural moisture content of recovered samples ranged from 2 to 39%.

The results of laboratory tests carried out on two samples were as follows:

Gravel % 1to 15
Sand % 36 to 70
Silt & Clay % 151043

The grain size distribution curves for the samples tested are shown in Figures B1 and
(07-B1, Appendix B.

The depth to the base of the fill ranged from 1.8 to 4.0 m (elevation 194.0 to 196.1 m).

5.3.2 Upper Silt and Sand Layers

A sand layer was encountered below the rockfill pad placed in the lake. The sand
contained trace organics, wood fibres, and shells, and was described as grey and wet. SPT
N-values of 2 to 9 blows/0.3 m indicate a loose to very loose condition. Moisture contents
of 19 to 56% were measured in the recovered samples.

The lakebed sand layer was 1.2 and 1.7 m thick. The base of this layer was at elevation
194.6 and 194.9 m.

A 0.4 m thick layer of sandy silt was encountered below the embankment fill at the east
approach. This layer was described as loose, wet and grey. A moisture content of 18%
was measured in one sample. The base of this layer was at elevation 195.7 m.

533 Silty Clay

A layer of silty clay was encountered below the embankment fill, sand and silt at all
locations. The clay was described as grey and moist to wet.

Based on SPT values of 2 to 14 blows/0.3 m, the consistency of the clay is soft to stiff.
The undrained shear strength of the clay, assessed by in situ vane testing, ranged from 32
to 64 kPa (firm to stiff).

The natural moisture content of the silty clay ranged from 21 to 38%.

The results of laboratory tests carried out on nine samples were as follows:

Gravel % Otol
Sand % Otob
Silt % 56 to 76
Clay % 23 1043

Liquid Limit 18 to 35
Plastic Limit 7 to 20

THURBER
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The results of these tests indicate that the silty clay is a CL to CI soil (low to medium
plasticity).

The grain size distribution curves for the samples tested are shown in Figures B3, 07-B2
and 07-B3, Appendix B. The Atterberg Limits are plotted on Figures B13 and 07-B14.

The results of consolidation testing conducted on a sample of the silty clay are included in
Appendix B and summarized below.

Depth | w, Y Po’ P’
Borchole | (m) | (%) | (N/m®) | e, | (kPa) | (kPa) | OCR | C. C,
07-M1 |3.0-3.6| 31 | 18.9 |0.86[ 30 | 200 z 6.7 | 0.29 | 0.04

The clay layer ranged in thickness from 2.1 to 4.9 m. The depth to the base of the clay
layer ranged from 6.0 to 7.3 m (elevation 190.3 to 192.0 m),

534 Silt

The clay was underlain by silt at all borehole locations. The silt contained trace to some
clay, trace to some sand and was described as grey and wet.

SPT N-values obtained in the silt typically ranged from 1 to 29 blows/0.3 m, indicating a
very loose to compact condition. Four values of 33 to 61 blows/0.3 m were obtained,
indicating localized dense to very dense zones.

The natural moisture content of recovered samples ranged from 16 to 32%.
The results of laboratory tests carried out on nine samples were as follows:

Gravel % 0

Sand % 1to6
Silt % 82 to 90
Clay % 6to 15

The grain size distribution curves for the samples tested are shown in Figures B6, 07-B5
and 07-B6, Appendix B,

The silt unit ranged in thickness from 4.9 to 8.8 m. The depth to the base of the silt ranged
from 11.7 to 14.8 m (elevation 183.1 to 186.2 m).

5.3.5 Sand

Sand was encountered below the silt unit in all boreholes. The sand contained trace to
some silt and occasional gravel and cobbles. It was described as brown to grey and wet.

SPT N-values obtained in the sand ranged from 8 blows/0.3 m to 100 blows/.125 m
penetration, indicating a loose to very dense condition. An isolated value of 1 blow per
0.3 m probably resulted from hydraulic disturbance.

The natural moisture content of recovered samples ranged from 14 to 26%.

o)

LA
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The results of laboratory tests carried out on twelve samples were as follows:

Gravel % 0
Sand % 80 to 97
Silt & Clay % 3 to 20

The grain size distribution curves for the samples tested are shown in Figures B9, B10,
07-BY and 07-B10, Appendix B. The results of three additional samples from this unit, not
included in the percentages listed above, indicate the presence of sand and silt layers and
oceasional gravel or cobbles within the sand.

The sand typically extended to auger refusal at depths of 34.7 to 35.2 m (elevation 162.6 to
163.2 m), indicating a deposit thickness of 21.8 to 23.2 m. However, the sand was
interrupted by a silty clay layer at one location (BH07-M3) and was underlain by silt at
27.4 m depth (elevation 169.5 m) at another location (BH06-M1). The approach boreholes
were terminated in sand at 20.4 m depth.

5.3.6 Loealized Silt, Silt Till and Silty Clay Layers

At the northwest corner of the proposed structure location (BH06-M1), the sand was
underlain by silt overlying silt till. The silt contained some sand and was described as grey
a wet. SPT N-values of 18 and 24 blows/0.3 m obtained in the silt indicate a compact
condition. Moisture contents of 17 and 21% were measured in two recovered samples.

The base of this layer was at elevation 163.2 m.

The underlying silt till contained some sand and gravel and occasional limestone
fragments. An N-value of 52 blows/0.3 m indicates a very dense condition. A moisture
content of 11% was measured in this deposit. The till extended to auger refusal at 34.6 m
depth (elevation 162.3 m).

A 5.2 m thick layer of silty clay was encountered within the sand at the west side of the
structure location {(BH07-M3) between depths of 27.6 and 32.8 m (elevation 170.4 and
165.2 m). This layer was hard (N-values of 30 blows/0.3 m and 66 blows/0.275 m).
Natural moisture contents of 26 and 12% were measured.

8.3.77 Bedrock and/or Refusal

Auger refusal was encountered on bedrock and probable bedrock at the depths and
elevations listed in Table 5.3.

Table 5.3 — Depth to Bedrock and/or Refusal

. Bedrock and/or Refusal
Location Baorehole Depth (m) | Flevation (m) Comment
Northwest Corner 06-M1 34.6 162.3 Bedrock proven by coring
West Central Side 07-M3 34.8 163.2 Probable bedrock
Southwest Corner 06-M3 35.1 163.0 Probable bedrock
Northeast Corner 07-M1 34,7 162.6 Probable bedrock
East Central Side 07-M4 351 162.9 Probable bedrock
Southeast Comer 06-M4 35.2 162.8 Bedrock proven by coring

L1}

THURBER
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The bedrock recovered in the core samples consists of dolostone. The rock is described as
fresh, thinly to medium bedded, and light brown to grey or dark brown. The core recovery
was 100% in three core runs and 78% in the initial run in borehole 06-M04 where cobbles
or very weathered rock was encountered in the first 275 mm of core. The measured RQD
values in the full core runs ranged from 98 to 100%, indicating an excellent quality rock.
The Fracture Index was generally 0 to 1, with single values of 2 and 4 fractures/0.3 m.

Based on Point Load Testing, the unconfined compressive strength of the bedrock was
estimated to range from about 122 to 169 MPa. Based on these strength values and the
classification system given in the Canadian Foundation Engineering Manual, the rock is
classified as very strong.

538 Groundwater

The initial and final groundwater depths and elevations measured in the boreholes and
piezometers are shown in Table 5.4.

Table 5.4 — Groundwater Depths and Elevations

Location Borehole Tip Depth Date Water Level (m)‘
(m) Depth Elevation

23 17-Aug-07 1.3 196.7

' 29-Aug-07 1.3 196.7

. i 17-Aug-07 1.3 196.7

West Central Side | 07-M3 4.6 28-Aug-07 13 196.7

76 17-Aug-07 2.5 195.5

' 28-Aug-07 2.2 195.8

27-Aug-06 3.5 194.6

Southwest Corner 06-M3 35.1 31-Aug-06 3.6 1945

) 17-Aug-07 1.2 196.8

East Central Side 07-M4 2.2 29-Aug-07 13 106.7

27-Aug-06 33 194.7

Southeast Corner 06-M4 377 31-Aug-06 3.5 194.5

18-Jul-07 3.2 194.8

The above water levels reflect the piezometric head at the level of the piezometer tips at the
time of the investigation. The measurements are short-term observations and seasonal
fluctuations of the groundwater level are to be expected. The groundwater levels will
fluctuate in conjunction with the water level in the lake, which was near elevation 197 m at
the time of the fieldwork.

5.4 Existing and Proposed Embankments
Boreholes 06-M7 to 06-M15, 07-M8 to 07-M10, and 07-M13 were drilled along the

existing and proposed embankments.

THURBER
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544 Pavement and Existing Embankment Fill

A 25 mm thick layer of asphalt, appearing to comprise surface treatment, was encountered
in two boreholes drilled through the existing Highway 542 alignment.

The existing embankment fill encountered in the embankment boreholes consists of sand,
sand and gravel, and silty sand. The fill contains organics, wood fibres, and cobbles and
boulders. It is described as moist and brown, locally dark brown.

SPT N-values obtained in the fill typically ranged from 2 to 21 blows/0.3 m, indicating a
very loose to compact condition. Two values of 40 blows/0.3 m and 50 blows/0.125 m
penetration were obtained in gravel and rock fragments, respectively.

The natural moisture content of recovered samples ranged from 2 to 22%, with one sample
at 45%.

The results of laboratory tests carried out on two samples were as follows:

Gravel % 5t022
Sand % 67 10 80
Silt & Clay 2 11to 15

The grain size distribution curves for the samples tested are shown in Figure BI,
Appendix B.

The depth to the base of the fill ranged from 0.9 to 2.3 m (elevation 195.5 to 197.0 m),

5.4.2 Topsoil and Peat

A topsoil layer was encountered surficially at five locations along the new embankment
location. The topsoil layer was 50 to 500 mm thick. The topsoil thickness may vary
between and beyond the borehole locations and the data is not infended for the purpose of
estimating quantities.

A peat layer was encountered surficially at one location (BHO7-MB) and below existing
embankment fill at another location (BH06-MB8) west of the bridge. The surficial and
buried peat layers were 300 and 100 mm thick, respectively, with a base elevation of
196.0 m. Moisture contents of 60 and 65% were measured in the peat.

A peat layer was also encountered within the upper silt unit near the west limit of new
embankment (BH06-M7). The buried peat layer was 0.9 m thick, extending from 4.3 to
5.2 m depth (elevation 193.5 to 192.6 m). A moisture content of 198% was measured in
one sample from this layer.

5.4.3 Upper Silt and Sand Layers

Layers of silt, sandy silt, silty sand and sand were encountered below the fill, peat and
topsoil at all but two locations (BH06-M15 and 07-M13). These deposits were typically
described as moist to wet and grey, locally brown to dark brown.

THURBER
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SPT N-values obtained in the silt and sand deposits ranged from 1 to 8 blows/0.3 m,
indicating a loose to very loose condition.

The natural moisture content of recovered samples ranged from 17 to 39%.

The results of laboratory tests carried out on three samples were as follows:

Gravel % 0

Sand % 5t0 36
Silt % 39 to 87
Clay % S5to 10

The grain size distribution curves for the samples tested are shown in Figure B2,
Appendix B.

The total thickness of the sand/silt layers was 0.1 to 2.8 m, with the base at 0.8 to 4.3 m
depth (elevation 193.4 to 195.6 m). At one location at the west end of the study area
(BHO06-MT7), the silt deposit was encountered between 2.3 and 6.1 m depth (elevation 195.5
to 191.7 m} but contains a peat layer between 4.3 and 5.2 m depth.

544  Silty Clay

A layer of silty clay was encountered below the embankment fill, topsoil, sand and silt at
all locations. The clay was described as grey and moist to wet.

Based on SPT values of 0 to 16 blows/0.3 m, the consistency of the clay is very soft to very
stiff. The undrained shear strength of the clay, assessed by two in situ vane tests, was 56
and 60 kPa (stiff).

The natural moisture content of the silty clay ranged from 19 to 38%.

The results of laboratory tests carried out on 135 samples were as follows:

Gravel % 0

Sand % Otol
Silt % 53t 79
Clay % 21 to 46

Liquid Limit 18 to 37 (typically 32 to 36)
Plastic Limit 7 to 21 {typically 17 to 21)

The results of these tests indicate that the silty clay is a CL to CI soil (low to medium
plasticity).

The grain size distribution curves for the samples tested are shown in Figures B3 to B3,
07-B3 and 07-B4, Appendix B. The Atterberg Limits are plotted on Figures B13 to B15,
67-B15 and 07-B16.

The clay layer generally ranged in thickness from 1.5 to 4.2 m, increasing to 7.9 m at the
cast limit of investigation (BH06-M15). The depth to the base of the clay layer ranged
from 3.5 {0 9.4 m (elevation 188.4 to 193.2 m).

I

THUYRBER



Mindemoya Lake Bridge and Dam Replacement Page 14

5.4.5 Silt

The clay was underlain by silt at all borehole locations. The silt contained trace to some
clay, trace to some sand and was described as grey and wet.

SPT N-values obtained in the silt typically ranged from 1 to 26 blows/0.3 m, indicating a
very loose to compact condition.

The natural moisture content of recovered samples ranged from 17 to 30%, typically 17 to
23%.

The results of laboratory tests carried out on 15 samples were as follows:

Gravel % 0

Sand % lto 16
Silt % 73 to 91
Clay % S8to 14

The grain size distribution curves for the samples tested are shown in Figures B6 to B8 and
Figures 07-B6 to 07-B8, Appendix B.

The silt unit ranged in thickness from 3.6 to 12.2 m. The depth to the base of the silt
ranged from 7.6 to 17.8 m (elevation 180.1 to 189.3 m). One borehole (BH06-M14) was
terminated in the silt at 20.1 m depth (elevation 177.6 m),

5.4.6 Sand

Sand was encountered below the silt wnit in all but four boreholes (BH06-M7, 06-M14,
06-M15 and 07-M13). The sand contained trace to some silt and occasional gravel and
cobbles. It was described as grey and wet,

SPT N-values obtained in the sand ranged from 10 to 42 blows/0.3 m, indicating a compact
to dense condition. Values of 74 and 120 blows/0.3 m (very dense) were obtained on
single occasions. An isolated value of 2 blows per 0.3 m probably resulted from hydraulic
disturbance,

The natural moisture content of recovered samples ranged from 15 to 26%.
The results of laboratory tests carried out on twelve samples were as follows:

Gravel % 0
Sand % 62 to 96
Sitt & Clay % 4to 38

The grain size distribution curves for the samples tested are shown in Figures B10, Bl11,
07-B10 and 07-B11, Appendix B. The results from one sample, not included in the
percentages listed above, indicate the presence of sand and silt layers within the sand.

The sand extended to auger refusal at depths of 33.4 and 32.6 m (elevation 163.2 and
164.1 m} in two boreholes, indicating a deposit thickness of 22.7 and 16.4 m. The
remaining boreholes were terminated in the sand at 15.7 to 20.4 m depth.

[
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5.4.7 Localized Clayey Silt, and Silty Clay to Clayey Silt Till

At two locations (BHO6-M7 and 07-M13), the non-cohesive silt was underlain by clayey
silt. The silt contained trace sand (2 to 4%) and 19 to 23% clay in three samples tested
(Figures B6 and }7-B8). SPT N-values of & to 18 blows/0.3 m obtained in the clayey silt
indicate a stiff to very stiff consistency. Moisture contents of 19 to 30% were measured.
The base of this layer was not encountered within the exploration depths of 20.1 and
15.8 m (elevation 177.7 and 180.7 m).

A deposit of tili-like silty clay to clayey silt was encountered below the silty clay layer at
the east limit of the study area {BH06-M15). This unit was firm to hard, with N-values of
4 and 39 blows/0.3 m recorded. A grain size distribution curve is included in Figure BS5.
Auger refusal was encountered in this deposit at 13.0 m depth (elevation 184.8 m).

5.4.8 Bedrock and/er Refusal

Auger refusal was encouniered on probable bedrock or boulders at the depths and
elevations listed in Table 5.5.

Table 5.5 — Depth to Bedrock and/or Refusal

. Bedrock and/or Refusal
Locat Borehol C t
ocation orehole Depth (m) | Elevation (m) omimen
West Embankment 06-M10 33.4 163.2 Probable bedrock
East Embankment 06-M13 32.6 164.1 Probable bedrock
East Embankment | 06-MI15 13.0 184.8 Probable boulder, possible
bedrock

5.4.9 Groundwater

The initial and final groundwater depths and elevations measured in the boreholes and
piezomelers are shown in Table 5.6.

THURBER
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Table 5.6 — Groundwater Depths and Elevations

Location Borehole Tip Depth Date Water Level (m).

(m) Depth Elevation
West 27-Aug-06 3.1 194.6
Embankment | 0™ 20.1 31-Aug-06 3.1 194.6
26-Aug-06 2.1 194.5
27-Aug-06 1.9 194.7
West 31-Aug-06 21 194.5
Embankment | 00M10 32.0 18-Jul-07 1.7 194.9
20-Jul-07 1.7 194.9
28-Aug-07 1.9 194.7
27-Aug-06 29 193.8
31-Aug-06 2.9 193.8
East Embankment | 06-M13 326 18-Jul-07 1.8 1949
20-Jul-07 1.8 194.9
28-Aug-07 1.8 194.9
27-Aug-06 3.0 194.7
31-Aug-06 2.8 194.9
East Embankment | 00-M14 20.1 18-Jul-07 1.6 196.1
20-Jul-07 1.6 196.1
28-Aug-07 1.8 195.9

The above water levels reflect the piezometric head at the level of the piezometer tips at the
time of the investigation. The measurements are short-term observations and seasonal
fluctuations of the groundwater level are to be expected. The groundwater levels will
fluctuate in conjunction with the water level in the lake, which was near elevation 197 m at
the time of the fieldwork.

Artesian pressure to 1.5 m above the ground surface was encountered while drilling at
about 25 m depth in borehole 06-M10. The pressure dissipated during continued drilling.
Slight artesian pressure was also noted near 9 m depth in borehole 06-M13.

5.5 Field Permeability Testing

Field permeability (slug) testing was carried out in six monitoring wells installed in or
adjacent to the existing dam embankment to evaluate the in situ hydraulic conductivity of
the embankment and foundation scils. The results of these tests are presented in
Appendix C and summarized in Table 5.7. For comparison, the average hydraulic
conductivity of the various deposits was also estimated based on Hazen’s formula and the
grain size distribution curves.

—
[
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Table 5.7 — Results of Hydraulic Conductivity Tests

L. Estimated Hydraulic Conductivity
Material Type Mor‘l)‘l]teol:‘mg (cm/s)
In Situ Test Hazen’s Formula
. 07-M3-2 3x10* 10°
E t Fill

mbankment Fi 07-Md-2 4x10° 107
) 07-M3-5 7x 10° 10°
Silty Clay 07-M3-8 X107 107
Silt 07-M6-8 2x 107 10°
Sand 07-Mé6-12 1x10* 107

The discrepancy in predicted and measured hydraulic conductivity may be attributed to
variations in properties within the same deposits, inherent inaccuracies in the test method,
and installation of the well infiltration zone (sand filter) partially within two different
stratigraphic units,

6 MISCELLANEOUS

McCormick Rankin Corporation determined the co-ordinates and ground elevations at the
boreholes following completion of the site investigation.

George Downing Estate Drilling Ltd. supplied and operated the drilling and sampling equipment.
Full time supervision of the field activities, including obtaining utility clearances, was carried out
by Mr. George Azzopardi and Mr. Stephane Loranger of Thurber.

Supervision of the field program, interpretation of the field data, and preparation of the report was
performed by Mr. Murray Anderson, P.Eng. The report was reviewed by Mr. Alastair Gorman,
P.Eng., and by Dr. P.K. Chatterji, Ph.D., a Designated Principal Contact for MTO Foundations
Projects. y

Thurber Engineering Ltd.
Murray R. Anderson, P.Eng., M.Eng,
Senior Geotechnical Engineer

Alastair E. Gorman, P’.Eng., M.Sc.
Project Manager

P.K. Chatterji, P.Eng., Ph.D.
Review Principal
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SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE
Boulders Greater than 200mm
Cobbles 75 to 200mm
Gravel 4.75to 75mm

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

VISUAL IDENTIFICATION
same

same

5to 75mm

Not visible particles to Smm

Non-plastic particles, not visible to

the naked eye
Plastic particles, not visible to
the naked eye

2. COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm)
TERMINOCLOGY PROPORTION
Trace or Occasional Less than 10%
Some 10 to 20%
Adjective (e.g. silty or sandy) 20 to 35%
And (e.g. sand and gravel) 35 to 50%
3. TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)
DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPTMV'N*
STRENGTH (kPa) VALUE
Very Soft 12 or less Less than 2
Soft 12t0 25 204
Firm 25t0 50 4108
Stiff 50 to 100 8to 15
Very Stiff 100 to 200 1510 30
Hard Greater than 200 Greater than 30
NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing
2) Field Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value
5) Pocket Penetrometer
4. TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)
DESCRIPTIVE TERM SPT *N” VALUE
Very Loose Less than 4
Loose 4to 10
Compact 10 to 30
Dense 3010 50
Very Dense Greater than 5¢
5. LEGEND FOR RECORDS OF BOREHOLES
SYMBOLS AND S8 Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thin Wall Piston Sample
FOR PH Sampler Advanced by Hydraulic Pressure  PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weight RC Rock Core SC Soil Core
Undisturbed Shear Strength
Sensitivity =
Remoulded Shear Strength
- Water Level
Coen Shear Strength Determination by Pocket Penetrometer
() SPT *N’ Value Standard Penetration Test “N* Value — refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 30 mm outside diameter split spoon sampler for 0.3 m depth into undisturbed ground.
(2) DCPT Dyramic Cone Penetration Test — Contingous penetration of a 50 mm outside diameter, 60° conical

steel point attached (o “A” size rods driven by a 63.5 kg hammer free falling a height of .76 m. The resistance to cone
penetration is the number of kammer blows required for each 0.3 m advance of the conical point into undisturbed ground.



UNIFIED SOILS CLASSIFICATION

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




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

Fresh (FR)
Fresh Jointed (FJ)

No visible signs of weathering.

Weathering limited to the surface of major

SYMBOLS

i

discontinuities. CLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity | rme———
(SW) surfaces, but only slight weathering of rock material. [~ ~-=--+ SILTSTONE
Moderately Weathered Weathering extends throughout the rock mass, but the
(MW) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
(HW) rock is partly friable. - COAL
Completely Weathered Rock is wholly decomposed and in a friable condition,
(CW%J but the rock texture anlcjl structure are preserved. W Bedrock (general)
DISCONTINUITY SPACING STRENGTH CLASSIFICATION
Rock Approximate Uniaxial Ficld Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
(MPa) (psi)
Very thickly bedded Greater than 2m Extremely Greater than  Greater than  Specimen can only
Strong 250 36,000 be chipped with a
Thickly bedded 0.6t02m geclogical hammer
Medium bedded 0.2 to 0.6m Very Strong  100-250 15,000 to Requires many
36,000 blows of geological
Thinly bedded 60mm to 0.2m hammer to break
Very thinly bedded 20 to 60mm Strong 50-100 7,500 to Requires more than
15,000 one blow of
Laminated 6 to 20mm geological hammer
to break
Thinly Laminated Less than 6mm Medium 25.0t050.0 3,500to Breaks under
Strong 7,500 single blow of
TERMS geological
hammer.
Total Core Recovery:  Core recovered as a percentage | Weak 5.0t025.0 750 t0 3,500  Can be peeled by a
{TCR) of total core run fength. pocket knife with
difficulty
Solid Core Recovery:  Percent Ratio of solid core of Very Weak  1.0t0 5.0 150 to 750 Can be peeled by a
(SCR) full cylindrical shape pocket knife,
recovered. Expressed with crumbles under
respect 1o the total length of firm blows of
COre ruil. - .
geological pick.
Rock Quality Total length of sound core Extremely 025t0 1.0 35t0 150 Indented by
Designation: recovered in pieces 0.1m in Weak thumbnail
(RQD) length or larger as a percentage (Rock)
of total core run fength.
Uniaxial Compressive  Axial stress required to break
Strength (UCS) the specimen
Fracture Index: Frequency of natural fractures
(FI) per 0.3m of core run.
L\

THURBER




ONTMT4S 519B-MINDEMOYA.GPJ 081118

Sensitivity

20
15f%5 (%) STRAIN AT FAILURE

. Ministry of )
Transportation . l
COntario HURBER
RECORD OF BOREHOLE No 07-M01 10F 4 METRIC
GW.P.__ 54600400 LOCATICN Mindemovya Lake Bridge and Dam N3876.66 £9181.24 ORIGINATED BY GA
HWY 547 BOREHOLE TYPE __ Hollow Stem Augers/NW Casing COMPILED BY _ WM
DATUM Geodelic DATE 2007-07-17 - 20070717 CHECKED BY MRA
BYNAMIC CONE PENETRATION
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Minisiry of
v Transportation

Ontario
THURBER
RECORD OF BOREHOLE No 07-M01 20F4 METRIC
G.W.P._ 5480-04-00 LOCATION Mindermoya Lake Bridge and Dam N9876.66 ES181.24 QRIGINATED BY GA
HWY 542 BOREHOLE TYPE _ Hotiow Stem Augers/NW Casing COMPILED BY WM
DATUM _Geodetic DATE 2007-07-17 - 2007-07-17 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES - W IRESISTANCE PLOT NATLRAL REMARKS
w o, -+ a_ﬁ FLASTIC Lisun s
= (] EIMIT MOSTURE mr|] E & &
5 w |25 @ 20 40 80 80 100 CONTENT 5 O
z | & dIZE| =z e wp w w | 5L | cramsizs
ELEV Llm| & J19 5| © |SHEARSTRENGTHKPa L DISTRIBUTION
DESCRIPTION ElE % 28| &
DEPTH |3 > 36| £ |0 UNCONFINED  + FIELDVANE ¥ (%)
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8 88 33 q
185.1
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88 21 o [T 3
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S8 35 o
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Continued Next Page . s Numb ot 20
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Sensitivity 10



1142107

ONTMTAS 5188.GPJ

%mn‘rstryif_:tf " m
ransporaton
Ontario Eﬁ!;
RECORD OF BOREHOLE No 07-M01 30F4 METRIC
G.W.P.__ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam N9878.66 E9181.24 ORIGINATED BY GA
HWY 542 BOREHCLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY _ wM
DATUM _Geodetic DATE 2007-07-17 - 2007-07-17 CHECKED BY MRA
DYNAMIC CONE PERETRATION
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RECORD OF BOREHOLE No 07-M01 40F 4 METRIC
G.W.P.  5460-04-00 LOCATION Mindemoya Lake Bridge and Dam N9E76.66 E9181.24 ORIGINATED BY GA
HwY 542 BOREHCLE TYPE _ Hollow Stem Augers/MW Casing COMPILED BY Wi
DATUM _Geodstic DATE 2007-07-17 - 2007-07-17 CHECKED BY MEA
DYNAMIC CONE PENETRATION
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ROCKFILLTO SURFACE.
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Ministry of
Transportation

Cntario feppe
RECORD OF BOREHOLE No 07-M02 10F 3 METRIC
G.W.P.___5460-04-00 LOCATION Mindemova Lake Bridge and Dam N9872.33 F9152.51 ORIGINATED BY _SLI
HWY __ 642 BOREHQLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY __wM
DATUM _Geodetic DATE 2007-09-08 - 2007-09-08 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = W |RESISTANCE PLOT NATURAL - REMASKS
Bel s -y ] [P s
b w |25 @ 20 40 60 80 100 CONTENT z 9
Slgl o | 91281 =z R s MY M we w w | S8 | cramsie
ELEV & m o 3 g fal E SHEAR STRENGTH &Pa o DISTRIBUTION
DEFTH DESCRIPTION S35 | 35|33] & |o unconrmep  + FELDVANE Y -
= Flzo| @ | QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
197.8 Ground Surface W 20 40 B0 80 100 040 80 kim? |GR sA S CL
0.0 Gravelly SAND
Brown
Maist
187.3 m('i'_LLi __________
08| COBBLES AND BOULDERS in &
sand matrix
{FILL) 187
18se| 156
2.0 SAND, trace to some silt, trace wood
fragments and seashelis
Very ioose
Brown
Wet 1 88 3 d
(FILL)
194.8 9 o
3.1 Sitty CLAY, trace sand, occasional
Imestone fragment 21585 | 14 he— 0 6 57 37
Stiff to soft
Grey
Moist to wet
194
3 85 41 il
Boulder (200mm) 193 bameor, Suonsd
7% to NW Casing and
4] tricone to
% penetrate.
w7
7
192
181.8
6.1 SILT, trace to some clay, trace sand o
Very loose fo compact 4| 88 2
Grey Q
Wet
191
5 85 17 190 0
188
6 58 7 q g 1 8 11
A58
Continued Next P .
: e Fage +3, %3, MNumbers refer to 1535

Sensitivity T (%) STRAIN AT FAILURE



11/2/07

ONTMT4S 5198.GPJ

Ministry of m
Transportation E n
Cnitario fospiood
RECORD OF BOREHOLE No 07-M02 2ZOF3 METRIC
GW.P.__ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam N9E72.33 E£9152.51 ORIGINATED BY SLL
HWY 542 BOREHOLE TYPE _Hollow Stem Augers/NW Casing COMPILED BY Wi
DATUM _Geodetic DATE 2007-08-09 - 2007-08-09 CHECKED BY MRA
SOIL PROFILE SAMPLES | w | RENAMIC CORE PENE TRATION
[T =z PLASTIG ATSLUTF:;LE LIauis 'E REMARKS
—
ke w28 B 0 40 e 80 00 ™ Cowen M| 5T &
= i BIZE| 2 P — we w wy| S5 | GRAINSIE
ELEV E1m ¥ S22 51 9 [SHEARSTRENGTHkPa
DESCRIPTION =l s [ = % = L DISTRIBUTION
DEFTH ;i: 5 i~ "> 8 5 g O UNCONFINED + FIELD VANE ¥ (%)
sl F Z[§C| L | QUCKTRIAXIAL X LABVANE WATER CONTENT (%}
Continued From Previcus Page u 20 4 &0 8 100 20 40 80 kwm3 [GR SA SI €L
trace sand seams, dense
7| 85 | 43 187 o
186.2
"7 SAND, trace silt
Very Dense 186
Grey
Wet 58 50/ )
P4
185
88 82 184 9 0 94 6
(SI+CL}
183
a
88 82
182
181
180
58 49 (o]
179
hecorming Compact
178
Continued Next Page
PEIVE Nurnbers refer to

Sensitivity

pid)
15‘%5 {%) STRAIN AT FAILURE




1142107

ONTMT4S 51908.GPJ

Ministry of =)
Transportation n u

Ontaria fpyimnd
RECORD OF BOREHOLE No 07-M02 30F3 METRIC
GW.P.  5460-04-00 LOCATION Mindemoya Lake Bridge ang Dam N9872.33 Eg152.51 ORIGINATED BY SLL
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY __ WM
DATUM _Geodelic DATE 2007-08-09 - 2007-08-09 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 4 W |RESISTANGE PLOT NATURAL REMARKS
o =z _:i>‘_1 raste S EE Liauin =
- o |22 8 20 40 B0 B8O 100 L proviicy LT E & &
218 LIZE| z e we w wo| 58 | oramsize
ELEV DESCRIFTION & o] & 2 g = g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH 12| £ >13 g % | O UNCONFINED + FIELD VANE ¥ %)
% z FIEC| U e QuckTRIAXAL X LaBVANE | WATER CONTENT (%)
Conlinued From Previaus Page - 20 40 80 80 100 26 40 B0 kvm 3 fGR SA 81 CL
12| s | 28
177.5
20.4 END OF BOREHOLE AT 20.4m.
BOREHOLE GROUTED WITH
BENTONITE TO 0.15m THEN
ASPHALT PATCH TO SURFACE. 177

+3 ¥, Numbers refer to 15_@5
' " Sensitivity o (%} STRAINAT FAILURE



ONTMT4S 5198-MINDEMOYA GPJ  081/18

_hf»linistry gf ]
ransporiation
Ontaric .l
THURABER
RECORD OF BOREHOLE No 07-M03 10F 4 METRIC
GW.P.  5460-04-00 LOCATION Mindemoya Lake Bridge and Dam NO868.7% £9168.60 ORIGINATED BY _SLL
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY __ WM
DATUM _Geodetic DATE 2007-10-08 - 2007-10-08 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o H RESISTANCE PLOT
E o Y PLASTIC :&?TRUAR; N "m‘ REMARKS
51, a|28| 2 2 4 @ @ w0 [" cwenr M) 2O &
= z GRAIN SIZE
ELEV ElE| w | 3|25| & [SHEARSTRENGTHKPa "P . w| 7%
DESCRIPTION = = T|Z2= = — DISTRIBUTICN
DEPTH é = t > 8 o g © UNCONFINED + FIELD VANE ¥ (%)
sz ZIEY| @ |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
198.0 Road Surface u 20 40 60 80 100 26 40 €0 m3 {GR sA sI CL
B[ N\ ASPHALT: {40mm}) /| 198
Gravelly SAND, some silt
Brown
Moist
197.2 .__(F|LL) »
o8l —~ oo
COBELES and BOULDERS in a sand
matrix 197
(FILL}) MWo7[M3-5
1988 i MWOTIM3-2
14 SAND, same silt to silty, with wood
fragments
Loose
Brown TE 88| 8 o 156 42 1
Wet 196
{FILL) Y | Mworimz-s
2| 88 g [+]
195.0
30 Silty GLAY, trace sand, trace grave! ; 195
BHff to soft 7 \
Grey 7 3| 88 10 Q
Wet 7/4 °
7
//
1)
/;4 s | 5 194 — 1 3 63 33
7
7 5| 58 4 ) o
% 193
1
1]
1 ™ [s]
/
2 192
2 g 88 2 c
%
191
190.7
7.3 SILT, some clay, trace sand, with clay
seams
Loose to compact
Grey 7| ss | 7 o
W
o 180
188
8 58 8 o ¢ 4 8 N
Continued Next Page :
¢ 4+ 3 5 3. MNumbers refer to 15$5
T Sensitivity Y7 (%) STRAIN AT FAILURE




1112007

ONTMT4S 5198.GPJ

Ministry of m
Transportation s l
Qntario PHUMRBER
RECORD OF BOREHOLE No 07-M03 20F4 METRIC
G.W.P.__ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam_N9868.79 E9166.69 ORIGINATED BY _SLL
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY WM
BATUM _Geodetic CATE 2007-08-10 - 2007-08-10 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, w [pER e EE _ | rewares
5o z -;:}“_ LASTIc vauoy
= nizZ] 8 20 40 80 80 100 WMT O o WM S 6 &
9 5 w g = = d L L L L wp w wy = g GRAIN SIZE
ELEV alm | W g 25| 2 [SHEARSTRENGTHkKPa [ BISTRIBUTION
DEPTH DESCRIFTION Els | F 5|33] = |o unconrmeD 4+ FiELD vANE ¥ %)
El= 22| § [o QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page - 20 40 B0 B0 100 20 40 60 km3 |GR SA SI CL
E: r
g
58 18 187
185.8 186 K
12.2 SAND, trace silt ss | s \ o
Very Dense 5
Grey '
Wet
185
85 | 50 o
25 184
183
ss | 56 g D9z 8
(SHCL)
182
181
180
ss | 83 o
179
Continued Next Page i 20
+ ¥ ¥, Numbers refer to 156¥ 5

Sensitivity 10

{%) STRAIN AT FAILURE



ONTMT4S 5193.GPJ  11/2/07

Ministry of m
Transgartalion s S
Ontario
THURBER
RECORD OF BOREHOLE No 07-M03 30F4 METRIC
GW.P,__ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam N$868.79 E9166.69 ORIGINATED BY _SLL
Hwy 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY WM
DATUM _Geodetic DATE 2007-08-10 - 2007-08-10 CHECKED BY MRA
TYNAMIC CONE PENETRATION
= = 21 ¢ o0 40 80 80 100 LM MOISTURE | B E &
oy 5 @ CONTENT = 9
Sig 4lz=] = ‘ : : . L wp w w, | 3E | oransize
ELEV ES Efml g J2|2a| & [SHEARSTRENGTHKPa r e DISTRIBUTION
DEPTH ESCRIPTION Bl g 32| < |o UNCONFINED  + FIELDVANE ¥ )
E 2 2 |E°] I |e QUCKTRIANAL X LABVANE WATER CONTENT (%)
Cantinued From Previous Page w 20 40 B0 80 100 20 40 €9 knim S JGR SA SI CL
78
177
88 47 q
176
175
174
88 78 »]
173
172
171
170.4
276 Silty CLAY, trace sand, with sand
’ g 16| 88 | 30 o
seams 7 -4 0 8 63 28
Hard
Grey 170
Maist
168

Continued Next Page

4

3

.

3

Numbers refer o
Sensitivity

20
‘sﬂgﬁ (%) STRAIN AT FAILURE



ONTMT45 5198-MINDEMOYA.GPJ  15/11/07

Ministry of
Transportation

Qntaria el
RECORD OF BOREHOLE No 07-M03 40F 4 METRIC
GW.P.__ 5460-0400 LOCATION Mindemoya Lake Bridge and Dam N9868.79 £9166.69 ORIGINATED BY _SLL
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY __wm
DATUM _Geodetic DATE 2007-10-08 - 2007-10-08 CHECKED BY MRA
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES w W IRESISTANCE PLOT NATURAL - REMARKS
# @ S PLASTIC ) ieTume “DI:'F - L
E |8 @ 26 40 60 80 100 |7 covmwr WM S O 3
2l wl=2| = ) L ] 1 i w w w S & | GRAINSIZE
Elm| w1 3|2g| & [SHEARSTRENGTHKkPa P -
ELEY DESCRIPTION TR z2|z8] & e G DISTRIBUTION
DEPTH é = E > 8 & g O UNCONFINED + FIELD VANE Y (%)
E1= 2l2°] & |® QucKTRIAXIAL % LABVANE | WATER GONTENT (%)
Continued From Previous Page n 20 40 €0 80 160 20 A0 60 kNm? |GR sA st oCL
168
; 17 1 8§ B8/ ©
275
167
4
27
%%
166
]
185.2
328 SAND, trace to some silt, trace -
gravel, trace limestone fragments 185
Very Dense
Grey
Wet
88 50/ [}
Al
164
163.2
348 END OF BOREHOLE AT 34.8m.
AUGER REFUSAL AT 34.8m ON
PROBABLE BEDROCK
BOREHCLE GROUTED WITH
BENTONITE TO 0.15m, THEN
ASPHALT PATCH TO SURFACE.
INSTALLEE MONITORING WELLS
07-M3-2, 07-M3-5 AND 07-M3-8 IN
SEPARATE HOLES. REFER TQ
SKETCH FOR DETALS.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.[m)
MW 07-M3-2
2007-0817  1.29 186.74
2007-08-29 1.34 196.69
MW 07-M3-5
2007-0817 1.35 196.68
2007-08-28 1.26 186,77
MW 07-M3-8
2007-08-17  2.49 185.54
2007-08-28 2.22 185.81
+3 x 3. Numbers refer tb 15_35
’ : b (%) STRAIN AT FAILURE

Sensitivity




112007

ONTMT4S 5198.GPJ

Ministry of
?? Transportation

Ontar‘to THUARER
MONITORING WELL DETAIL No 07-M03 1 OF 1 METRIC
G.W.P__ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam_N9863.79_ES168.69 ORIGINATED BY _SLL
HwY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY WM
DATUM _Geodetic DATE 2007-08-10 - 2007-08-10 CHECKED BY MRA
ELEV
DEPTH
MWOQ7-M3-2 MWO7-M3-5 MW07-M3-8
0.0 I I
SAND FILL £0mm PVC PIPE —— AUGER HOLES
.30 e —— ] S - ]
"te—— SAND FILTER
AND SCREEN
SILTY CLAY
BENTONITE GROUT
I e e e - __ _ _— __ _ _]
=~ DCPT HOLE
SILT
| 122l L
SAND




ONTMT45 5198-MINDEMOYA.GPJ 08/1/18

Ministry of

Transgoriation . l
Ontario T
RECORD OF BOREHOLE No 07-M04 10F 4 METRIC
G.W.P.  5460-04-00 LOCATION Mindemoya Lake Bridge and Dam NS9876.32 ED181.62 CRIGINATED BY _SLL
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _ wM
DATUM _Geodetic DATE 2007-08-08 - 2007-10-08 CHECKED BY MRA
DYNAMIC GONE PENE TRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT MATURAL
ri] TIc Ligue = REMARKS
Pyl = PLAS MOISTURE EE 8
= w | L g & 20 40 60 80 100 LIMET COMTENT g = 0
SiE wizcl =z T ——— wp w w ] 58 | cramsize
ELEY alm| B gl 5| 2 [|SHEARSTRENGTH kPa
DESCRIPTION ISl X1 2j52| E e DISTRIBUTION
DEPTH é 5 ﬁ = 8 5 g O UNCONFINED + FIELD VANE Y (%)
EES €| © Je quckTRAXIAL X LABVANE | WATER CONTENT (%)
198.0 Road Surface i 20 40 60 80 100 20 40 60 kwm3 JGr 54 S L
BB] \ASPHALT: (25mm) 198
Gravelly SAND, some silt, occasional 1] A8 o
cobbles
Very Dense
Brown
Moist 1] 88 | Q
(FILL | 17
with wood fragments |
Grey
Wet 2 | ss lo
196
1958 d
24 Silty GLAY, trace sand 1
Firm 1 siff (¢//’ 3| 88 o
Grey f}é %
Maist to wet 577
u7 195
1
ﬁ,'é/
# g 4| ss | 12 D
7
%
1
gelss| s 184  — 0 1 &0 39
7
1 TW a
193
2% £
f !
192 "
7 ] 55 2 o
7
%8
191
180.7
7.3 SILT, trace to some clay, trace sand
Loose to compact
Grey
Wet
® 7 55 19 [+]
180 /
188
8 88 5 of
Continued Next Page 7 =0 .
+8 w3, Numbers refer to 15_¢_5
' Sersitvity 5 (%) STRAIN AT FAILURE




14/2/07

ONTMT4S 5188.GBJ

Ministry of
Transporiation

Ontario THURSER
RECORD OF BOREHOLE No 07-M04 20F 4 METRIC
GW.P,__ 5460-04-C0 LOCATION Mindemoya Lake Bridge and Dam NS876.32 E9181 62 ORIGINATED BY _SLL
HwY 542 BOREHCLE TYPE  Hollow Stem Augers COMPILED BY W
DATUM _Geodetic DATE 2007-08-08 - 2007-08-10 CHECKED BY MRA
SOIL PROFILE SAMPLES wy [RENAMIC GONE FENETRATION
x s NATURAL - REMARKS
E o = PLASTIC i iaTURE Haun - I
- |28 8 20 40 80 B0 100 LT CONTENT T 5 B &
S w|=21 2 D e we w wi | 2@ | GRANSEZE
Elal 2| 2le25] © |SHEARSTRENGTHKPa =
ELEY DESCRIPTION = & 221 £ e DISTRIBUTION
DEPTH < Z| & |3 5 £ | © UNCONFINED + FIELD VANE ¥ ()
E z Z|£°] & |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previcus Page U 20 40 B0 B0 100 20 40 &0 kN 3 1GR 8A SI CL
7 \
3
g | 58 0 6 8 6
Dernse \
10 ss \\
1848
13.2 SAND, trace to some siit
Compact to very dense
Brown
Wet
55 29 184 q
183
S5 | 48 qd 08 10
(SIHCL)
182
181
180
ss | 35 S
179
Continued Next Page 20
FRENEVEN Mumbers refer to 15&5
; 7 (%) STRAIN AT FAILURE

Sensitivity




11/2/07

ONTMT4S 5198.GPJ

Sensilivity 10

{%) STRAIN AT FAILURE

Ministry of m
Transportation m E
Ontario THUSm S
RECORD OF BOREHOLE No 07-M04 30F4 METRIC
GW. P 54600400 LOCATION Minderoya Lake Bridge and Dam NO8TE.37 F9181.62 ORIGINATEDR BY _SLL
HWY 542 BOREHCLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM Geodetic DATE 2007-08-08 - 2007-08-10 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x g RESISTANCE PLOT pemc MATHRAL - REMARKS
172} MOISTURE il
- | = g1 & 20 40 €0 80 100 UHIT osTENT wrl £ 5 &
Sl Li=Epl = 1 L L : L wp w w | 3& | GRANSIZE
ELEV £|m g 2|835] & [SHEARSTRENGTHKPa . = | sTRBUTION
DePTH DESCRIPTION T2 1 5{5&| 5 |o uvcowmEp  + FIELDVANE ¥ %)
F1Z 2{2O] I |e QUOKTRIAXIAL x LagVANE | WATER CONTENT (%)
Continued From Previous Page v 20 4 & 8 100 T km® |GR SA §i CL
78
177
85 | 28 o
176
175
174
Grey
ss | vr b
173
172
171
S5 | =20 0 94 8
{SI+CL)
170
189}
Continued Next Page 20
+3 % 3 Numbars refer to 15$5



16(11/07

ONTMT45 5198-MINDEMOYA.GPJ

Ministry of -
Teansgortation . l

Ontario THUREER
RECORD OF BOREHOLE No 07-M04 4 OF 4 METRIC
GW.P___5460-04-00 LOCATION Mingdemoya Lake Bridge and Dam IN9876.32 E9181.62 ORIGINATED BY _SLL
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2007-08-08 - 2007-10-08 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E ; RESISTANCE PL{)T';?*_‘ . NATURAL o . REMARKS
E2 © LIMIT WOFURE wr| E o &
51 & @ |3 5 & 0 40 60 80 100 CONTENT L z o
ol Y =] | & wp w wL 2 | eramnsize
CLEV =l = w a =} 0 [~} SHEAR STRENGTH kPa
DESCRIPTION Elz| & T | 22| E pr————————— DISTRIBUTION
DEPTH S|S| E| 3|88]| £ |© UNCONFINED  + FIELD VANE Y %%}
5% Z|Z°| O [e QucKTRIAKAL x Lavane | WATER CONTENT (%)
Cantinued From Previcus Page LUE‘B 20 40 60 B0 100 2 40 80 knim 2 |Gr sa st oL
T
occasional cabbles S5 | 100/
A75
187
166
165
ss | 100/ e
128
164
162.9 163
361 END OF BOREHCLE AT 35.1m.
AUGER REFUSAL AT 35.1m ON
PROBABLE BEDROCK.
BOREHOLE BACKFILLED WITH
BENTONITE TO €.15m, THEN
ASPHALT PATCH TO SURFACE.
INSTALLED MONITORING WELL
07-M4-2 IN DCPT HOLE.
WATER LEVEL READINGS:
DATE  DEPTH(m) ELEV.(m}
20070817 123 196.77
20070826 1.32 196.68
: 20
+3 % ?, Numbers referto 15645

Sensitivity Yo (%) STRAIN AT FAILURE




ONTMTAS 5198-MINDEMOYA.GPJ 081718

Ministry of
Transpoertation

Ontario el
RECORD OF BOREHOLE No 07-M05 10F3 METRIC
G.W.P._ 5460-04-00 LOCATION Mindemova Lake Bridge and Dam N9867.95 E9195.58 ORIGINATED BY SLL
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ WM
DATUM _Geodstic DATE 2007-09-08 - 07/0/90/7 CHECKED BY MRA
SOIL PROFILE SAMPLES | o w [REAAMIC CONE PENETRATION
W o, =z PLASTIC :g:;J:JAR; vaun | ':‘: REMARKS
5 o g gl & 20 40 60 80 100 ™ o M| 5O &
z | & L1zl 2 . ‘ wp w w | 5% | eramsie
ELEV Bl W | 3j258] & [SHEARSTRENGTHKP=
DESCRIPTION = TIZz| E —t—— DISTRIBUTION
DEPTH (51 £ | 5|38| £ [0 UNCONFINED  + FiELDVANE ¥ %)
o Z[EC| T |® QUOKTRIAGAL X LABVANE | WATER CONTENT (%)
1879 Road Surface L" 20 40 &0 80 100 20 40 60 kNm3 |GR sA §1 oL
B \ASPHALT: (50mm) Vd
SAND, some gravel, occasional
cobbles and boulders
Brown
Moist
FILL,
(FILL) 187
(=
186.1 ‘ y 55 s
1.8 Sandy SILT 186
195.7 Ic-;Z:e 1NN
22 \w o /
Silty CLAY, with silty sand seams 2| s 4 5
Scft to Stiff
Grey 7
Maist {o Wet 185
3| 8s | 12 o
7%
%7
t
;; 184
] 4 88 4 o
i
v
%
5|88 | 3 153 [ o 0 70 30
H
H
H
H
H
7
6| ss | 2 o
L]
191.9 27 192
6.0 SILT, trace to some dlay, trace sand
Very loose to very dense
Grey 7 58 1 o]
Wet
161
g | 88 17 180 4
18¢
9| 8S | 23 0 ¢ 1 86 13
188
Continued Next Page
+3,><3: Numbers refer fo

Sensitivity

o220
15%5 {%) STRAIN AT FAILURE




112107

ONTMT4S 5198.GPJ

Ministry of m
Transporiation . s

Cntario THUFEE
RECORD OF BOREHOIL.E No 07-M05 20F3 METRIC
G.W.P.__ 54B0-04-00 LOCATICON Mindemoya Lake Bridge and Dam N9867 85 £9195.58 ORIGINATED BY _SLL
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodelic DATE 2007-08-08 - 07/0/S0/7 CHECKED BY ___MRA
DYNAMIG CONE: PENETRATION
SOIL PROFILE SAMPLES | w | RN ANCE BLOT . I I —
l._l:l % S PLASTIC MOISTURE LiQuin - T
. wl=2] B 20 40 & 80 100 HMIT ot MMTI 2 8 &
=g i SlZEl = e wp w w | 54 | cramsize
ELEV Bid| # | 25| O [SHEARSTRENGTHWPa e DT BLTION
DEPTH DESCRIFTION AR 23| = |0 UNCONFINED  + FIELDVANE v %)
El= 2[2O| @ |e quokiRaxaL x LaBvane | WATER CONTENT (%)
Conlinued From Previous Page « 20 40 60 B0 100 20 40 &0 xim? |GR 8A 31 CL
0| 85 | &1 i s
186
11]8s| o g
185
2| ss| 3 184 o 0 1 %0 8
183.1
14.8 SAND, trace silt 189
Compact to dense
Grey
Wet
=t 23 o
182
181
a0
s | a0 3
179
178

Continued Next Page 2
+ % %3, Numbers refer to 15{1}5
’ " Sensilivily T (%) STRAIN AT FAILURE




1172007

ONTMT4S 5188.GPJ

Ministry of
Transportation

Ontaric THURBER
RECORD OF BOREHOLE No 07-M05 30F3 METRIC
G.W.P.__ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam N9867.95 £9195.58 ORIGINATED BY St
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
CATUM _Gecdelic DATE 2007-08-09 - 07/0/90/7 CHECKED BY  MRA
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES | o Y [RESISTANCGE FIOT —— NATuRA, — | REMARKS
}J_J w 3 PLASTIC e rRE il T
— wl< % 5 20 40 B0 80 100 LIkt corerT LIMIT s i &
2% L2l z i pr—— we w wo| S | oramsize
ELEV DESCRIFTION & o W 3 = g SHEAR STRENGTH kPa o BISTRIBUTION
DEPTH ]2 £ =123 T | O UNCONFINED + FIELD VANE ¥ %)
£l= {2 @ o auekTRIAMAL x LaBvaNg | WATER CONTENT (%)
Continued Fram Previous Page u 20 40 60 B0 100 20 40 80 kNim 3 {GR SA 81 CL
[4]
sS | 28 o 0 !
(SHCL)
177.5
204 END OF BOREHOLE AT 20.4m.
BOREHOLE GROUTED WITH
BENTONITE TO 0.15m, THEN
ASPHALT PATCH TO SURFAGE. 177
+3 %3 Numbers refer to

Sensitivily

20
15“?35 {%) STRAIN AT FAILURE




ONTMT4S 5198-MINDEMOYA GPJ  GBf1/18

Ministry of
Transportation

Ontario
THURBER
RECORD OF BOREHOLE No 07-M06 10F5 METRIC
G.W.P._ 5480-04-00 LOCATION Mindemoya Lake Bridge and Dam NS857.86 F3158.58 ORIGINATED BY _GA
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY __wM
DATUM _Gecdetic DATE 2007-07-16 - 2007-07-17 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES r W |RESISTANCE PLOT WATLRAL REMARKS
[ %3 e PLASTIC LKuID =
Ez2| o LT MOISTURE wir] =5 &
k - @ g 5 :;_; 20 40 B0 80 190 CONTENT z Q CRAIN SIZE
i
ELEV sl8| w) 3]z25| & [SHEARSTRENGTHKPa "F . L g
DESCRIPTION =l s < = E —_— DISTRIBUTICN
DEPTH § 5 ﬁ > 8 a <>!.' © UNCONFINED + FIELD VANE ¥ (%)
El= EIg 9| L [e QUCKTRIANAL X LABvANE | WATER CONTENT (%)
197.0 Ground Surface u 20 4 60 80 100 20 40 80 kNm 3 {GR SA SI CL
00 TOPSOIL: (275mm} 157
186.7
0.3 SAND, trace silt, trace rootlets, trace S8 4 °
waod fibres
Loose
Grey
Wet
ss | 4 196 d
195.6
14 Sity GLAY, trace sand H
Stiff to soft [ /7‘
Grey /} 3| ss 8 o
%%
Wet 727
77 195
o
7 Y |uworjen
497 ¥ |wworjes
f; 4 85 7 = Q
/’
K
# 194
K
5| 58 1% o ¢ 1 76 23
] 38
7 143 ¥
v
v
g 5] 88 2 b
1) 182
]
e
o
_"3_.3
180.9 /4 181
6.1 SILT, trace to some clay, trace sand
Locse to dense 7 58 7 g
Grey
Wet
180
8 55 11 D
188
] 85 9 0 1 B84 15
188
[=]
Continued Next Page 20
+3 %@ Numbers referto 15&5
' } hd {%) STRAIN AT FAILURE

Sensitivity




11/2/07

ONTMT4S 5198.GPJ

Ministry of
Transportation

Ontaric THURBER
RECORD CF BOREHOLE No 07-M06 20F5 METRIC
G.W.P.  5460-04-00 LOCATION Mindermoya Lake Bridge and Dam N9857.86 E$158.58 ORIGINATED BY GA
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY __wMm
DATUM _Geodetic DATE 2007-07-16 - 2007-07-17 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SCiL PROFILE SAMPLES - Y JRESISTANCE PLOT -:‘3—_, NATURAL — REMARKS
'_E %] :l:) PLASTIC MCRSTURE Lioun - T
5 wl<d| @ 200 40 B0 80 100 LT CONTENT Tl 5 9 &
J1E wlzel = Lk W w wo| 52 | oransize
ELEV Stm| & J|las] @ |SHEARSTRENGTH kPa P DISTRIBUTION
= DESCRIPTICN EIS| & 2|28] E
EBTH RS >|28] £ |© UNCONFINED + FIELD VANE y )
e Z O] L |e QuckTRAXAL X LABVANE | WATERCONTENT (%)
Continued From Previcus Page W 20 40 £0 80 100 20 40 60 im3 |eRrR SA 81 oL
187
Dense
104 8s | 32 q
186
185.4
1.8 SAND, fine to medium grained, trace
silt
Dense {o compact - 9 0 sz &
Grey 185 {SI+CL)
Wet
184
[
183
Silty from 14.6 to 16.2m
182
trace gravel at 15.5m
181
D
180
trace gravel at 18.2m e
178
o

Continued Next Page

Numbers refer to
Sensitivity

20

15
0

(%} STRAIN AT FAILURE




1172007

ONTMT4S 5198.GPJ

Ministry of R
Transporation ﬂ n
Ontaric THLRRRE
RECORD OF BOREHOLE No 07-M06 30F5 METRIC
GW.P._ 5460-04-00 LOCATION Mindernoya Lake Bridge and Dam N9857.86 ES158.58 ORIGINATED BY GA
HWY 542 BOREHOLE TYPE __Hollow Stem Augers/NQ Coring COMPILED BY WM
DATUM _Geodetic DATE 2007-07-18 - 2007-07-17 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | . Y [RESISTANCE PLOT e | | remame
<] MOISTURE x*
= @ £ % 2 20 40 80 80 100 LT CONTENT LM E Q &
Sl Hiz2t z 1 L L ! L wp W w | 5T GRAIN SIZE
ELEV S &g S |23} & [SHEARSTRENGTHKPa i G 2 | DETRIBUTION
DEPTH DESCRIPTION {3 F | 5|5&] T [o UNCONRNED  + FIELDVANE y %)
EE’ 2 2[g°| @ |o cuckTRAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page '“ 2 40 808G 100 2040 B0 km3 |GR SA S CL
177
176
175
5 | 34 q 08 7
(S1+CL)
174
173
172
sSs | 42 b
174
trace gravel at 26.8 to 27.7m
170
189
ss | 32 o
168
Continued Next Page
+3 % 3 Numbers refer {o

Senstnity

20
15%5 (%) STRAIN AT FAILURE




151107

ONTMT4S 5188-MINDEMOYA.GPJ

Ministry of
Transportation

Ontario eyl
RECORD OF BOREHOLE No 07-M06 40F5 METRIC
G.W.P.__ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam_N9857.88 E9158.58 ORIGINATED BY &A
HWY 542 BOREHOLE TYPE __ Hollow Stem Augars/NQ Coring COMPILED BY _ wM
DATUM Gecedetic DATE 2007-07-16 - 2007-07-17 CHECKED BY MRA
SOIL PROFILE SAMPLES | o w |BINAMIC CONE PENETRATION
G| = s MATURAL e = REMARKS
EZ 14 oM WOISTURE war| T g &
E . 8 é & 73 :ZIO 4|0 6|O BP 190 CONTENT =z O
g 3 el & w w w | @ GRAIN SIZE
ELEY DESCRIPTION s1Ei | 3[g8| & [sHEARSTRENGTHKPa P o - DISTRIBUTION
BEPTH s|8i | 3[38] & [o unconemep  + FELDvane y %)
El= z[E°| L e qucKTRIAXIAL X LABVANE [ WATER CONTENT (%)
Continued From Previous Page - 20 4 e 80 o 20 40 80 km3 |GR 8A SI CL
clay seam at 29.8m o7
166
55 3 c
165
164
162.89 163 i
341 Brown to grey, fresh, thinly bedded, 3 RUN 54 .
strong to very strong DOLOSTONE TCR=100%,
SCR=87%,
% Irap=e0%,
UCS=125MPz
1 RUN Il
162
ol
0
RUN 24
0 TCR=100%,
161 o SCR=100%,
RQD=100%,
UCS=127MP
é 2 [run 0 s a
§ u
1598 \é 160 °
37.2 END OF BOREHOLE AT 37.2m.
BOREHOLE OPEN TO 37.2m AND
WATER LEVEL AT 3.7m ON
COMPLETION.
Piezometer instaliation consists of
50mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
INSTALLED MONITORING WELL
07-8-8 IN SEPARATE AUGER HOLE.
REFER TG SKETCH.
WATER LEVEL READINGS:
DATE  DEPTH{m) ELEV.(m)
MW 07-6-8
20070718 225 184.73
2007-07-20 2.00 184.98
20070817  2.21 184.77
2007-08-28 256 184.42
MVY 07-6-12
20070718 1.89 185.09
20070720 181 18547
Continued Next Page
+3 % Numbers refer to

Sensitivity

20
’5%5 (%) STRAIN AT FAILURE




117207

ONTMT4S 5188.GPJ

Ministry of m
Transportation ﬂ n

Ontario THUERRR
RECORD OF BOREHOLE No 07-M06 50F 5 METRIC
GW.P,_ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam NS857.86 F9150.58 ORIGINATED BY _GA
HWY 542 BOREHOLE TYPE _ Hollaw Sterm Augers/NQ Caring COMPILED BY W
DATUM  Geodetic DATE 2007-07-16 - 2007-07-17 CHECKEDBY _ MRA
DYNAMIC GOME PENETRATION
b @ % 2 ) 20 40 &0 80 100 wirOE w5 & &
olg L2 z ' : : ‘ ‘ wp w w | 5L | cramsize
ELEY Ll 2] 3|25 & |SHEARSTRENGTHKPa e DISTRIBUTION
DESCRIPTION ElE] % T [(22] E
DEPTH AR 5138 | < |© UNCONFINED  + FIELDVANE ¥ )
Bz ZlEZC| L |e QUOKTRIAMAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 6 BO 100 20 4 80 3 |GR 5A 81 CL
20070817 182 195.06
2007-08-28 236 194.82
20
+3 % 3, Numbers refer to 155

Sensitivity &9 (%) STRAIN AT FAILLRE



11/2/07

ONTWMT4S 5198 .GRJ

Ministry of
? Transporiation

Onlario THUABER
MONITORING WELL DETAIL No 07-M06 10F1 METRIC
GC.W.P,___ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam_N9857.86 ES158.58 ORIGINATED BY _GA
HWY 542 BOREHOLE TYPE __Hollow Stem Augers/NQ Coring COMPILED BY Wivt
DATUM _Gepdetic DATE 2007-07-16 - 2007-07-17 CHECKED BY MRA
ELEV
DEPTH
MWO07-M6-8 MWOQ7-M6-12
0.0
SAND
o e U
50mm PVC FIPE
SILTY CLAY
—=—— AUGER HOLES
2 b e e — — e ]
BENTONITE GROUT
SAND FILTER
AND SCREEN
SILT
BOREHOLE
I T T OV e
SAND




CNTMT4S 5198-MINDEMOYA GPJ 08/1/18

Ministry of
Transportation

Ontario THUNEER
RECORD OF BOREHOLE No 07-M07 10F 4 METRIC
G.W.P.__ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam N9853.87 E9181.08 ORIGINATED BY GA
Hwy 542 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodatic DATE 2007-07-18 - 2007 0719 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SGIL PROFILE SAMPLES | ¢ 4 |RESISTANCE PLOT e MR o b Remarks
« MOISTURE z
= o |22 & 20 4 e s g0 |ur DT wr| B S 3
Szl L) gzE]| 2 T Tee—— wp w w | 2B | oranszE
ELEV DESCRIPTION & o o 3 % o 8 SHEAR STRENGTH kPa DISTRIBUTION
DEPTH g 2| r >z 5 < | O UNCONFINED + FIELD VANE Y %3
ElE Z|EC| L |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
195.2 Ground Surface w 20 40 60 B0 100 20 40 60 kN/m 2 JGR SA SI CL
0.0 ROCKFILL {grifling platform)
95
194.4
08! ity cLAY :
Firm to soft 1]
Grey / 1]ss| 8 o
wat "7 194
"4
[
2| ss 2 F—io 0 0 Yv0 30
183.0
22 SILT, trace clay to clayey, trace sand 183
Loose to compact
Grey 3| 88 4 o
Wet
192
4 S5 8 q
191
5| ss | 18
190
189
6| 55| 8 g 0 2 8 15
188
7| 88| 12 b
186.8 87
8.4 Clayey SILT to sity CLAY, trace sand
Siff 4
Grey 8| ss | 1 b
Wel
186
Continued Next Page 3 w3 Numb for § 2
. umbers reter io .
TULXT 15Dy STRAIN AT FAILURE

Sensitivity 1o




11/2{07

ONTMT4S 5198.GPJ

Ministry of
Transporiation

Oﬂtario THUAsER
RECORD OF BOREHOLE No 07-M07 20F 4 METRIC
GW.P._ 5480-04-00 LOCATION Mindemoya Lake Bridge and Dam N$853.87 F9181.08 ORIGINATED BY GA
HWY 542 BOREHOLE TYPE _ Hollow Stem Augars COMPILED BY W
BATUM _Geodetic DATE 2007-07-18 - 2007-07-19 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w o |RERRTANCE PLOT . REMARKS
g z -aﬁ_k_ pasnec BT wewo | ;
)— wlZ2| 3 20 40 80 80 100 UMT eoure MMT S 3 &
S Uisg| = e wp w w | BT | GRANSIZE
ELEV ld | 2|28| & [SHEARSTRENGTHKPa A = | peTRIBUTON
DEPTH BESCRIPTION <1217 | S|2&| £ |o unconrine  + FIELDVANE Y (%)
EE; Z z|gC[ T | QucKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 B0 100 20 40 €0 kN2 |GR SA S! CL
185
8 83 10 o 0 0o 77 23
184
183.6
1.8 SAND, fine to medium grained, trace
l(.J s-ome 5_'"- irace gravel, cccasional 35 22 o
sitt inclustons
Compact to dense
Grey 183
Wet
182
58 36
181
S8 27 =
180
179
88 23 4 3 B2 15
(SHCL)
178
177
178
38 28 o
Continued Next Page 20
+3 % ¥ MNumbers refer o

Sensitivity

155
1w

(%) STRAIN AT FAILURE



1112607

OMNTMT4S 5198.GPJ

_I‘I\_/linistrygff m
ransporation
AR
THURBER
RECORD CF BOREHOLE No 07-M07 30F4 METRIC
GW.P.  5460-04-00 LOCATION Mindemoya Lake Bridge and Dam N3853.87 £9181.08 ORIGINATED BY GA
HWY 542 BOREHOLE TYPE _ Holow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2007-07-18 - 2007-07-19 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w RSy B
fE::n = SISTANCE PLOT = astic R = REMARKS
51, o |8 @ S T I I R = = &
2l | w = =1 3 W w wo | 3@ | CGRAINSIZE
ELEV o | Y = G [SHEAR STRENGTH kPa
DESCRIPTION e[S & 2| = g = O PHSTRIBUTION
DEPTH <|Z2| & > |2 8] = [o UNCONFINED 4 FIELD VANE - %)
El= 29| & [e QUCKTRAXAL x LagvAng | WATERGONTENT (%)
Continued From Previous Page W 20 40 60 80 100 0 40 80 kNm3 [GR SA S1 CL
175
174
173
88 38 o]
172
171
170
35 36 d
168
168
167
55 44 o
185

Conlinued Next Page

Numbers refar to
Sensitivity

20
15‘%5 {%) STRAIN AT FAILURE




112007

CONTMT4S 5198.GPJ

hHnistry of n
V Transportation n ﬂ

Cntario THURBER
RECORD OF BOREHOLE No 07-M07 40F 4 METRIC
GW.P. 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam N9B53.87 E9181.08 ORIGINATED BY GA
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WY
DATUM _Geodetic DATE 2007-07-18 - 2007-07-19 CHECKED BY MRA
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES | 4 |RESISTANCE PLOT e v ool o | remares
oW MOISTURE I
5 " g Zi 9 20 40 e 80 100 o Cee T B &
o i 21 z 5S4 | GrANSIZE
ELEY DESCRIPTIO Tly £l 2|8 5| & [SHEAR STRENGTH kP A S * | pisTrRiBUTION
DEFTH IFTICN S22 F | 5|2E| £ [o vwconemEn  + mEWDVANE y %)
I Z|E2C| 0 |® QUOKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previcus Page u 20 40 &2 B8O 100 e 4n 8 wim® |GR SA §I CL
165.0 e
30.2|  END GF BOREHOLE AT 30.2m, 185
AUGER REFUSAL AT 30.2m ON
POSSIBLE BOULDER OR
BEDROCK,
BOREHOLE OPEN T0 30.2m AND
WATER LEVEL AT 0.9m UPON
COMPLETION.

Piezometer instaliation consists of
‘19mm diamater Schedute 40 PYC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:

DATE DEPTH(m) ELEV.{m)
20070720 1.37 193.86
200708417 0.58 19455
20070828 1.02 19421

20
% 3. Nurmbers refer lo 15k 5

Sensiivity he {%) STRAIN AT FAILURE

43



08/1/18

ONTMT4S 5198-MINDEMOYA GPJ

Ministry of -
Transportation . .
Ontario TRUREER
RECORD OF BOREHOLE No 07-M08 10F 2 METRIC
GW.P.__ 5460-04-00 LOCATION Mindemoya take Bridge and Dam N9893.23 E5995.38 ORIGINATED BY _GA
Hwy 542 BOREHOLE TYPE _ Haoliow Stem Augers COMPILED BY __ wM
DATUM _Geodetic DATE 2007-07-13 - 2007-07-13 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W JRESISTANCE PLOT NATURAL - REMARKS
B @ 35 F:‘A;T‘c MOISTURE L‘ﬁ:‘g T A
b w &) 20 40 &0 80 100 L CONTENT z 9
2lE| W] 4 EE z Lt ! : . wp w wo| S8 | cRransizE
ELEY OESCRIPTION & g o E: = % g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH 2|5 i =l8s % O UNCONFINED + FIELD VANE ¥ %)
=z z|gC| © |® QuoKTRIAXIAL X LABVANE | WATER CONTENT (%)
196.3]  Ground Surface u 20 4 &0 B0 100 20 40 80 kNm 3 |GR SA SI CL
0.0 PEAT EEE
186.0 Dark brawn narnery 1 S5 6 196 o
0.3
BILT, trace sand, trace rootlets
Loose
Grey
Damg to wet
2 88 3] =3
195
194.8
1.5 Sity CLAY
Stiff to fim
Grey 388 | 13 1 C 0 55 M
Moist to wet ”
I
a7 184
9%
5 4 ss | 14 o
%y
]
no
fe
/z: 5| 88 5 193
i7%
7%
192.3 A
4.0 SILT, trace clay, trace to some sand,
occasional clay seams
Cempact te loose 102
Grey
Wet
<) 58 12
191
7188 | 2 140 @ D 1279 9
189
8 85 18 o
188
187
¢ 85 14 g
Continued Next Page . 20 .
3 3. Numbers referto
L 5B o STRAIN AT FAILURE

Sensitivity 10




1172607

ONTMT4S 5198.GPJ

Sensitivity

Ministry of u
‘V Transportation E E
Ontario —

RECORD OF BOREHOLE No 07-M08 20F2 METRIC
G.W.P.  5480-04-00 LOCATION Mindermoya Lake Bridge and Dam N9893.23 £B995.38 ORIGINATED BY _GA
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2007-07-13 - 2007-07-13 CHECKED BY MRA
SOIL PROFILE SAMPLES % U&J-‘ EEE?S&!EN%%%ES'EFNETRATIDN Pagme | NATURAL L — REMARKS
o T
= al=2| 8 20 40 B0 B0 400 |7 cowmr [ £ 5 &
215 Y12 z v —— wp w w | 58 | GRAINSIZE
ELEV {8 w | 3|lgx| & IsHEARSTRENGTHKP2 =
DESCRIPTION b 2|28} & b Q] DISTRIBUTION
DEFTH g2 E 51381 £ |© UNCONFINED + FIELD VANE " )
g z z|EC| S |® quckTRIAXAL X LaBvane | WATERCONTENT (%)
Gontinued From Brevious Page u 20 40 B0 B0 100 20 40 8 wm® |GR sA S CL
186
0] 85| 8 q
85
184
1|88 a ) 0 7 8 8
182.9 183
13.4 SAND, fine grained, trace silt
Compact to very dense
Grey
Wet
38 18 g
8
181
88 T4
(2]
1805
167 END OF BOREHOLE AT 15.7m.
BOREHOLE OPEN TG 15.2m AND
WATER LEVEL AT 1.8m UPON
COMPLETION.
BOREHCLE BACKFILLED WITH
BENTONITE TO SURFACE.
3 3. MNumbers refer to 2
R ‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 5198-MINDEMOYA.GPJ  08/1/18

Ministry of
Transportaticn

Ontario

THUm

G.W.P.__5480-04-00

HWY 542

DATUM _Geodetic

RECORD OF BOREHOLE No 07-M09

Mindemoya Lake Bridge and Dam N9877.56 E9042.05

10F 2 METRIC

ORIGINATED BY _GA

BOREHOLE TYPE _ Hollow Stem Augers

COMPILED BY __ wM

2007-07-13 - 2007-07-13

CHECKEDBY _ MR

DYNAMIC CONE PENETRATION
$SOIL PROFILE SAMPLES | 4 |RESISTANCE PLOT RATURAL - REMARKS
U’_J w < FLASTIC | oeoe vawo &
5. A EEIE 20 40 80 80 10 |™T comw W} 5T &
4 gl z = GRAIN SiZE
ELEV “lE| e 2|g5| & [sHearsTrRENGTHP: L 2 DISTRIBUTION
== DESCRIPTION El2l =1 5[22| T |o unconenep 4+ Fi
|5 5128 LD VANE Y %)
sl = zlge Q ® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
196.4|  Ground Surface w 20 40 80 B0 100 20 40 60 km * |GR sA 81 CL
08 TOPSOIL: (150mm)
02 Sandy SILT, cccasional reotiets S8 8 o
Loose 196
Brown
1958 Moist
08 i 4
Silty CLAY, trace sand /%
SHiff to firm % 85 9 <3
Grey f//%
Maist to wet %%
)
77 195
7
2 55 | 1 o
7
7
%
¢¢ 194
;/2 S8 8 =l 0 1 59 40
7
7
A
%
7
192.9 %% S 193 °
35 SILT, trace to some clay, trace sand
Loose to compact
Grey
Wet
192
ss | 15 o
191
88 | 13 150 q
189
56 | 8 = 0 1 8 12
188
ss | 17 187 o

Continued Next Page

MNumbers referio
Sensitivity

—-
*5$5 {%) STRAIN AT FAILURE




11102107

ONTMT4S 5188.GPJ

Ministry of m
Transpartation S ‘
Ontario HUEEER
RECORD OF BOREHOLE No 07-M09 20F2 METRIC
GW.P.___ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam NG877.56 E9042.05 CRIGINATED BY Ga
HWY 542 BOREHOLE TYPE _ Hollow Slem Augers COMPILED BY WM
DATUM _Gecdetic DATE 2007-07-13 - 2007-07-13 CHECKED BY MBEA
CYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w H RESISTANCE PLOT NATRAL REMARKS
B oo T —2__ FLASTIC it Liquit E
= o |ZE] B 20 40 e s e M Tier | 53 &
218w 2|22| B Fowmermemes |t wo| Bg | GRANSIZE
0. = a
ELEY DESCRIPTION FlE & |lzg| E P G DISTRIBUTION
PEPTH << {13 [ = 8 ] ; O UNCONFINED + FIELD VANE v (%)
E z Z|aO| @ [e quckTRIAXAL x LaBvANE | WATER CONTENT (%)
Continued From Previous Page « 20 40 80 80 100 20 40 80 wm? |GR 8A 81 CL
186
0] 38 10 [+3
185
184.2
122 SAND, fine to medium grained, lrace
to some silt 58 42 184 & 0 ez 8
Compact to dense
Gray (8hCL)
Wet
183
35 20 o}
182
181
58 32 q 0 &7 13
180.8 (B+CL)
158 END OF BOREHOLE AT 15.8m.
BOREHOLE OPEN TO 15.8m AND
WATER LEVEL AT 4.7m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE TO SURFACE.
+3 x5, Nurnbers refer to 15 20

Sensitivity

0 5 (%) STRAIN AT FAILURE




ONTMT4S 5198-MINDEMOYA GPJ 081/18

Ministry of u
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 07-M10 10F2 METRIC
G.W.P. __5460-04-00 LOCATION Mindemoya Lake Bridge and Dam N9863.56 E5084.88 QRIGINATED BY GA
HWY 542 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2007-07-13 - 2007-07-14 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W IRESISTANCE PLOT-a_ NATURAL - REMARKS
L o PLASTIC LECUID
= ('z’ [&] LT MCISTURE wr] =& &
= wa|lgs]| @ 20 40 &0 80 100 CONTENT z 2
2|5 SlzE| z g —————— wp w w | 5Y | crANSIZE
ELEV T lBl ¥ Z 125 &€ [SHEARSTRENGTHKPa L ———— DISTRIBUTION
DESCRIPTION = |2 E
DEPTH |2 e 3|z &] £ |O UNCONFINED  + FIELDVANE ¥ %)
El= z[EC] @ Je qucKTRIAXIAL x Lavane | WATER CONTENT (%)
196.9 Ground Surface v 20 40 60 80 100 20 40 &0 knm3 |GR sA s1 L
00| ToPpSoiL: (150mm) =
02 SILT, trace sand, occasional rootlets 1 s3 3 o
Loose
192'2 Dark Brown {o Brown
’ Silty SAND, trace roctiets
Loose to very dense 198
Brown 2 85 4 =}
Moist to wet
13| 88 2 \ o
185
1947
22 Silty CLAY Z
Firm ;
Grey 4] 4 | 55| 4 o 0 0 84 36
Wet 4
194
£
7%
/g 5| ss 5 3
193.2 %
ar SILT, trace ciay, trace sand >
Compact to lvose 103
Grey
Wet
8 83 15 192 o
191
7 55 6 q
190
189.3
78 SAND, fine to medium grained, trace
silt
1 ag q
Compact 8188 o 188
Grey
Wet
188
9 55 18 0 96 4
\ (SI+CL)
187 T
Continued Next Page
+3 %3, Numbers refer to

Sensitivity

] |
TEE (%) STRAIN AT FAILURE




ONTMT4S 5198.GPJ  11/2/07

Ministry of
Transporiation

Ontario

THUREBEA

GW.P__5460-04-00

HWY 542

RECORD OF BOREHOLE No 07-M10

LOCATION

Mindemnaya Lake Bridge and Dam N9883.56 EBG84.88

20F2 METRIC

ORIGINATED BY _GA

BOREHOLE TYPE _ Holiow Stem Augers

COMPILED BY __wmM

Sensitivity

DATUM _Geadetic DATE 2007-07-13 - 2007-07-14 CHECKED BY MRA
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES | . W |EEETANGE PLoT MARK
G| = pasTe SRR Lauo £ REMARKS
- Sz| 9 0 40 s0 80 00 [T Lommr M| 5 G &
Sl e Bl 2 e we w o | 3E | cramsize
ELEV ElH| ¥ | 212&| 8 |SHEARSTRENGTHKPa 2 | DsTRIBUTION
DESCRIFTION =St B 2125 E S
BEPTH =2 F 5128} £ |O UNCONFINED -+ FIELD VANE ¥ %)
£12 Z[EO} U |e QUCKTRAXAL X LABVANE WATER CONTENT (%)
Continued From Previaus Page u 2 40 B0 80 100 o 40 80 kim3 |GR 84 81 CL
ss | 26 188 \
185 \
occasional silt inclusions
ss | 17
184
ss | 15 83 b
182
58 | 34 q o 62 38
181.1 (S1:CL)
15.8 END OF BOREHOLE AT 15.8m.
BOREHOLE OPEN TO 15.2m AND
WATER LEVEL AT 2.3m ON
COMPLETION.
BOREHCLE BACKFILLED WITH
BENTONITE TO SURFACE.
+3.><3: Numbers refer to

20
B ) STRAIN AT FAILURE



ONTMT4S 5198-MINDEMOYA.GPJ 08/1/18

Ministry of R
Transportation . I

Cntario M
RECORD OF BOREHOLE No 07-M11 10F2 METRIC
G.W.P.__ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam N$849.13 E9136.60 ORIGINATED BY _GA
HWY 542 BOREHOLE TYPE _ Holiow Stem Augers COMPILEDBY Wi
DATUM _Geodetic DATE 2007-07-15 - 2007-07-15 CHECKED BY MRA
DYNAMIC CONE PENETRATION .
SOIL PROFILE SAMPLES E W RESISTANCE PLGT-E__ NATURAL - REMARKS
£ o Z[J PLASRC MOISTURE Lleuie = T
51, w|28] @ 2 40 & 8w 10 |M coww T 20 &
= £ =z w w w GRAIN SIZE
ELEV BESCRIPTION alEl 8] 2 2] 2 [SHEARSTRENGTHKPa LA £ DISTRIBUTION
DEPTH SI3]+ | 5[38] 5 |o unconrmen  + FELDVANE Y o
£l Z|E°] © |® QUICKTRIAXIAL X LASVANE | WATER CONTENT (%)
196.8 Ground Surface w 20 40 60 80 100 20 40 60 w3 |GR sA S1 CL
0L ToPSOIL: (200mm)
0.2 SAND, trace sitt, mixed with topsail, 1| 88 ] 10 9
accasional rootlets, shells and wood
fibres
L cose to compact
Brown to grey 198
Moist te wet 2 | s8 9 d
195.4 [
14 Silty CLAY, trace sand f
Sift 77
Grey ? 3| 88 12 195 a1
Moist to wet 2
) 4
4| 85| 13 | ¢ 1 65 34
194
Z 5 S8 ]
7 o
%
14
7 193
[
//, 3
“ b i
11
[
192.2 w7
46 SILT, trace to some clay, trace sand
Compact to dense 6 | s3 1 192
Grey
Wet
191
7 S5 27 9 0 4 81 15
180
8 S8 33 189 q
188
187.7
2.1 SAND, fine to medium grained, trace
silt
Compact to dense ° S8 0 “
Grey
Wet 187

Continued Next Page 20 -
+3 %3 Numbers referto 1585 .
"7 Sensitivity 7 (%) STRAIN AT FAILURE



ONTMT45 5t198.GPJ 11/2/07

Sensitivity 10

(%) STRAIN AT FAILURE

sy o o=
ransportation
Ontario ﬂ ‘
THURBER
RECORD OF BOREHOL.E No 07-M11 20F2 METRIC
G.W.P___5460-04-00 LOCATICON Windemoya Lake Bridge and Dam N9849.13 £9136.60 ORIGINATED BY _GA
HWY 542 BOREHOLE TYPE  Hollow Stem Augers COMPILED BY Wi
DATUM _Geodetic DATE 2007-07-15 - 2007-07-15 CHECKED BY MRA
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES 5 % RESISTANCE PLOT e NATURAL s - REMARKS
e} MOISTURE » - &
e nl|23| & 20 40 60 0BG 100 |[™ Comew M| 5@ &
Sl 4| z e wp w wo | SE | GRANSZE
ELEV Lip| B Jlog| © |SHEAR STRENGTHkPa R DISTRIBUTION
BESTH DESCRIPTION ElE| & 2|28 =
sis| F 51338 E |© UNCONFINED  + FIELDVANE M (%)
ElZ ZlE°| @ |e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 8D 100 20 40 80 xnm? |GR sA 81 cL
186
(s}
185
£ 0 94 8
{S1+CL)
184
183
]
182
O
1810 s
158 END OF BOREHOLE AT 15.8m, )
BOREHOLE OPEN TO 15.2m AND
WATER LEVEL AT 1.7m ON
COMPLETION.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slolted screen.
WATER LEVEL READINGS:
DATE ~ DEFTH(mM) ELEV.(m}
2007-07-18  1.97 194,82
2007-07-20  1.86 194.83
2007-08-17  2.09 194.70
2007-08-28 231 194 48
20
49 X 3 Numbers refer to 45_3}5



o8

ONTMT4S 5198-MINDEMOYA.GPJ

Ministry of “
Transportation . l
Ontario
THURAREM
RECORD OF BOREHOLE No 07-M12 10F2 METRIC
GW.P.__ 5450-04-00 LOCATION Mindemoya Lake Bridge and Dam NS839.73 F9188.99 ORIGINATED BY _GaA
Hwy 542 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2007-12-07 - 2007-12-07 CHECKED BY MRA
BYNAMIC CONE PENETRATION -
oo < BLASTIC RN = REMARKS
e £z| 3 2 a0 e 80 w0 ™ ame [ EG &
=] @ 20 @ I 3 1 1 1 CONTENT En
15l it 5122 2 wa w w | B8 | erANsIZE
ELEV DESCRIPTION & % B 7 25 8 SHEAR STRENGTH kPa [P S DISTRIBUTION
DEPTH =3 s =12 3 < |© UNCONFINED — + FIELDVANE y %)
s Z[Z9]| @ |e QuekTRiAXAL % LABVANE | WATER CONTENT (%)
196.8|  Ground Surface ”J 20 40 60 80 100 20 40 B0 km3 JGR SA SI Cco
0.0 . =
1o TOPSOIL: (255mm) =
0.3 SILT, trace sand, trace rootlets 1 88 13 °
Compact
196.2 Brown i
07| \ory 11
Silty SAND 196
Compact 2| ss] 12 q
Brown
185.5 Moist
14 Silty CLAY, trace sand
Firm o stiff
Brown to grey 3|88 7 195 @
Maist to wet Y
1]
%z
]a|ss! a8 ] 0 1 67 32
7
1]
193.9 1] 194
30 SILT, trace to some clay, trace sand
|.oose to compact
Grey 5 g5 5 [
Wet
193
688 | 6 192 L 0 1 85 14
191
7 S8 1 o
180
8 | 88 16 189 of
188
91 8§ 8 [}
187,
Continued Next Page 6 . .
43 w3, Numbers referto 18-85
! " Sensitivity i (%) STRAIN AT FAILURE




11/2/07

ONTMT4S 5198.GPJ

Ministry of m
Transporiation s l
Ontario Uy
RECORD OF BOREHOLE No 07-M12 20F2 METRIC
G.W.P. 5480-04-00 LOCATION Mindemoya Lake Bridge and Dam N9839.73 E9198.99 ORIGINATED BY GA
HWY 542 BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY __WM
DATUM _Geodetic OATE 2007-07-12 - 2007-07-12 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SO”_ PROF”_E SAMPLES o H RESISTANCE PLOT _c“:i___ NATURAL - REMARKS
=] 5 H"‘iﬂc MOISTURE Lﬁﬁﬁ — T a
[ o |3 & 20 40 &0 80 10 L coneNT z O
Sle wlzg2i 2 1 L . L i wp w wo| 33 [ GRANSIZE
ELEY DESCRIPTION Bl e | |28 2 [HEARSTRENGTHEPa — DISTRIBUTION
DEFTH i3 F | >|3&| £ |©o UNCONFINED  + FIELDVANE ¥ o)
E z Z|E°| & |e QuOCKTRIAXIAL x tABvANE | WATER CONTENT (%)
Continued From Previous Page H 20 40 80 80 100 20 40 60 KNm3 |GR SA S CL
10| 88 65 188 o
185.0
11.9 SAND, fine to medium grained, lrace 185
to some silt
Compact to dense
Grey
Wel 55 20 o
184
-
55 | 4 183 q 0 82 18
(SHCL)
182
35 | 36 o
1811
156.8 END OF BOREHOLE AT 15.8m.
BOREHOLE OPEN TO 15.8m AND
WATER LEVEL AT 3.0m ON
COMPLETICN.
BOREHOLE BACKFILLED WITH
BENTONITE TO SURFACE.
20
4+ 3 5 3. Numbers refer to 15655

Sensitivity 10

{%) STRAIN AT FAILURE



ONTMT4S 5198-MINDEMOYA.GPJ  08/1/18

a Ministry of ]
Transportation . l
Ontario TR
RECORD OF BOREHOLE No 07-M13 10F2 METRIC
GW.P, 54600400 LOCATION Mindemoya Lake Bridge and Dam N8833.74 F9246.39 ORIGINATED BY _GA
HWY 542 BOREHOLE TYPE __Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2007-12-07 - 2007-12-07. CHECKED BY MRA
DYNAMIC CONE PENETRATION
S0l PROFILE SAMPLES o ﬁ RESISTANCE PLOT AT
[T I PLASTIC MOIS:J;LE ugun | E REMARKS
E w| 23] B 20 40 60 80 100 |™MT  coumwr W] S8 &
=R K 2[=E1 z e —— wp w w | D& | cramsze
ELEV Ziz u 3 85 <';_> SHEAR STRENGTH kPa —_— DISTRIBUTION
DEFTH DESCRIPTION 12| = | 3|28 5 |o uncowrmed  + FiELDVANE y %)
Ef= 12O © [e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
1965  Ground Surface u 20 40 60 B0 100 20 40 60 kim? |Gr $A s1 cL
00]  ToPSOIL: {150mm} —
0.2 Silty CLAY, frace sand, occasional 1 58S 11 ]
rootiets
Very stiff to firm 196
Brown to gray
Moaist to wet
2] 85| 16 0
195
%
g/ a|ss| n o
}//
¥l
¥l
‘ 4iss | n 194 3
A
%
¥l
7
“%
;ﬁ’//s ss | 7 Ho o 1 68 3
192.8 A 193
3 SILT, trace to some clay, trace sand
Compact
Grey
Wet
192
6] 88 | 13 b
191
7|88 | 23 ]
190
189
8 85| 14 P 0 4 84 12
188
187.8
8.7 Ciayey SILT, trace sand
Stiff to very stiff
|
Grey
g9 8s | 18 aq C 4 73 23
187
Continued Next P:
onfirusd Nex: Pags +3,X3: Numbers refer to

Sensitivity

20 T .
‘5*1%5 (%) STRAIN AT FAILURE




117207

ONTMT4S 5198.GPJ

Ministry of
Transportation

Sensitivily

10

(%) STRAIN AT FAILURE

Ontario RS
RECORD OF BOREHOLE No 07-M13 20F2 METRIC
G.W . P.__ 5460-04-00 LOCATION Mindermoya Lake Bridge and Dam N9833.74 £9246.39 ORIGINATED BY _GA
HWY 542 BCREHOLE TYPE _ Hollow Sterm Augers COMPILED BY WM
DATUM _Geodetic DATE 2007-07-12 - 2007-07-12 CHECKED BY MRA
SOIL PROFILE SAMPLES 2 ] gégiRSMFiACN%%%E!.g'IENETRATION " NATURAL LU - REMARKS
“© = FLASTC TURE o forg
e w22 8 20 40 60 80 00 W owmr W B E &
215 d1=F| z ' pp—— ! : we w w | SE | GRAINSIZE
ELEV ela| ¥ Jio5| € |SHEAR STRENGTH kPa =
DESCRIPTION Fl2] g Fizol = st G DISTRIBUTION
DEETH <3| F 5|25 = |o unconrineD + FIELD VANE ¥ %)
HE 2[Z°| 4 | QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 B0 km 3 JGR 8A S CL
188
10| ss| 8 o
185
11] 88 | 12 184 0
183
121 88 18 o 0 3 78 19
182
131 8 1 14 181 =
180.7
15.8 END OF BOREHOLE AT 15.8m,
BOREHOLE QPEN TO 15.8m AND
WATER LEVEL AT 27mON
COMPLETION.
BOREHCLE BACKFILLED WITH
BENTONITE TO SURFAGE.
3 3 MNumbers refer to py
+7 % 155




ONTMT4S 5138-MINDEMOYA GPJ  08/1/18

Ministry of -
Transportation . l
Ontaria THUREBER
RECORD OF BOREHOLE No 07-M14 10F 4 METRIC
G.W.P__ 54600400 LOCATION Mindemova Lake Bridge and Dam N9844.84 E9154.40 ORIGINATED BY _GA
HWY 542 BOREHOQLE TYPE _ Hollow Stem Augers COMFILED BY WM
DATUM Geodetic DATE 2007-07-15 - 2007-07-15 CHECKED BY MRA
DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT ATURAL - REMARKS
E %) :1‘5 PLASTIC e e [alEle) -
& o |SE| @ 0 4 e 80 10 ™M comen M} 2T &
S L1zE]| z T — wp w w ] 28 | orANSIZE
ELEV Ele w = 2a 8 SHEAR STRENGTH &Pa S NE— CISTRIBUTION
DEPTH DESCRIPTION g 2| = S|25| & |0 UNCONFINED  + FIELDVANE y )
Bl = Z[EC| © |® QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
196.8 Ground Surface W 20 40 80 BO 100 20 4 60 kNm 2 [GrR SA 81 CL
00] __ FOPSOIL: (150mm) ==
02 SILT, trace sand, occasional rootiets 1 38 [s]
Loose
186.4 Dark Brown to Brown
07| NP
. . 196
SAND, trace silt, occasional rootlets,
occasional wood fibres 2 Ss
Compact
1954]  Brown Lo
14 Damp Pl 7%
H
Silty CLAY, trace sand 1 v ‘
SHiff to firm 25 EREES , AP o
Grey :%/
Waet I
4] 88 S 0 1 67 32
193.8 184
3.0 SILT, trace to some clay, trace sand
Compact
Grey 5 55 =
Wet
1493
6 | ss 192 o
191
¥ 55 12 =] 12 78 18
180
8 85 1 189 D
9 S8 12 188 ) 3
187
Continued Next Pags 20 . -
3 3. Numbers refer to .
+TT 155 (o) STRAIN AT FAILURE

Sensitivity 10




ONTMT4AS 5198.GPJ  11/2/07

Ministry of B
Transportation E ‘
Ontario
THURRER
RECORD OF BOREHOLE No 07-M14 20F4 METRIC
G.W.P. 5450-04-00 LOCATION Mindemoya | ake Bridge and Dam N9A44 84 F9154 49 ORIGINATED BY Ga
WY 542 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodstic DATE 2007-07-15 - 2007-07-15 CHECKED BY MRA
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E ; RESISTANCE PLOT oasne HATURAL Laun - REMARKS
w i MOISTURE T
. w22l 3 w40 80 80 100 |™M eme 7] S35 &
=g glzE| 2 P wp w wo | 53U | cramsuze
ELEV 5 o )E o | B 2 % =1 g SHEAR STRENGTH kPa N — GISTRBUTION
DEBTH BESCRIPTION <t =Z % SI2 8| T | UNCGONFINED + FIELD VANE ¥ %}
El= Z1EC| O je QUCKTRAXAL X Lavang | WATER CONTENT (%)
Continued From Previous Page . 20 40 60 B0 Moo 20 40 @ km® |GR SA SI CL
g I
10.1 SAND, fine to medium grained, trace |
silt to silty, occastonal silt inclusions
33 o
Compact to dense
Grey
Wet
186
sS 185 5 0 58 41
(S1+CL)
184 \
55 o
153 \
182 J
8% v )
181
58 o 0 83 17
(S+CL}
180
179 \
178 N
58
177
Continued Next Page 20
+3 %3, Numbers refer o 15¢»5

Sensitivity

10

(%) STRAIN AT FAILURE



11/2/07

ONTMT4S 5198.GPJ

Ministry of
Transporialion

Ontario THURBER
RECORD OF BOREHOLE No 07-M14 30F4 METRIC
G.W.P.__ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam_NS$844.84 E9154.4¢ ORIGINATED BY _GA
HWY 542 BOREHCLE TYPE _ Hollow Stem Augers COMPILED BY Wt
DATUM _Geodelic DATE 2007-07-15 - 2007-07-15 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 ; RESISTANCE PLOT e TR Lo " REMARKS
2] MOISTURE - T
= wl=2} 8 20 40 6 8 100 |"MT Lowew M7} 5 8 &
=g N LIZE] z e wp w w | 54 | cramsee
ELEY DESCRIPTIC) ull E Z|25| g [SEARSTRENGTH kPa S — CISTRIBUTION
DEPTH IPTION E121 7 | S|5&| 5 |o unconemen  + FELDvANE ¥ o
El= Z|2O| O |e QUCKTRIAXAL x LABVANE | WATERCONTENT (%}
Conlinued From Previous Page u 2 40 60 80 100 20 40 &0 kNim? |GR SA 8l CL
gravelly seam at 20.7m 176
175
S8 34
174
accasional large gravet at 229 to
24.4m
173
172
88 29 q
171
occasional gravel at 25.9 to 27 4m
170
169
88 33 0 &3 37
168 (SI+CL)
167
Continued Next Page 20
4+3 x?. Humbers referto 15685

Sensitivity ©° (%) STRAIN AT FAILURE



ONTMT4S 5198.GPJ  11/2/07

Ministry of i |
Transportation E E

Ontario USSR
RECORD OF BOREHOLE No 07-M14 40F 4 METRIC
G.W.P.__5480-04-00 LOCATION Mindemoya Lake Bridge and Dam Ng844.84 E9154.49 ORIGINATED BY GaA
HWY 542 BOREHOLE TYPE  Hollow Stern Augers COMPILED BY WM
DATUM _Geodstic DATE 2007-07-15 - 2007-07-15 CHECKED BY MRA
CYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES o ﬁ RESISTANCE PLOT CATURAL o REMARKS
Ha 3 m:ﬂc MOISTURE Lﬁ:ﬁ - T &
= wm | £ g 143} 20 40 60 80 100 GONTENT = @
Sl wilzgl z ‘ L ! : L W w w } S 4 | GRANSIZE
Ly o8 e | 3]25] 2 [erearsTRanGTH P - = | STRBUTION
DEPTH DESCRIPTION T12 £ | 3|24 T |o UNCONFINED  + FIELDVANE ¥ o6
E = Z|E°| O |e QUCKTRIAXIAL X LARVANE WATER CONTENT (%)
Continued From Previous Page v 20 40 60 B8O 100 20 40 60 wim? [GR SA SI CL
clay searn at 29.9m
168
35 34 =
165
164
163.0
3.8 END OF BOREHOLE AT 33.8m.
AUGER REFUSAL AT 33.8m ON
PROBABLE BEDROCK,
BOREHOLE OFEN T0 33.8m AND
WATER LEVEL AT 3.4m UFON
COMFLETION.
Piszometer installation cansists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH{m) ELEVY.{m)
2007-07-18 208 194.72
2007-07-20 2.08 194.72
2007-08-17 2.01 194.79
2007-08-28 1.83 194 87
20
43 53 MNumbers refer to 15¢5

Sensitivity ©5 (%) STRAIN AT FAILURE



ONTMT4S 5198-MINDEMOYA.GPJ  0B/1/18

Ministry of
Transportation

Ontario TUREER
RECORD OF BOREHOLE No 07-M15 10F 4 METRIC
G.W.P._ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam N9841.25 F9181.37 ORIGINATED BY GA
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY WM
DATUM _Geodetic 2007-07-19 - 2007-07-20 CHECKED BY ___ MRA
DYNAMIC CONE PENETRATION
£E2| & . wosnre SRR e T 2
5 . @ go @ 20 40 B0 80 00 CONTENT z @ GRAIN SIZE
= =z
ELEV =l8| ¢ | Z|25| 2 [sHEARSTRENGTHKPA A s DISTRIBUTION
SEETH DESCRIPTION < = = 512 3 < | © UNCONFINED + FIELD VANE ¥ %)
5= Z|[EC| & | oucKTRIAXAL X LABVANE | WATER CONTENT {%)
195.4 Rockill Piatform w 20 40 B0 80 100 20 40 B0 kem 3 JGR SA 81 CL
0.0 ROCKFILL (driling platform)
195
194,72
12| Sity GLAY Z Y
Firm 7 194
Grey g
7y
wet
¢ 7% ss o
7%
1]
1
1
Z 193
2% S5 b
9%
192.4 i
3.0 SILT, trace sand, trace to some clay
Loose to compact
Gre! 88 p o 1 83 18
Wely 192 3
191 >
S8 < o
180
85 189 K g
188
55 ( b
187
s / 1 5 8 13
186

Cantinued Next Page

Numbers refer to @

Sensilivity 1S5 () STRAIN AT FAILURE




1102107

ONTMT4S 5188.GPJ

Ministry of e
Transportation N E
Ontario THULIEME
RECORD OF BOREHOLE No 07-M15 20F 4 METRIC
GW.P.__ 5460-04-00 LOCATION Mindemaya Lake Bridge and Dam N9841.29 £9181.37 ORIGINATED BY _GA
HWY 542 BOREHOLE TYPE __Hollow Stem Augers/NQ Coring COMPILED BY WM
DATUM _Geodelic DATE 2007-07-19 - 2007-07-20 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w H RESISTANCE PLOT MATURAL — REMARKS
E @ E(J m?ﬂc MOSTURE LISAU;‘?. t T &
b wm | < % h 20 40 50 80 100 CONTENT = O
S wlsEl 2 | we w wo| & | crANSIZE
ELEV Elez g 2 o5 'g SHEAR STRENGTH kPa - e DISTRIBUTION
DEPTH DESCRIPTION S|Z| £ | 3|33| £ |o UNCONFINED  + FIELDVANE ¥ )
Bl Z[EC| @ |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%}
Continued From Previous Page w 20 40 &0 80 100 20 40 &0 kwm?3 |GR 8A 81 CL
Compact
o
486 \
184.4 \
1.0 SAND, fine to medium grained, trace
te some silt, occasional silf inclusions 7
Compact to dense
Grey 184
Wet
< 0 75 25
(SI+CL)
183
182 \ =
181
occasional gravel at 15.2 to 15.9m
180
179 08 5
(S1+CLY
178
177
176 5
Continued Next Page . 20
+3 3. Numbers refer to 15{&5
" Sensitivity W7 (%) STRAIN AT FAILURE



110207

ONTMT4S 5128.GPJ

Ministry of
@ Transportation ! E
Ontario THURBES
RECORD OF BOREHOQLE No 07-M15 30F4 METRIC
G.W.P.  5460-04-00 LOCATION Mindemoya Lake Bridge and Dam Ng841.29 E9181.37 ORIGINATED BY GA
HWY 542 BOREHOLE TYPE  Holiow Stemn Augers/NQ Coring COMPILED BY WM
DATUM _Geogelic DATE 2007-07-19 - 2007-07-20 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | | BEMIC SONE TE _— 1 rewares
E o S PLASTIC MOISTURE Lauc - I
= alsZ2| & 20 4 80 80 100 |M™MT coyewr ML 5 D &
Qe ul|l=z2| = ) L ‘ ! I wp w we | DU | GRAINSIZE
ELEV Ll & 2|g2a| 2 [SHEARSTRENGTH kP2 L OISTRIBUTION
DEPTH PESCRIPTION Sl2| 20 3|38 & |o uncoNrNeD  + FELDVANE ¥ %)
ElZ Z[EC] @ | QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previcus Page u 20 40 €0 80 100 20 40 60 km3 |GR SA 81 CL
175
174
173
88 41 ¢}
172
171
170
85 | 31 o 2 94 4
(SI+CL)
169
168
167
58 38 o]
166

Continued Next Page

Numbers refer to
Sensilivity

20
’5{1%5 (%) STRAIN AT FAILURE



1511407

ONTMT48 5198-MINDEMOYA.GPJ

_I‘Iu_'linistry gf "
ransportation
Ontario . l
THILHNES
RECORD OF BOREHOLE No 07-M15 40F 4 METRIC
GW.P,__ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam_N8841.28 E9181.37 ORIGINATED BY _GA
HWY 542 BOREHOLE TYPE __ Holiow Stem Augers/NQ Coring COMPILED BY WM
DATUM _Geodetic DATE 2007-07-13 - 2007-07-20 CHECKED BY MRA
DYNAMIC CONE PENETRATION
S0I. PROFILE SAMPLES o H RESISTANCE PLOT NATURAL REMARKS
2 g o -2__ PuASTIC e touD | =
- 52 5] LT wat | @8 &
Bl e @ e @ ZP 49 Sp BIO 1{]}0 GONTENT % =
pr} = A GRAIN SIZE
ELEV L 8| w | 2|e5] & [sHEARSTRENGTHKPa “F o o =
DESCRIPTION [ = < = E —_— DiSTRIBUTION
DEPTH é 5 i = 8 8 § O UNCONFINED + FIELD VANE Y (%)
= Z|EC] L [® QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%) ’
Continued From Previous Page u 20 40 €0 50 100 20 40 60 kNm 2 [GR sA S CL
165
cobble {100mm) 164
163.4 F
320 Gray to brown, fresh, thinly bedded, o RUN 1%
strong to very strong DOLOSTONE TCR=100%,
163 0 SCR=100%,
\é RQD=100%,
§ + | run 0 UCS=155MPa
< i
162 0
RUN 2#
\< o TCR=100%,
SCR=100%,
0 RQD=100%,
2 | rUN 0 UCS=140MPa
161
0
160.3 N 0
351 END OF BOREHOLE AT 35.1m.
BCREHOLE QPEN TO 35.1m AND
WATER LEVEL AT 1.1m ON
COMPLETICN.
Pigzometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEFTH(m) ELEV.(m)
20070817 0.57 184.78
2007-08-28 1.35 184.00
43 w3, Numbers referta 15$5
P Sensitivity 57 (%) STRAIN AT FAILURE




Mindemoya Lake Bridge and Dam Replacement

Record of Borehole Sheets

from Preliminary Investigation



ONTMTAS 5198-MINDEMOYA.GPJ  08/1/18

Ministry of
Transgortation

Ontario sl
RECORD OF BOREHOLE No 06-M01 10F 4 METRIC
G.W.P.__5480-04-00 LOCATION Mindemoya Lake Bridge and Dam N9878.4 E9169.6 ORIGINATED BY GA
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY W
DATUM _Geodetic DATE 2006-08-27 - 2006-08-27 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o ﬂ RESISTANCE PLOT
W o T PLASTIC ::érs“;m; waun | 'E REMARKS
,_
5 @ %% & 20 40 60 80 100 |™T  commw M| 5O &
8| w | 2|52E| B PP r— wp w wo | S8 | sramsie
ELEV DESCRIPTION & o | & P 25 g SHEAR STRENGTH kPa c DISTRIBUTION
DEPTH g | = 5128 < | o UNCONFINED + FIELD VANE ¥ %)
== Z|EC] U |® QUOCKTRIAXIAL X LABVANE | WATER CONTENT {%)
195.9]  Rookfil Platform w 20 40 60 80 100 20 40 80 km 3 |GrR sA 81 CL
80 ROGKFILL (driling platiorm)
196.3
o8 SAND, occasional wood fibres
Very Loose o
106
{i‘,’;" 1] 88| 2 d
2| 85| 2 [ o
195
1948
23| siky CLAY, trace sand
Firm to Soft 3 58 7 °
Grey
Wet
(CL-ML} # 194
¥
:/
:;:438 2 —He 0 1 &1 38
1
v
’
1
% 193 28
7
7
a7
o‘/ 17
7
% ; 5 85 2 192 =)
7z
190.8 % 191
6.1 SILT, trace sand
Very Loose to Compact 6§ 8§ 2 q
Grey
Wet
(ML-NP)
190
7| ss ] 10 189 o 0 3 80 7
188
8| ss | 12 o
187
Continued Next P
oninued Ned Fage +3 x8. Numbers refer to

Sensitivity

20
S5 00) STRAIN AT FAILURE




112007

ONTMT4S 5198.GPJ

Mnistry Stf i m
:anspo atan
Ontaric sn
THURRER
RECORD OF BOREHOLE No 06-M01 20F4 METRIC
GW.P.__ 5460-04-00 LOCATION Mindemovya Lake Bridge and Dam N9878.4 E9169.6 CRIGINATED BY _GA
HWY 542 BOREHOLE TYPE __ Hollow Stemn Augers/NW Casing COMPILED BY _ wm
DATUM _Geodelic DATE 2006-08-27 - 2006-08-27 CHECKED BY __ MA
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES | w o |RENAMIC CONE PE
E w é PLASTIC PATURAL LiQuip - REMARKS
- T = Q 20 40 & 80 100 LIMIT MOISTURE mrf ‘;5 &
51y EERR I A o 20 | cramsize
ELEY N A 3 (25| 8 [SHEARSTRENGTHKPa A = DISTRIBUTION
DEPTH DESCRIPTICN 151 81 2152 & [o unconrmes  + FELDVANE
sIs|E| 2|28 = . Y (%)
EqZ Z %O @ |e QUOKTRAXIAL X LABvANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 80 8O 100 20 40 80 kim3 |GR SA SI CL
Continued from previous page
[
9| S8 14 188 \
185
1847
122 SAND, fine to medium grained, trace \
sit
Compact 55 | 14 \ o
Grey
Wet
184
\\
183
ss | 20 0 % 10
{SH+CL)
182
ss | =t o
181
180
179
88 | 25
178
17z

Continued Next Page

+38 53 Numpgrs refer to
Sensitivity

20

15685

10

{%} STRAIN AT FAILURE



1172{07

ONTMT45 5198.GPJ

Ministry of
Transportation

Sensitivity 10

(%) STRAIN AT FAILURE

Ortario THURBER
RECORD OF BOREHOLE No 06-M01 30F4 METRIC
GW.P. 5460-04-00 LOCATION Mindemoya Lake Brdge and Dam N9878.4 E9169.6 ORIGINATED BY _GA
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY WM
DATUM  Geodetic DATE 2006-08-27 - 2008-08-27 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ EJJ RESISTANCE PLOT NATURAL REMARKS
w @ = a_ﬁ FLASTIC MOISTURE Uauuz - 35:
= nlZ23| 8 260 40 60 80 100 | ommr M| 55 &
9l giz=| z T e wp w w | 53 | crANSIZE
ELEV Lla g 2 25| 2 [SHEARSTRENGTHkKPa U CISTRIBUTION
DEPTH DESCRIPTION é % [ > 8 % g O UNCONFINED + FIELD VANE v (%)
= Z[EC| L |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Caontinued From Previous Page u 20 40 g0 &0 100 20 40 €0 kim® |GR 8A SI CL
Continued from previous page
178
58 18 O 0 94 &
{SHCL)
175
174
173
38 28 o
i72
171
170
189.5
27.4 SILT, some sand
Compact 15| 55 | 18 b 0 2t 66 13
Grey
Wet 168
168
167
Continued Next Page 20
43 %l Numbers refer io 15&_5




1511707

ONTMT45 5198-MINDEMOYA.GPJ

Ministry of -
Transportation . l

Cntario URSER
RECORD OF BOREHOLE No 06-M01 40F 4 METRIC
G.W.P__ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam N9878.4 £9189.6 ORIGINATED BY _GaA
HWY 542 BOREHOLE TYPE  Hollow Stem Augers/NW Casing COMPILED BY Wi
DATUM _Geadetic DATE 2008-08-27 - 2006-08-27 CHECKED BY MA
DYNAMIC CONE PENFETRATION
SOIL PROFILE SAMPLES E Q RESISTANCE PLOT -:?__ - NATURAL Laub = REMARKS
EZ2] o LT IS TURE wrl EF &
5 A E 5 73 20 40 &0 B8 100 CONTENT Z0
= | @ 512E]| 2 wp 9 w | 58 | cransze
ELEV Ll y w J195 Q  |SHEAR STRENGTH kPa
DESCRIPTION =8| & 2|22 E e Qe DiSTRIBUTION
DEPTH F = fal |35 £ | © UNCONFINED + FIELD VANE Y %)
Bl = || @ [® auickTRIAXIAL x LaBvANE | WATER CONTENT (%)
Continued From Preyious Page u 2040 60 80 100 20 40 &0 kNim3 |GR SA SI CL
Continued from previous page
17| 88 | 24 -1
166
165
184
163.2
a7 SILT, some sand, soma gravel, Al e | ss | s °
oceasional imestona fragments 3% 163
Very Dense i /
Grey 14.]
Wet A1)
162.3)  (TiLL} A Fi
346 tight brawn and grey, fresh, thinly to 0 ?g?tﬂ 00%
medium beddad, very strong, I " SCR=100%
DOLOSTONE 16 RQD=100%
T 1 UCS=168MPa
Horizontal joints at 35.10 and 35.46 m
I 1 | RUN 1
. 0
1] 161 0
Run #2
0 TCR=100%
SCR=100%
RQD=100%
T 1 UCS=15TMPa
Horizontal joints at 36,62, 36.78, 37.09
and 37.19'm T]2|RuN 160 1
[ 1] 2
150.3 ] 0
378 END OF BOREHOLE AT 37.64 m.
BOREHOLE OPEN AND WATER
LEVEL AT 0.61 m ON COMPLETION,
BOREHOLE BACKFILLED WITH
BENTONITE.

3 5 3. Numbers refer to

20
* Sensitivity R 0 STRAIN AT FAILURE



ONTMT4S 5198-MINDEMOYA.GPJ 08/1/18

Sensitivity

-]
‘5%5 {%) STRAIN AT FAILURE

. Ministry of |
Transportation . l
Qntario TrUREER
RECORD OF BOREHOLE No 06-M03 10F 4 METRIC
G.W.P.__ 5480-04-00 LOCATION Mindemoya Lake Bridge and Dam _N9865.0 £9166.1 ORIGINATED BY _KH
HWY 542 BOREHOELE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY WM
DATUM _Geodetic DATE 2008-08-24 - 2008-08-24 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x 5 RESISTANCE PLOT NATURAL - REMARKS
i oy <L PLASTIC Liquic T
= 22| 8 20 40 6 8 100 |M wma W[ EB &
o 2 =0 @ ) i 1 1 B CONTENT g
25| w g Bl Z wp w w | =2 E GRAIN SIZE
ELEV DESCRIPTION & w| g 2 85 g SHEAR STRENGTH kPa A DISTRIBUTION
DEPTH T|E1 £ 5|38] £ |o UNCONFINED  + FIELDVANE M %)
El= z|gC| @ [o quickTRAXIAL X LABVANE | WATER CONTENT (%)
198.1 Road Surface w 20 40 60 80 100 20 40 &0 km3 |GR 3A 81 CL
T G5
BE[ NASPHALT: (25 mm) /| 198 o
SAND, some gravel, some sill,
occasional wood and rock fragments,
trace organics
Compact to Dense
Brown
Maist 1185 | b
(FILL) 187
2 S8 38 [}
186
Loose
alss| s i
1854 b
27 Silty CLAY, trace sand // o
Seft 7%
Grey ?4 185
wet //;/ 4 S8 3
% Yy
“°
]
%
/ \
194
% \
5|88 | 2 i e 0 1 T4 25
193
g
%Y,
%%
7%
192.0 ]
6 ss | f ‘92 o
6.1 SILT, some sand
Very Loose to Loose
Grey
Wet
191 \
7 58 & > o 0 1 83 10
190
8 §S 3 189 “
Continued Next Page
+3 x?. Numbers refer to




11/2/07

ONTMT4S 5198.GPJ

Ministry of B
V Transportation s H

Ontario gl
RECORD OF BOREHOLE No 06-M03 20F 4 METRIC
G.W.P.__ 5460-04-00 LOCATION Mindemova Lake Bridge and Dam NS865.0 E9166.1 CRIGINATED BY KH
HWY 542 BOREHCLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY W
DATUM _Geodestic DATE 2006-08-24 - 2006-08-24 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W
ol RESISTANCE PLOT
i ¢ g E__M PLASTIC ﬁ;ﬁE Lruulg - E REMQRKS
e w|LE| & 20 40 B0 B0 100 LHAT conEnT v
ol gl=gl z ! : ; ! ‘ wp w wo| 52 ] eransee
FLEY o R o5 & ISHEARSTRENGTH kPa o BISTRIBUTION
BEPTH DESCRIPTION EIE| E | 2122] E [o unconrmen  + FeLDvaNE
R IE Zlag| = . ¥ (%)
El= z |2 O [e cuckTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Pravious Page 4 20 40 80 80 100 20 40 80 kwm3 |GR SA Sl CL
Continued from previous page 188
9 88 o
187
186.2
1.9 SAND, fine to mediurm grained, trace
silt 186
Dense to Compact 58 °
Grey
Wet
185 \k
88 i 0 a2 8
(SI+CL}
184
183
s8 O
182
181 /
180
S8 a
179
Continued Next Page 20
+3 %3 Numbers refer to 15{}5

Sensilivily PF %) STRAIN AT FAILURE



117207

ONTMTAS 5188.GPJ

Ministry of
Transporlation

Ontario TR R
RECORD OF BOREHOLE No 06-M03 30F4 METRIC

GW.P___5460-04-00 LOCATION Mindemoya Lake Bridge and Dam  N9863.0 E9166.1 ORIGINATED BY KH

HWY 542 BOREHCLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY ___ WM

DATUM _Geodetic DATE 2006-08-24 - 2006-08-24 CHECKED BY MA

DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES & ﬁ RESISTANCE PLOT_&_‘ Lagre  TATURAL LD — REMARKS

=2 [} LinatT MOISTURE | B E &

5 w|25] & 20 40 80 8O 100 COMTENT ER.

“lel L 9128 = e b wp w wo i 28 | cramsize
| ELEV DESCRIPTION E: g % 2 25 g SHEAR STRENGTH kPa 5 DISTRIBUTION
DEPTH 4|2 132 5 € | O UNCONFINED + FIELD VANE ¥ %}

% = Z|&©| @ |e QUCKTRIAXAL > LABVANE WATER CONTENT (%)

Continugd From Pravious Page u 20 4 B0 8 100 @0 4o &0 knm3 |GR sA 81 CL
Continued from previous page 178 /
177
858 =
176
175 \
174
38 &) o 92 8
{81+CL)
173
172 .
171
38 q
Occasional silt layer
176
some silt, trace gravel, cccasicnal 160
limesione fragments =
Continued Next Page 20
43 Numbers refer to 1585
' Sensitivity 7 (%) STRAIN AT FAILURE




1172007

ONTMT4S 5188.GPJ

®

iinistry of
Transportation

Ontario THURRER
RECORD OF BOREHCLE No 06-M03 4 OF 4 METRIC
GW.P.  5460-04-00 LOCATION Mindermoya Lake Bridge and Dam  N8865.0 E9166.1 ORIGINATED BY KH
HWY 542 BOREHOLE TYPE _ Hoflow Stem Augers/NW Casing COMPILED BY Whi
DATUM _Geodetic DATE 2006-08-24 - 2008-08-24 CHECKED BY MA
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & |RESISTANCE PLOT NATURA, REMARKS
1 B a‘_ RLASTIC LiauID =
E 49 ] LIMIT MOISTURE | E & &
5 o |25 @ 20 40 60 80 100 CONTERT ME 5 D
9 o wl= ] - I 1 ! ‘ ! wWp w W D W GRAIN SIZz
ELEV alu g ; S5| 2 |SHEARSTRENGTHWPa A = | nsTRIBUTION
BEPTH DESCRIFTION <13 £ 3{2&] £ |o UNCONFINED  + FIELDVANE ¥ )
E z F1E Y] @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT t%)
Centinued From Previous Page w 20 40 &0 80 100 20 40 80 kN 3 JGR SA 81 CL
Continued from previous page 188
© 16 65 19
{(SI+CL}
167
166
165
164
163.0
351 END OF BOREHOLE AT 35.10 m.
AUGER REFUSAL AT 35.10m ON
PROBABLE BEDROCK.
Piezometer installation consists of
19mm diameter Schedule 40 PYC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH(m) ELEV.(m}
2006-08-27 348 1946
2008-08-31 355 1945
+3 3 3. Numbersrefer to 15%?_5
’ " SGensitivily 10 (%) STRAIN AT FAILURE




CNTMT4S 5198-MINDEMOYA GPJ  0B/1/18

Ministry of
Transportation

Ontario oy
RECORD OF BOREHOLE No 06-M04 10F4 METRIC
G.W.P.__5460-04-00 LOCATION Mindemoya Lake Bridge and Dam _N2863.6 EG180.7 CRIGINATED BY _KH
HWY 542 BOREHOLE TYPE _ Hallow Stem Augers/NW Casing COMPILED BY Wi
DATUM _Geodetic DATE 2006-08-22 - 2006-08-23 CHECKED BY MA
OYNAMIC CONE PENETRATION
Weg| = -a*_ FLASTIC LiuiD E
Ez| 2 LT MOISTURE war| E &
5 o @ ‘é 5| @ 20 4 & 8 10 CONTENT Z Q
= z GRAIN SIZE
ELEV g|8| w| 3|25| & |SHEARSTRENGTHKPa P . ol I
DESCRIPTION L | g 2]z8| & L — DISTRIBUTION
DEPTH g = i: > 8 3 g G UNCONFINED 4+ FIELD VANE ¥ (%)
el Z(EC] O |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
198.0 Road Surface w 20 46 B0 80 100 20 40 60 wm 3 |GR sa SI CL
BB| “\ASPHALT: (25 mm) /1 S
SAND, some gravel, some silt 1 GS
Compact
Brown
Moist
(FILLY
1| ss | 11 o 15 70 15
e8| {S1+CL)
1.4 SAND, some silt to silty, trace gravel,
trace erganics, occasional weod
fragments
Compact to Loose 2 S8 2 P
Dark Brown
Moist to Wet
{FILL)
3 S5 14 [+
4 S8 5
1940
40 Sitty GLAY, trace sand 2
Soft %%
Grey ,é%
w
%7
v
7%
¢45 85 | 2 | o [ o 2 67 31
.
1]
Z
”
7
”
191.9
6.1 SILT, trace sand, trace clay
Grey
Wet 8 55 2 =]
7 835 10 o
8 85 2 q

Continued Next Page

+3,X3:

Numbers referto -
Sensitivity

20 .
15%'5 {%) STRAIN AT FAILURE




110207

OMTMT4S 5188.GPJ

Sensitivity 10

(%) STRAIN AT FAILURE

¥Iinislry gf ] AR
ranspontation
Ontario T!ﬂ_l“.
RECORD OF BOCREHOLE No 06-M04 20F4 METRIC
G.W.P.__ 5450-04-00 LOCATION Mindemoya Lake Bridge and Dam_ N9863.6 £5160.7 ORIGINATED BY _¥H
HWY 542 BOREHOLE TYPE _ Hollow Slem Augers/NW Casing COMPILED BY __wm
DATUM _Geodetic DATE 2008:08-22 - 2006-08-23 CHECKED BY Ma
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = g RESISTANCE PLOT e NATURAL ot - REMARKS
[+
- “ t‘: % 2 20 40 B0 80 w00 [T oma | B &
28wl S|5E| B [emnsremvetiien P - Wiy D% | SRANSIZE
ELEY DESCRIPTION ml2] e 2|28l g a —_— DISTRIBUTION
DEPTH < |5 - > 8 Fo] g O UNCONFINED + FIELDVANE Y (%}
El= ZiEO| L |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page ‘” 20 40 80 80 100 20 40 80 ki |GR SA 81 CL
Conlinued [rom previous paga 188
9 | S8 &
187 3 02 8 9
186 (
0! 88 3 R [«
184.8 185
13.4 SAND, fine to medium grained, Irace
to some silt
Loose lo Compact
Brown
Wet
S5 1 184 / oL
183
88 12 2l 0 92 B
(SIHCL)
182
85 18 o
181
with layers of reddish brown sand and
sill from 17 4rn Lo 18.9m
180
55 8 \ g 0 49 47 4
179
58 12 o
Conlinued Next Page 20
+ 3 w3 MNumbers referlo 15¢5



11/2/07

ONTMT4S S19B.GPJ

Ministry of
Transportalion

Ontaria o
RECORD OF BOREHOLE No 06-M04 30F 4 METRIC
GW.P.  5480-04-00 LOCATION Mindemoya Lake Bridge and Dam  N9863.6 £9180.7 ORIGINATED BY _KkH
HWY 542 BOREHOLE TYPE __Hollow Slem Augers/NW Casing COMFILED BY _ wm
DATUM _Geadelic DATE 2006-08-22 - 2005-08-23 CHECKED BY __ MA
SOIL PROFILE SAMPLES W |RESISTANCE P OT L ATION
14 MATURAL . REMARKS
E %] é PLASTIC MOISTURE Lioud - T
= m | = % b 3 40 &0 0 100 LT CONTENT wrl £ 5 &
Sz wizgl 2 : bl L wp w wo| 38 | erANSsIZE
ELEY DESCRIPTION cle| & | 2|2g| 2 [SHEARSTRENGTHKRa U DISTRIBUTION
DEPTH |2 FlE Z&| £ {0 UNCONFINED <+ FIELDVANE " (%)
Ei= Z|EC| & ]e quokTRAAL x LABVANE | WATER CONTENT (%)
Conlinued From Previous Page - 20 40 60 80 100 26 40 60 wum 3 [GR sA 51 CL
Continued from previous page 78
177
58 | 17
176
s | 13 h
175
174
Grey
53 28 d
173
172
171
53 16 o
170 \
169
Conlinued Next Page
4 3 % 3. MNumbers refer lo

Sensitivily

20
'5%’5 (%) STRAIN AT FAILURE




15113407

ONTMT4S 5198-MINDEMOYA.GPJ

Ministry of |
Transporation . l
Onlario gl
RECORD OF BOREHOLE No 06-M04 40F 4 METRIC
G.W.P.__5460-04-00 LOCATION Mindemova Lake Bridge and Dam  N9863.6 £9180.7 ORIGINATED BY _KH
HWY 542 BOREHOLE TYPE __Hollow Slein AugersiNW Casing COMPILEG BY WM
DATUM _Geodatic DATE 2006-08-22 - 2006-08-23 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ® ; RESISTANGE FLOT R ous - REMARKS
213 LT WMOISTURE: wer| & 5 &
=4 wlgs 71 20 40 80 80 100 CONTENT z 4
o o i 221z 1 L 1 X 2 wp w wi DE GRAIN SIZE
ELEV DESCRIPTION t m| & | 2a g SHEAR STRENGTH &Pa e e DISTRIBUTION
BEFTH 2 2l e Z128] 3 | UNCONFINED  + FIELDvANE y %)
el < FZIEC] b |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page "" 0 40 60 80 100 20 40 &0 kwm 3 |GR 8A SI CL
Continued from previous page 168
88 34 g 0 80 20
{S1+CL)
167
166
165
wilh cobbles
S8 a8 o
164
3 Possibie cobbles or weathered rock. 163
162.
35.2 Dark brown, fresh, thinly bedded, very | 1| E,:“r:‘;mw in
strong, DOLOSTONE I {op 275mm;
probsble cobbles
1 I RUN or weathered rock
1] TCR=78%
SCR=78%
l 162 RAD=78%
UCS=122MPa
Run #2
TCR=100%
I SCR=100%
RQD=98%
:E UCS=151MPa
I 2 | RUN 161
160.3
37 END OF BOREHOLE AT 37.74 m.
Piezomeler installation consists of
19mm diameter Schedule 40 PYC pipe
with a 1.52m slotted screen.
WATER LEVEL,. READINGS:
DATE DEPTH{m) ELEV.(m}
2006-08-27 3.31 1947
2006-08-31 3.55 194.5
20070718 3.25 194.8
3 3. Numbersreferto »
TR Sensivity 15%'5 {%) STRAIN AT FAILURE



ONTMT45 5198-MINDEMOYA.GPJY  08/1/18

Ministry of -
Transportation . l
Orttaric TURBER
RECORD OF BOREHOLE No 06-M07 10F 3 METRIC
GW.P._ 54800400 LOCATION Mindemoya Lake Bridge and Dam _N9963.0 EB870.2 ORIGINATED BY _KH
HWY 542 BOREHGCLE TYPE __ Hollow Stem Augers/NW Casing COMPILED BY _ WM
DATUM _Geodetic DATE 2006-08-27 - 2006-08-27 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & o | 4 [REsiSTARCEFLOT pune M op | e | REMARKS
= MOISTURE -
5 w|2E] B 20 4 & 80 100 |"™  comw M 50 &
Z1E L L2212 ! : ! ! L wp w wo| S8 | cramsize
ELEV DESCRIPTION Slel e | 2|2g] B [SHEARSTRENGTHKPa e DISTRIBUTION
DEPTH 2 2l E >[38] £ |0 UNCONFINED  + FIELDVANE Y %)
- Z|EC| @ [® QUOKTRIAXIAL X LABVANE WATER CONTENT (%)
197.8 Road Surface w 20 4 B0 80 100 20 40 60 kNm 2 |GR SA SI CL
BA[ \ASPHALT: (25 nm) V4
SAND, some gravel, some silt, trace
organics 1 §8 20 c
Compact
Brown
Moist 197
(FILL) 2| ss| 18 q
93
1.5 Silty SAND, trace gravel, trace
organics, occasional wood pisces N
Very Locse 3|8 2 196
Dark Brown
195.5 Moist
PE) “GFILL)
SILT, trace clay, trace sand 4 55 1 o
Very Loose
Grey 185
Mgist to Wat
5] 58 2 [+]
194
193.5 5
4.3 PEAT, amorphous, trace clay 3&
Very Soft A=A
Brown to Black -
. hAAS
Moist s | ss | ¢ 193 1
ey
192.6 ey
52 SILT, trace sand, trace clay
Very Loose
Grey
Wet
192 ]
191.7 7 §8 2
8.1 Silty CLAY 7 °
Very Soft 4
Grey 7
Wat //
%
191
I
I
8 [ ss 1 | 0 0 57 43
% 190
189.6
82 SILT, trace sand, trace clay
Leose ta Compact
Grey
Wet
189
9| 88 5 b
188
Continued Next Page -
+3 %3, Numbers refer to

Sensitivity

2
’5%5 {%) STRAIN AT FAILURE




ONTMT4S 5198.GPJ  $1/2/07

Minisiry of
Transportalion

Ontario Ly
RECORD OF BOREHOLE No 06-M07 20F3 METRIC
G.W.P._ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam _NS983.0 E8870.2 ORIGINATED BY _KH
HWY 542 BOREHCLE TYPE __Holiow Slem Augers/NW Casing COMPILED BY W
DATUM _Geodelic DATE 2006-08-27 - 2006-08-27 CHECKED BY MA
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES | . W |RESISTANCE PLOT = —_— o | remarxs
=] 3 mastic e UO;U3 - A
= n|Z2E| @ 20 40 80 83 100 bl CONTENT LMV =
2iE wi=gl oz ! : ! : . wa w we| SY | oRAINSsizE
ELEV BESCRIFTION Ela ‘éj 2|2a] 2 |SHEARSTRENGTHKPa —_— DISTRIBUTION
DEPTH 2| & >3 3 € | O UNCONFINED + FIELDVANE ¥ )
E = 2|%C| & |e QUCKTRIAXIAL X LASVANE | WATER CONTENT (%)
Conlinued Fram Previous Page o 20 40 60 B 100 A Wim3 1GR SA S CL
Cenlinued from previcus page
1] 85| ¢ d
187
1] 55 | 23 o 01 91 8
185
12| 851 14 b
184
183
13| 58 | 20 o
182
161.3
165 Clayey SILT, trace sand
SLiff
[s] aQ
Grey AL 4] 88 e 181 2 72
We!
l 180
1
179
i
15| SS 10 178 2
Continued Nexl Page
+3‘ 3. Numbers refer to

Sensitivily

20
S5 19) STRAIN AT FAILURE



1112007

ONTMT4S 5198.GFJ

Minisiry of
Transportalion

Onlario Byt
RECORD OF BOREMOLE No 06-M07 30F3 METRIC
G.W.P.  5460-04-00 LOCATION Mindemoya Lake Bridge and Dam _N9963.0 £8870.2 ORIGINATED BY _KH
HWY 542 BOREHOLE TYPE _Hollow Stem Augers/NW Casing COMPILED BY WM
DATUM _Geodetic DATE 2006-08-27 - 2006-08-27 CHECKED BY MA
DYNAMIC GONE PENETRATION
SO]L PROF;LE SAMPLES II ﬂ RESISTANCE PLOT s KATURAL et - REMARKS
- E 2 3 20 LI HOISTURE wr| B &
;) & 7 40 80 BO 100 CONTENT 50
Sie G4iERl 2 e T wp “ wo | 5@ | orAnsize
ELEV STI0 Slel gl J|28]| 2 [CHEARSTRENGTHKPa A DISTRIBUTION
SEBTH DESCRIPTION 7|z % 513 3 < |0 UNCONFINED + FIELD VANE - (%)
E z Z|[EO| @ (e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Conlinued From Previcus Page w 20 40 B0 B0 00 20 40 80 khim2 |GR SA SI CL
777 W
201 END OF SAMPLED BOREHOLE AT
20.12m.
177
171.3
265 END OF DCPT AT 26.52 m.
BOREHOLE BACKFILLED WITH
BENTONITE AND PATCHED WITH
ASPHALT AT SURFACE.

20
3 3. Numbers refer 1o
U senilivity ‘5{,%5 %) STRAIN AT FAILURE




ONTMT4S 5196-MINDEMOYA.GPJ 08118

Ministry of . . -
V Transportation . l

Cntario TrRRER
RECORD OF BOREHOLE No 06-M08 10F 4 METRIC
G.W.P.__5480-04-00 LOCATION Mindemoya Lake Bridge and Dam__N9923.5 EB961.3 ORIGINATED BY KH
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY WM
DATUM _Geodstic DATE 2008-08-27 - 2006-08-27 CHECKED BY MA
DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES o Y |RESISTANCE PLOT NATURAL = REMARKS
[ < -aﬁ pasme  LATRL vewn | b
= <z & 20 40 60 80 100 ™ owmw M| 58 &
Q it 20 I 1 I N 1 £5
glE| ] S|5E]| 3 wp w w | 58 | oramsize
ELEV DESCRIPTION & o & 2 25 g SHEAR STRENGTH kPa . DISTRIBUTION
DEPTH s 2| £ >|88] < |0 UNCONFINED  + FIELD VANE ¥ %)
El= z[E°] @ |o QUICKTRIAXIAL X Lapvang | WATERCONTENT (%)
198.0]  Shoulder Surface o 20 40 60 80 100 20 40 60 kNm 3 [GR sAa s1 L
0.0 SAND and GRAVEL frace sit, trace 198
organics
Dense fo Loose
Brown 1 88 40 o
Moist
(FILL)
2|88 | s 197 o
186.1 3| ss 4 q
1888 PEAT i 196
20 SILT, trace sand, trace clay
Loose to Very Locse
Grey
Moist 4 | 88 2 o
195
5 S5 4 o c 8 82 10
194
193.7
43 Silty CLAY 7
Firrn o Very Soft
Grey
Moist to Wet
8 88 4 [+
193
%
”
7| 88| a 1e2 == 0t 53 46
//
v
7
7 191
1]
8 SS 4 [+
¥)
180
%%
189.5 %
8.5 SILT, trace clay, trace sand
Loose to Very Loose
Grey
Wet 189
9| 8% 5 0
Continued Next Page 20
+3 %3, Numbers referto - 15_¢_5

Sensitivity - ¢ (%) STRAIN AT FAILURE



ONTMT4S 5198.GPJ  11/2/07

Ministry of
Transporiation

Ontario HURBER
RECORD OF BOREHOLE No 06-M08 20F4 METRIC
G.W.P.___5460-04-00 LOCATION Mindemoya Lake Bridge and Dam _N9923.5 EB961.3 ORIGINATED BY KH
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY Wi
DATUM _Geodetic DATE 2008-08-27 - 2006-08-27 CHECKED BY MA
DYNAMIC CONE PENETRATION
[ = g MATIRAL Liouin = REMARKS
b o |ZE] & 2 4 s s w00 | vms w53 3
=R wizgel 2 ' : . . : we w w | 38 | cransize
ELEV lm) B o =| S [SHEARSTRENGTH kPa . e DISTRIBUTION
DESCRIFTION =& % 2|lza| B
CEPTH < | =5 > 8 5 < G UNCONFINED + FIELD VANE ¥ %)
E = 2EO] @ |® QUCKTRIAXAL X LABVANE WATER CONTENT (%)
Continued From Previcus Page o 20 40 60 80 100 2 4 80 kwm3 IGR 84 SI CL
Continued feom previous page 185
101 88 1
187
186
11| 38 1
185
i2| 88 1 o o 7 8 H
184
183
13 88 1 o
182
14 | S8 2 q
181
1802
17.8 SAND, fine grained, trace silt
Compact 180
Grey
Wet
179
S8 21 o] 0 o g
Continued Next Page 20
33 %3 Numbers refer to 15¢5
' ) 10 {%) STRAIN AT FAILURE

Sensitivity




1112007

ONTMT4S 5198.GPJ

Ministry of
Transportation

Ontario

THURARNER
RECORD OF BOREHOLE No 06-M08 30F4 METRIC
GW.P. 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam_ N9923.5 E8961.3 CRIGINATED BY KH
HWY 542 BOREHOLE TYPE _ Hollaw Stem Augers/NW Casing COMPILED BY WM
DATUM _Geodelic DATE 20068-08-27 - 2006-08-27 CHECKED BY A
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o H RESISTANCE PLOT
E oo Ed PLASTIC KSETRLE teuo| ’J—: REMARKS
E o g % 8 2,0 4|0 6’0 8.0 1‘?0 LIMIT COMTENT LT = &
21 & < El 2 wp w w | S | oransize
ELEY &la| f 5| © [SHEARSTRENGTH KkPa . e DISTRIBUTION
| ELEY. DESCRIPTION EE1 & | 2128 E -
DEPTH i3 F 5123 8| £ | UNCONFINED  + FIELDVANE ¥ (%)
ELE 2|ZC| G |® QUOKTRIAXIAL x tABVANE | WATER CONTENT (%)
Continued From Previous Page “J 2 40 86 80 100 20 40 80 kNm 3 [GR 8A 81 CL
1778 178 (S1+C1)
20.1 END OF SAMPLED BOREHOLE AT
2012 m.
Continued Next Page 20
+3 %3, Numbers refer to 55

Sensitivity b (%) STRAIN AT FAILURE




1172107

ONTMTAS 5198.GPJ

Ministry of
Transportation

Ontaric o
RECORD OF BOREHOL.E No 06-M08 40F4 METRIC
G.W.P._ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam_ NOS23.5 EB961.3 CRIGINATED BY KH
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY WM
DATUM _Geodetic DATE 2006-08-27 - 2008-08-27 CHECKED BY MA
SOIL PROFILE SAMPLES | o RS ANCE FLOT e TTON . 1 revares
E ] 5 Puﬁm MOASTURE LIS;E - I 3
£ o |28 @ 20 40 8¢ 80 oo Y CONTENT 38
& Wlzeg| z b wp w w | 38 | GRANSIZE
ELEV £y W 3las| © |SHEARSTRENGTH kPa z
DESCRIPTION =lS: & 2|28 & O DISTRIBUTICN
DEFTH § = Z > 8 & ;: © UNCONFINED + FIELDVANE . ¥ (%)
El= zlg Gl W |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 B0 8D 100 20 40 &0 km3 GrR sA s cL
166.6 \
2.4 END OF DCPT AT 31.39 m.
BORFHOLE BACKFILLED WITH
BENTONITE AND PATCHED WITH
ASPHALT AT SURFACE.
3 3 Numbers refer to x
AR - ‘5%5 (%} STRAIN AT FAILURE

Sensitivity




ONTMTA4S 5198-MINDEMOYA.GP) 08/1/18

Ministry of
V Transportation

Ontario

THURBER
RECORD OF BOREHOL.E No 06-M09 10F 3 METRIC
GW.P. 5460-04-00 LOCATION Mindemoya Lake Bridgs and Dam _ N9$14.2 E8012.9 ORIGINATED BY _KH
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPELED BY Whe
DATUM _Geodetic DATE 2006-08-26 - 2006-08-28 CHECKED BY MA
SOIL PROFILE SAMPLES | o | w [RNGieik s GENEIRATION
[TIo < puastg  JATURAL Liguip [ REMARKS
ez o LIMIT MOISTURE wrl E & &
5 © ¥ g & ; 2040 80 80 100 GONTENT 4 [ GRAN SIZE
o |
ELEV c|l8| ] 2]|a5| & IsHEAR STRENGTH kPa e - " -
DESCRIFTION = > 2 |£z [ — O DISTRIBUTICN
DEPTH é 5 “ > 8 o g O UNCONFINED -+ FIELD VANE T %)
El* |91 L I8 QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
197.7|  Shaulder Surface W 20 40 60 B0 100 20 40 60 wim 2 |arR sA 81 cL
0.0 SAND, some gravel, some silt, trace
organics
Compact 1] 58 18 )
Brown
Moist
(FILL) ta7
2| 58 12 8] 5 80 15
{SIH+CL)
196.2
1.5 SILT, trace sand, tracs clay
Loose to Very Loose 1| ss 6 198 5
Grey
Moist to Waet
4 85 3 b 0 5 87 8
1495
A 4
5| 88§ 1 o
194
183.4
4.3 Silty GLAY, trace sand
Soft
Grey
Wet 193
8 55 2 o
%%
t} 1]
727
%%
7
Z
7 182
] ?: 7 55 1 [}
2%
]
_’LS
7
; 191
]
2%
f
[
)
8 | 85 1 —io 0 1 88 33
190
‘]
]
Z
189.2
8.5 SILT, trace sand, trace clay
Compact 189
Grey
Wet
9 85 il P
188

Continued Next Page

+3 %

3.

Numbers refer to
Sensitivity

20

: ‘5?3’5 {%) STRAIN AT FAILURE




112007

ONTMT4S 5198.GPJ

Ministry of
Transportation

Ontario THUEER
RECORD OF BOREHOLE No 06-M(9 20F 3 METRIC
GW.P._ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam _N9914.2 E9012.9 ORIGINATED BY _KH
HWY 542 BOREHCLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY WM
DATUM Geodetic DATE 2006-08-26 - 2006-08-26 CHECKED BY A
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES |, A [ e e . CEMARKS
i) é -&__ FLASTIC Ligun =
=2 &) LT MOISTURE warf B & &
5 nlLE] @ 20 40 80 80 100 CONTENT z 8
Sie ulEgl z P R R wp w wi ] 54 | GRAINSIZE
ELEV Sflm| ¥l 2|28]| & [SHEARSTRENGTHKPa P s " 2 | DisTRIBUTION
DERTH BESCRIPTION E = = E SZ| T |o UNCONFINED  + FIELDVANE v )
B2 Z|EC| @ [e quickTRAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u S L 0 40 &0 km3 R sa 81 CL
Continued from previous page
1| 88 10 187 P
186
M| 88| 24 q 0 2 88 10
185
G
1838 12| s8 | 17 184 -
13.8 SAND, fine grained, some sitt
Compact
Grey
‘Wet
183
83 | 25
182
SS | 15 181 o 81 19
(SHCLY
180
179
85 | 23 178 o

Continued Next Page

Numbers refer to
Sensitivity

210

1545
He

{%a) STRAIN AT FAILURE



11/2/07

ONTMT4S 5198.GPJ

Minisiry of o)
Transportation E E

Cntario THURSER
RECORD OF BOREHOLE No 06-M09 30F3 METRIC
GW.P.__ 5460-04-00 LOCATION Mindemoys Lake Bridge and Dam _N$914.2 E9012,8 ORIGINATED BY _KH
HwWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY W
DATUM _Geodelic DATE 2006-08-26 - 2006-08-26 CHECKED BY MA
DYNAMIC CONE PENE TRA THON
SOIL PROFILE SAMPLES | W {RESISTANGE PLOT . . REMARKS
H @ "qf -a‘_ PUSTIC | e LiauD L
- wiZTé| & 20 40 60 80 100 LT CONTENT war | &
15 U1zl z e we w w | 549 | eramsies
ELEY DESCRIET] Eim E Z|%5| 8 SHEAR STRENGTH kPa e BISTRIBUTION
DEPTH SCRIPTION 13| £ | 5|238| £ |o UNCONANED  + FIELDVANE 't ()
= z|E O @ | QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page v 20 40 80 B0 100 2 4 €0 xwm3 |GR 54 81 CL
1776 “H
20.1 ENC: OF BOREHOLE AT 20,12 m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m sictied screen.
177
WATER LEVEL READINGS:
DATE  DEPTH(m) ELEV.(m}
2006-08-27  3.08 1947
2006-08-31 310 194.6
20
33 % 3. Mumbers referto ,5_¢,5

Sensitivity a (%) STRAIN AT FAHLURE



ONTMT4S 5198-MINDEMOYA GPJ  08/1/18

¥inistw ﬁf .
ransportation
Ontario ..
‘THLIREER
RECORD OF BOREHOLE No 06-M10 1 OF 4 METRIC
G.W.P._ 5460-04-00 LOCATION tindemoya Lake Bridge and Dam N9888.0 £90514 ORIGINATED BY _GA
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY W
DATUM _Geodetic DATE 2008-08-23 - 2006-08-24 CHECKED BY MA
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES % 5 RESISTANCE PLOT . . REMARKS
~ % S mﬂc MOISTURE L'ﬁ:ﬁ_ = X &
51 nigd s 20 4 60 80 100 CONTENT - @ CRAIN SIZE
o] =]
ELEV a2 | 2]2E| © [SHEARSTRENGTH kPa “P . "L = DISTRBUTION
DEPTH DESCRIPTION 12| 2| £]12&] & |o unconemen  + FELDVA
2lE 21858 NE ¥ %)
s E z|g° @ ® QUICKTRIAXIAL X LABVANE | YWATER CONTENT (%)
196.6 Ground Surface w 20 40 80 80 100 20 40 B0 kNim® |GR SA S CL
BB\ TOPSOIL: (50 mm) AT 2l
SILT, trace sand, trace rootlets, 1 85 3 v:v h o
organic cgour MRS
196.0 Very Soft to Soft - Yo' ) 198
0.6 Dark Brown 1 Ye'{ 1)
Damp 'v' X
Sandy SILT, cccasional iron oxide 11 2 | s8 4 o
staining
1954 Loose 11
. Grey | |.
5[\ wet / Z 195H
Silty CLAY 3|ss| 7 A 4 o
Firm to Stiff
Grey 1
Damp to Wet 1
v
1]
I
:§ (1a]ss | 154 o
%7
7
1%
77
/;;‘ 58| 7 —el 0 0 55 45
]
2%
H 183
“
7
2 3
27 T
]
7
%%
Z
1
” 192
Ao |ss| ¢ o
1
5
191.1 ]
5.5 SILT, trace to some sand, trace clay 191
Locse to Compact
Gray
Wet
7| 88 13 of
190
189
8 38 9 ° 0 2 87 11
188
9 88 10 g
187 \
Continued Next Page A
9 +3 x?, Numbers referto 1535
" Sensitivity 50 (%) STRAIN AT FAILURE




1112007

ONTMT4S 5188.GPJ

Ministry of
Transportation

Oniario THURBER
RECORD OF BOREHOLE No 06-M10 20F4 METRIC
GW.P.__ 8460-04-00 LOCATION Mindemova Lake Bridge and Dam_ N9888.0 E9051.4 ORIGINATED BY _Ga
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY Wi
DATUM Geodetic DATE 2006-08-23 - 2006-08-24 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES |, M - _ REMARKS
E @ é 2‘_ PLASTIC L rRE LIQuin . E
- n|<Z| 8 20 40 60 80 100 LMT conenr M| 5 B &
=R i g2 2 e e e wa w w | ST | eramsize
ELEV Sle| & | 2|2C] & [SHEARSTRENGTHKPa K SISTRIBUTION
DEPTH DESCRIPTION Si21 2| 3|{28| < |o UNCONFNED  + FIELDVANE y )
E E Z |9 U |® QUCKTRAXAL X LABVANE WATER CONTENT (%)
Continued From Previous Page w 20 40 80 B0 100 20 40 60 wwm?2 [GR sA s8I CL
Continued from previcus page
185.9 186
107 SAND, fine grained, trace siit
Compact 85 | 15 d
Grey
Wet
185
85 |21 o 091 9
184 7 {SHCL)
183
ss | 17 a9
182
351 10 Q
181
180
179
58 20 178 [s
Iy
177

Continued Next Page

Numbers refer 1o
Sensitivity 0

20

155

(%) STRAIN AT FAILURE




1142107

CONTMT4S 5198.GFJ

Sensitivity 10

(%} STRAIN AT FAILURE

Ministry of )
Transportation s n
Ontario
THURBER
RECORD OF BOREHOLE No 06-M10 30F4 METRIC
GW.P. 5460-04-00 LOCATICN Mindemoya Lake Bridge and Dam NO888.0 ESG51 .4 ORIGINATED BY _GA
HWY 542 BOREHOLE TYPE _ Holiow Stem Augers/NW Casing COMPILED BY W
DATUM _Geodetic DATE 2006-08-23 - 2006-08-24 CHECKED BY MA
SOIL PROFILE SAMPLES |, w | RINAMIC GGNE FENETRATION
1 2 % FasTic  ATURAL LicuD = REMARKS
- 9 S MOISTURE - T
b o |22 3 20 40 60 80 100 LM CONTENT LS B=NT] &
2| & dlZE| z et wp w w | ST | cramsize
ELEV [ - |28 S |3HEAR STRENGTH kPa
DESCRIPTION S8 & 2|28 B b Qe DISTRIBUTION
DEPTH |2 & =128 £ |© UNCONFINED -+ FIELDVANE - %)
E1Z z EO) L | e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 60 ki 2 |GR 8A 81 CL
Continued from previcus page
176
88 16 175
174
173
with fayers of silt and sand from 24 .4m
fo27.4m 58 | 15 172 ¢ 43 50 7
Artesian pressure|
< to 1.5m above
ground surface n
casing,
171
170
Dense
168
558 39
168
167
Continued Next Page 0
33 3. Numbers refer to ,5_¢_5



11/2/07

ONTMT4S 5198.GPJ

Ministry of EEn
Transpartation ﬂ ‘
Ontario THURRER
RECORD CF BOREHOLE No 06-M10 40F 4 METRIC
G.W.P.__ 5480-04-00 LOCATICN Mindemova Lake Bridge and Darn_ NS888.0 E9051.4 CRIGINATED BY _GA
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY __wM
DATUM _Geadetic DATE 2008-08-23 - 2008-08-24 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = ; RESISTANCE PLOT pasme | MTURL ” REMARKS
1) MOISTURE T
. o|=2| 8 20 40 80 160 |"™ omw W] E 0 &
Ole LlEE| = Lowwed o 1 T wp w w | 5H | GRAINSIZE
ELEY Sl g | J125| & [SHEARSTRENGTHKPa 5 | SerrBUON
g DESCRIPTION (=1 & S133 E O UNCONFINED =+ FIELD VANE ¥ (%)
E z Z[EC| § |e QUCKTRIAXAL X LABvang | WATER CONTENT (%)
Continued From Previous Page m 20 40 60 80 100 20 40 &0 wm? [or sa 81 CL
Continued from previcus page S5 a3 -_l g 0 7 28
AT (81+CL)
168
165
- ‘ 184
occasional limestone fragments
58
o
163.2
33.4 AUGER REFUSAL AT 33.38 m ON
PROBABLE BEDROCK OR
BOULDERS.
WATER LEVEL AT 3.05 m UPON
COMPLETION.
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotied screen.
END OF BOREHOLE AT 33.38 m.
WATER LEVEL READINGS:
DATE  DEPTH(m) ELEV.(m}
2008-08-26 210 194.5
2006-08-27 1.88 1947
2006-08-31 210 194.5
2007-07-18 173 194.9
2007-07-20 1.70 1949
2007-08-28 1.88 194.7

-+

3

L X

3

Mumbers refer to
Sensitivity

20
‘5{%’5 (%) STRAIN AT FAILURE




ONTMT4S 5188-MINDEMOYA.GPJ  08/1118

Ministry of .
Trans;rayortation . l
Cntario HUREER
RECORD OF BOREHOLE No 06-M11 10F3 METRIC
G.W.P.__ 5460-04-00 LOCATION Mindemoya Lake Bridae and Dam__N9874.6 E9107.3 CRIGINATED BY _GA
HWY 542 BOREHOLE TYPE _ Holiow Stem Augers/NW Casing COMPILED BY __WM
DATUM _Gecdetic DATE 2006-08-23 - 2006-08-23 CHECKED BY MA
DYNAMIC CONE PENETRATION
SQIl. PROFILE SAMPLES v w  |RESISTANGCE PLOT ATURAL - REMARKS
B oo g —‘:——;;__ pasme et B
5 w{ss5] & 200 40 80 B0 100 |"™MT cqmwr M| 23 &
Szl L | 412E] = P ————— L1 wp w w | 58 | cransize
ELEYV DESCRIPTION & o | & 2 25 8 SHEAR STRENGTH kPa o DISFRIBUTION
DEPTH T35 F| 3138 £ |o uvconemNed  + FIELD vANE ” %)
|z ZIEC| D [e QUICKTRIAKAL X LABVANE | WATER CONTENT (%)
197.8 Road Surface u 20 40 &0 80 10G 20 40 80 kNim 3 |GR A 81 oL
BE| \ASPHALT: (25 mm}
SAND, trace gravel, trace silt o]
Comparct 1 38 20
Brown
Dry
197.08  (FILL
0.9 197
Sandy SILT, trace organics, 2 231 3] Q
occasional wood fibres
Loose to Very Loose
Dark Brown to Grey
Moist to Wet
3 85 7 o 0 36 59 5
196
4 88 1 [}
194.9 185
3.0 Silty CLAY, trace sand 7
very Soft A s | ss | 2 o
Gray '4
Wet 7
]
f
184
s|ss| 2 193 b D 1 65 34
182.4
5.5 SILT, some sand, frace clay
Compact to Very Loose
Grey
Wet 192
7 55 10 o
181
8 | 88 3 190 4 0 16 73
188
188.8
9.1 SAND, fine grained, trace to some silt
Compact 8 55 22 o
Grey
Wet
183
Continued Next Page 20
+3 x 3. Numbers referto

Sensitivity

: 15%5 (%) STRAIN AT FAILURE




115207

ONTMTAS 3188.GPJ

Ministry of BER
Transp\foﬂaliun E n
Orlaric

THURERR
RECORD OF BOREHOLE No 06-M11 20F3 METRIC
GW.P. 54600400 LOCATION Mindermoya Lake Bridge and Dam_ NS874.6 E9107.3 ORIGINATED BY _GA
HWY 542 BOREHOLE TYPE _ Hollow Stern Augers/NW Casing COMPILED BY __ wi
DATUM _Geodetic DATE 2006-08-23 - 2006-08-23 CHECKED BY MA
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES o W IRESISTANCE PLOT HATURAL REMARKS
W o E -Ei_‘ ASTIE e MR E
- m |22 & 20 40 80 80 100 L CONTENT uMTE = 5 &
g9le wIEEl =2 (e mm : : wp w w | 3 | GRAINSIZE
ELEV LWl Y| 2Bl & |SHEARSTRENGTHkPa z
DESCRIPTION = e I |z8 E e DISTRIBUTION
DEPTH T 2] ¢ 5|2 8| = |0 UNCONFINED  + FIELDVANE ¥ )
E z Z|EC| @ |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 80 80 100 20 40 B0 km3 JGR SA 81 CL
Continued from previcus page
S5 | 15 187 s
186
85 | 22 a
185
55 22 184 q
183
83 28 9 0 B4 16
{S1+CL)
182
fine to medium grained 181
Dense 55 20 °
180
179
178
Continued Next Page
+3 %3 Numbers refer to

Sensitivity

20
S50 STRAIN AT FAILURE




117207

ONTMTAS 5198.GPJ

Ministry of
Transporiation

Onlario THURRER
RECORD OF BOREHOLE No 06-M11 30F3 METRIC
GW.P.___ 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam N9874.6 E9107.3 ORIGINATED BY _GA
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY WM
DATUM _Geodetic DATE 2006-08-23 - 2006-08-23 CHECKED BY MA
DYNAMIC GONE PENE | RA TTON
SOIL PROFILE SAMPLES | Y |RESISTANCE PLOT o | e | Remeres
w
E 0 < g & 0 40 e s 00 [T Geww | 55 &
Slg ul=2] = b wp w w | 5 | eraNSZE
ELEY DESCRIPTION pulll £ Z g3 8 SHEAR STRENGTH kPa —————i DISTRIBUTION
BEBTH < 2 E S{23] £ |0 UNCONFINED  + FIELD VANE ¥ o
= Z|Z O] L |e QUCKTRAXIAL X LABVANE | WATER CONTENT (%)
Cantinued From Previous Page w 20 40 80 80 100 20 40 0 kém3 {GR SA St CL
8s | 25 b
1775
204

END OF BOREHOLE AT 20,42 m.
BOREHOLE OPEN TO 19.81 m AND
WATER LEVEL AT 5.18 m.
BOREHOLE BACKFILLED WITH
BENTONITE AND PATCHED WITH
ASPHALT AT SURFACE.

177

20
3 5 3. Numbers refer to
T sensinity IS5 (5) STRAIN AT FAILURE




ONTMT4S 5198-MINDEMOYA.GFJ  0BM/18

Ministry of
V Transportation

Cntario gt
RECORD OF BOREHOLE No 06-M12 10F3 METRIC
G.W.P._ 5460-04-00 LOCATION Mindemova Lake Bridge and Dam _ N9866.0 £9239.5 CRIGINATED BY _KH
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED B8Y W
DATUM _Geaodatic DATE 2008-08-26 - 2006-08-26 CHECKED BY Ma
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W |RESISTANCE RLOT a‘ NATURAL, = REMARKS
"Uf %) g PLASTIC |\ TURE LICUHED - T
5 |25 8 20 40 60 80 100 W o WM 5 O &
SlEl Ll 9|2E]| 2 e wp w w | 58 | cramsize
ELEY DESCRIFTION Slel g 2|2g| B |SHEARSTRENGTHkPa ———— DISTRIBUTION
DEPTH ! g E| r Z 28| £ |© UNCONFINED  + FIELD VANE ¥ (%)
S z[E°| L [o quckTrRAxAL x Lagvane | WATER CONTENT (%)
197.8 Shoulder Surface u 20 40 60 B0 100 20 40 &0 kNm 3 [GR SA &t CL
0.0 SAND and GRAVEL, frace silt, trace
organics 1 2
Compact 58 ©
Brown
Moist
{FiLL} 197
2| 88 15 o
186.3
1.5 SILT, frace cfay, trace sand, trace
organics
Very Loose 3 88 3 196 e
Grey
1855 Maist
23 Silty CLAY, trace sand
Soft to Firm 4 ss 2 o
Grey
Moaist 195
7
7
%%
77 B I —s 0 1 54 45
43’
%%
%%
A 194
7’
%,
%
6| ss| 3 183 o
182.3
55 SILT, trace sand, trace o some clay
Loose to Compact
Grey 162
7 S8 4 g
191
8| 58 8
190
139
g 55 4 o
188
Cantinued Next P ~
antiu el Page +3 x® Numbers refer to 15%?_-5

Sensitvity 155 (%) STRAIN AT FAILURE




ONTMT4S 5198.GPJ  11/2/07

Ministry of
Transportation

Onlario U
RECORD OF BOREHOLE No 06-M12 20F3 METRIC
G.W.P__5460-04-00 LOCATION Mindemoya Lake Bridge and Dam  N9866.0 E9239.5 ORIGINATED BY KH
HWY 542 BOREHOLE TYPE _ Hollaw Stem Augers/NW Casing COMPILED BY WM
DATUM _Geodatic DATE 2006-08-26 - 2008-08-26 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ w  |RESISTANCE PLOT-&‘_ TURAL - REMARKS
w %] = PAASTHC MOISTURE LQuip - T
b w |2E| & 20 40 8 s wwe [T comen WM 2O &
Sler L ¥lZE] 2 L1 we w w | D& | GRamsizE
ELEV DESCRIPTION & 2| g = 25 g SHEAR STRENGTH kPa L HSTRIBUTION
DEFTH AN >13 8| = |o UNCONFINED  + FIELDVANE M %)
% z Z[EO| @ |e QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
Continued Frorm Previous Page v 20 40 80 B0 10D 20 40 80 kNm3 |GR SA SI CL
Continued fram previous page
10| S8 10 o 4 B2 14
187
186
i 58 B 9]
185
12| 85 " o
184
183
13| 88 2 s 0 1t 8 13
182
o
14 1 38 16
181
180.1
T SAND, fine to medium grained 180
Compact
Grey
Wel
179,
55 15 178
Continued Next Page 20
13 %3 Numbers refer to 15¢5
o ! o {") STRAIN AT FAILURE

Sensitivity




112/07

ONTMT4S 5198.GPJ

Ministry of
Transportation

Ontarlo

Sensitivity in

(%) STRAIN AT FAILURE

THLIRSS
RECORD OF BOREHOLE No 06-M12 30F3 METRIC
GW.P. 5460-04-00 LOCATION Mindemoya Lake Bridge and Dam _ NG8E5.0 E9236.5 ORIGINATED BY _KH
HwY 542 BOREHOLE TYPE _ Hallow Stem Augers/NW Casing COMPILED BY W
DATUM _Geodstic DATE 2006-08-26 - 2006-08-28 CHECKED BY ___ MA
TYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & ; RESISTANCE PLOT g NATURAL Lau = REMARKS
2] MOISTURE. oy
= e |5 zl & 20 40 B0 80 100 wr e T Z 5 &
Ol g l=2E2| = . h : L I wp w w | 28 GRAIN SiZE
ELEV ElE & 2[25| & [SHEARSTRENGTHKPa vy " HSTRIBUTION
DEPTH DESCRIPTION (2| 7| S{2&| & [o unconrmen  + mELDVANE . )
HE Z|EO| W |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued Fram Previous Pags w 20 40 B0 B8O 10D 20 40 80 km3 |GR SA 81 CL
777
201 END OF BOREHOLE AT 20.12 m.
BOREHOLE BACKFILLED WITH
BENTONITE.
177
- 20
+ 3‘ w3, Numbers refer to 15$5




ONTMT4S 5198-MINDEMOYA GPJ  0BA1/18

Ministry of
Transportation

Ontario U
RECORD OF BOREHOLE No 06-M13 10F4 METRIC
G.W.P.__ 5460-04-00 LOCATION Mindemaya Lake Bridge and Dam_ N9847.6 E9296.2 ORIGINATED BY _GA
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILEDBY WM
DATUM _Geodetic DATE 2006-08-25 - 2006-08-26 CHECKED BY MA
DYNAMIC CONE PENETRATION
2] MOISTURE, - L
= o |22l & 20 40 60 8 100 ™ commer M) SO &
=g S12E] = L we w w | 5% | eransiee
ELEV Bl ¥ | 2|28] S [SHEARSTRENGTHKPa o DISTRIBUTION
DESCRIPTION =ls I|5=zf E
DEPTH B = 5|1358| £ o UNCONFINED + FIELD VANE . Y %)
El= zle ©f @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
196.7 Ground Surface w 20 40 &0 80 100 20 40 60 khm 3 {GR SA sI CL
0.0 yoPsOIL ==
Dark Brown = ]
1|85 7 5
196.2 -
0.5 Silty SAND, fine grained 2
Locse 196
Grey
Bame 2| ss| s b
195.2
.5 Sitty CLAY
. Y.
SHiff T 195
Q
Grey ? 3| 88 | 1
Wet
#
Z
[
[]
?f’% 4]ss| @ b
7%
177 194
%%
[
77
// 585 8 —o-{ 0 0 &4 36
7
%%
7 183
192
6155 2 o
Soft %
v
181.2
55 SILT, trace sand, frace clay
Very Loose to Loose 7| ss 1 194 5
Grey
Wet
190
8|85 2 o 0 2 90 8
188
188
818 | 2 © Shight artesian
pressure
187 \i
Continued Next Page 3 v {
+3, x . hNumbers referto

Sensitivity

26 T .
‘“%5 (%} STRAIN AT FAILURE




11/2/07

ONTMT4S 5198.GFJ

Ministry of m
Transgortation s E
Ontario THUEER
RECORD OF BOREHOLE No 06-M13 20F 4 METRIC
G.W.P. _ 5460-04-00 LOCATION Mindemoya Laks Bridge and Dam  NS847.6 £9296.2 CRIGINATED BY _Ga
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY Wit
DATUM _Geouetic DATE 2008-08-25 - 2006-08-28 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « w  |RESISTANCE PLOT NATURAL o REMARKS
L) S PI"A:‘S:C MOISTURE “g:ﬁ — T
= o |{E81 @& 20 40 B0 8O 100 u CONTENT s 0 &
Sy di=zeg| = b b we w wy| 34 | crANsIZE
- TlEi e Zleg| & [SHEARSTRENGTHKPa D = ] DISTRIBUTION
DEPTH DESCRIPTION Zl2] &1 £2{5Z] 5 |o UNCONFINED -+ FIELD VANE
el2] " :]lgcgl = 3 ¥ {%)
51z E[EC]| & |® QUCKTRAXAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 B0 B0 100 20 40 80 ki 2 |GR SA 81 CL
Continued from previous page
101 85 7 o
186
185
M1 85 7 g
184
12+ 8§ 1 o 4 3 88 g
183
182
13| 88 2 b
181
180.5
16.2 SAND, fine grained, trace silt
Compact
Grey 881 M p 09 9
SI+CL
Wet 180 ( )
179
178
with layars of soft clavey silt from
18.1mtc 21.3m
83 2 o
177 {/

Continued Next Page

MNumbers refer to
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE



7207

CNTMT4S 5188.GFJ

Ministry of
V Transportation

Ontario LR
RECORD OF BOREHOLE No 06-M13 30F4 METRIC
G.W.P.__ 5460-04-00 LOCATION Mindemova Lake Bridge and Dam  N9847.6 E9296.2 CRIGINATED BY GA
HWY 542 BOREHOLE TYPE  Hollow Stem Augers/NW Casing COMPILED BY WM
DATUM _Geodetic DATE 2008-08-25 - 2006-08-26 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES %, w [ResiSTANCE PLOT e MR N REMARKS
MOISTURE g
= w|22| B 200 40 8 80 100 U omma WM 5O &
Sl wl|z2i 2 : : . i 1 we w we| P W | GRAINSIZE
ELEV 5|8 g 2|25| & [SHEARSTRENGTHKPa . 2 | DiSTRIBUTION
BEPTH DESCRPTION S15| | 5[2&| T o unconemen  + mEDVANE y o
El= 2l2°| © |e quokTRIAXAL x LaBvang | WATER CONTENT (%)
Continued From Pravicus Page . 20 40 60 80 100 20 40 80 km3 JGR SA SI CL
Continued from previous page
176 /
175
88 24 K q
174 /
173 \
172] N
\
S8 | 23 c 071 29
171 1SH+CL)
170
169, \
\ o
compact to dense \\
88 | 33 "
128
1687
Continued Next Page 20
+3.X3: Numbers refer lo 15$5

Sensitivity 0

(%) STRAIN AT FAILURE




1142/07

ONTMT4S 5188.GPJ

Miristry of £
Transportation ﬂ n
Orttarlo HURS R
RECORD OF BOREHOLE No 06-M13 40F 4 METRIC
G.W.P.,  5460-04-00 LOCATION Mindemova Lake Bridge and Dam_N9847.6 E9296.2 ORIGINATED BY GA
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY WM
DATUM _Geodetic DATE 2006-08-25 - 2006-08-26 CHECKED BY MA
DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES x ; RESISTANCE PLOT ATURAL - REMARKS
w %) 3 PLAETIC MOISTURE LIOUE . &
= w|{ZB| & 20 40 80 80 100 LT CONTENT Rl
a x i E = 1 : L 1 i wp w w :g GRAIN SIZE
ELEV Ela E 2{2a| & |SHEARSTRENGTHKPa y e DISTRIBUTION
DEPTH DESCRIPTION 2| £ | 3|23&| £ |0 UNCONFINED  + FIELDVANE ¥ %)
El= £EC| I | e QUICKTRIAXAL X LASVANE WATER CONTENT {%)
Conlinued From Previous Page « 20 40 80 80 100 20 40 0 kwm3 |GR 8A SI CL
Caontinued from previous page
166
35 | 29 = 165
164.1 H:
326 END OF BOREBOLE AT 3261 m.
AUGER REFUSAL AT 32.61 m ON
PROBABLE BEDROCK OR
BOULDERS.
BOREHOLE OFEN TO 32.61 m AND
WATER LEVEL AT 3.5 m UPON
COMPLETION.
Piezometer installation consists of
28mm diameter Schedule 40 PVC pipe
with a 1.52m slotied screen.
WATER LEVEL READINGS:
DATE  DEPTH{m) ELEV.{m)
2006-08-27 2.93 193.7
2006-08-3t 2.89 183.8
2007-07-18 1.84 184.9
2007-07-20 1.78 185.0
2007-0828 1.76 185.0
3 3 Mumbers refer to 2
HTRT Sensitivity ‘5%5 (%) STRAIN AT EAILURE




ONTMTAS 5198-MINDEMOYA GPJ  08/1/18

Ministry of
Transportation

Ontario TR RN
RECORD OF BOREHOLE No 06-M14 10F 3 METRIC
G.W.P._ 5460-04-00 LOCATION Mindsmovya Lake Bridge and Dam NO854.2 E9342.9 ORIGINATED BY KH
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/Nw Casing COMPILED BY WM
DATUM _Geodetic DATE 2006-08-25 - 2006-08-25 CHECKED BY MA
DYNAMIC CONE PENETRATION :
S0IL PROFILE SAMPLES % E RESISTANCE PLOT e NATRAL - - REMARKS
E @ MOSTURE pe I
sl . n|£5 A 20 40 50 8 w0 M comr T ST GRAE:SIZE
o =t E = Wo W Wy
ELEV BESGRIPTION £ § # | 3|85| & [sHEARSTRENGTHKPa . E DISTRIBUTION
BESTH 13 & Z1Z8} £ |© UNCONFINED + FIELD VANE ¥ %)
EEE Z|E°] @ |® QUCKTRIAXIAL X LaBvang | WATER CONTENT (%)
107.7 Shoulder Surface u 20 4 60 80 100 20 40 80 kNm3 {GR SA Sl CL
¢ SAND, some gravel, some silt, trace
arganics
Compact to Loose 1881 o 22 67 M
Brown {SHCL)
Moist
(FILL) 197
2|88y 4 o
Topsol layer from 1.27m {0 1.37 m
¥ 196
195.7 88} 3 =
1288 SILT, trace sand | % o
24 Very Loose 1
Gray i %
Moist []
Siity CLAY /; alssle °
ey /
Firm to Very Soft %7 195
Gray
Moist to Wet
£
'//, 5185 | 4 | o 0 0 B2 38
[
%%
%7
2 194
193
6| ss| 3 o
v
// 192
vl 7 | ss 2 o
%
Z
191
tA
Wile  ss| o HA e 0 0 7 28
%7 190
1}
%
4]
189.2 %2
8.5 SILT, trace sand, trace clay
Very Loose to Loose 189
Gray
Wet
s | ss| 4 o
188

Continued Next Page

Numbers refer to
Sensitivity

20 .
‘5*;'5’5 (%) STRAIN AT FAILURE




ONTMT4S 5198.GPJ  11/2/07

Ministry of
Transporiation

Gntario —
RECORD OF BOREHOLE No 06-M14 20F3 METRIC
GW.P.__ 5460-04-00 LOCATION Windemaya Lake Bridge and Dam  N9854 2 £8342.9 ORIGINATED BY _KH
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY W
DATUM _Geodetic DATE 2006-08-25 - 2006-08-25 CHECKED BY MA
DYNAMIC CONE PENETRATICN
S0IL PROFILE SAMPLES - W IRESISTANCE PLOT ATURAL REMARKS
E o < —2__ PLASTIC LIQuID =
= wl<EL & 20 40 &0 80 100 O g U 5 &
9l i122] = L we w w| ST | cramsze
ELEV ElHlw | 2|lag| & [SHEARSTRENGTHKPa A 2 | peTRIBUTION
DESGRIPTION l21 8] 2128 £
DEPTH < {5 = _> g 5 <>£ 0O UNCONFINED + FIELD VANE ¥ (%)
E = Z|EC] L |e QUCKTRIAXAL X LABVANE | WATER GONTENT (%)
Continued From Previous Page w 2040 60 80 100 20 40 50 kNm3 JGR SA S CL
Continued from previous page
o
10| S5 3 187
1886
11 55 4 & 0 10 83 7
185
12| 8S 3 184 L+
183
13| 88 1 o
182
14 | S8 1 181
180
179
15§ 85 1 RE [o3
occasionat cobbles

Continued Next Page

Numbers refer to
Sensitivity

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




11207

ONTMT4S 5188.GPJ

Ministry of
Transportation

Cntario

THURRER

GW P 54800400

RECORD OF BOREHOLE No 06-iM14

LOCATION

Mindemoya Lake Bridge and Dam  NS854.2 E9342 &

30F3 METRIC

ORIGINATED BY KH

Sensitivity Py (%) STRAIN AT FAILURE

HWY 542 BOREHOLE TYPE _ Hoflow Stemn Augers/NW Casing COMPILED BY YWM
DATUM _Geodetic DATE 2006-08-25 - 2006-08-25 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W |RESISTANCE PLOT ATURAL
iy =z pasne S ] ’E REMARKS
= w221 8 20 40 60 80 100 "™ cowewr M} 20 &
9l e i = ‘ L ' ! L we w w | 28 | GrRAWSIZE
ELEV L8 w | Z|lox| © [SHEARSTRENGTH kPa P v " = | DeTRIBUTION
DESCRIFTION s = 2| Z = E=
DEPTH £ i |25 < | O UNCONFINED + FIELD VANE o,
g2 i ] > WATER CONTENT (%8} | T %)
5 z z % o i ® QUICK TRIAXIAL X LAB VANE o
Continued From Previous Pags u A L o 4w kym? jeR 84 81 CL
17756 11 H-
20.1 END OF BOREHOLE AT 2012 m.
Piezameter installation consists of
25mm diameter Schedule 40 PYC pipe
with a 1.52m slotled screen.
177
WATER LEVEL READINGS:
DATE ~ DEPTH(m) ELEV.(m)
2008-08-27 3.01 1947
2008-08-21 2.83 194.9
2007-07-18  1.83 186.1
2007-07-20  1.58 196.2
2007-08-28 1.83 186.0
20
+ 3 % 3, Mumbers refer (o ‘S{bs




ONTMT4S 5198-MINDEMOYA GPJ  08/1/18

. Minigtry of E
V Transportation .l
Ontario T
RECORD OF BOREHOLE No 06-M15 10F 2 METRIC
G.W.P._ 5460-04-C0 LOCATION Mindemoya Lake Bridge and Dam _ NS£65.5 £9443.1 ORIGINATED BY _KH
HWY 542 BOREHOLE TYPE __ Hollow Stem Augers/NW Casing COMPILED BY __ WM
DATUM _Geodetic DATE 2006-08-25 - 2006-08-25 CHECKED 8Y MA
DYNAMIC CONE PENETRATION
u'_J w =y PLASTIC MOISTURE LQuIR = E
5 w|ZE] 3 20 40 ¢ 8 100 ™ comr W) 508 &
Sletw| B(2E] 2 e — wp w w | ¥ | cransize
ELEV SCRIPTIO Elal £ | 2125 2 |SHEARSTRENGTHkKPa —_——— DISTRIBUTION
DEPTH DESCRIPTION z 2= Z[358] £ [0 UNCONFINED  + FIELD VANE ¥ %)
5= Z|§°| © je quickTRIAXAL X LABVANE | WATER CONTENT (%)
197.8 Shoulder Surface w 20 40 60 8D 100 20 40 60 kwm3 |GR SA SI CL
00 SAND and GRAVEL, trace crganics,
occasional rock fragments 1 35 20 o
Compact
Brown
Moist
{FiLL) 147
[+]
2] 85 | 5%
Numerous cobblesirock fragments 125
196.3
1A sity CLAY ;//,:
Soft to Firm
Grey % 3| 8s 3 496
Maist 7
2y
¥
4| ss 3 —d 0 0 55 45
195
1 5 | ss 6
///
v
%7 194
vy
7%
24
e
7%
7
%7 193
747 I ) 4 T
1]
v
% 192
2 ? 7|8 | 3 L
7
(]
7
,/,
191
o
& | ss 2 Hie 0 0 8 2
1460
7
)
’?j'// 189
[
g|ssi 6
188.4
9.4 Silty CLAY to clayey SILT, some 4
sand, trace gravel
Firm 188
2
Caontinued Next Page ' 20
+3 3. Numbpers refer to 15,¢_5 .
N (%) STRAIN AT FAILURE

Sensitivity 10




1172107

CNTMT4S 5198.GFJ

Ministry of m
Transportation n !
Cntario el
RECORD OF BOREHOLE No 06-M15 20F2 METRIC
GW.P. 5480-04-00 LOCATION Mindemoya Lake Bridge and Darm  N9866 6 E9445 1 ORIGINATED BY KH
HWY 542 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY WM
DATUM _Geodetic DATE 2008-08-25 - 2006-08-25 CHECKED 8Y A
SOIL PROFILE saMPLES | W | RESRTEE b CIRATION . | rewares
iU_J %) g PLASTIZ AMOISTURE LauiD e T
= w |25 & 20 40 B0 80 100 LI CONTENT B &
A WiEg| z ' ——— : ! wp w w | 28 | cransize
ELEY DESCRIPTION Ela E 2 |2g| 2 [SHEARSTRENGTHKPa P ————— DISTRIBUTION
DEPTH o % - 8 S < O UNCONFINED + FIELD VANE ¥ (%)
E z Z|EZC| © [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Caontinued From Previous Page u 20 4 60 80 100 20 40 €D kim 3 |GR SA SI CL
Grey
Wet
({TILL-LIKE)
10| 88 4 b 0 24 52 24
1B7
186
Hard
oceasional imestone fragments
11 S5 39 [s]
184.8 185
13.0 END OF BOREHOLE AT 12.95 m.
AUGER REFUSAL AT 12.95mON
PROBABLE BEDRGCK QR
BOULDERS.
BOREHCLE BACKFILLED WITH
BENTONITE.
.}.
+ 3 5 9. Numbers refer to Wség,r
: T8 (%) STRAIN AT FAILURE

Sensitivity




Mindemoya Lake Bridge and Dam Replacement

Appendix B

Laboratory Test Results

L]

THURBER



THURBGSD 5198.GFJ 11/7/07

Mindemoya Lake Bridge and Dam Replacement

GRAIN SIZE DISTRIBUTION

FIGURE 07-B1

Size of openings, inches

FILL

L.8.58. Siave size, meshasinch

e 4!141- 3" 1:@ " 314- 11?&"5». i 4 810 18 30 40 5080 100 200
100 ™ 1\\‘\ ﬂ
90 ™ \
80 \.\
70 \
: \
£ &0
o
[10]
=
T 50
'_
=
[H]
© 40
o
11
o
30
20
10 .\5-
0 MWM:‘
100 10 1 0.3 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE |  FINE CoARSE | MEDIUM | Fing SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 07-M03 1.83 196.17
Date  November 2007 Prep'd ... MFA
Project . 5460-04-00 THURBER Chikd MRA




THURBGSD 5188.GFJ 10/22/07

Mindemoya Lake Bridge and Dam Replacement

FIGURE 07-B2
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.5.8. Sieve size, meshesinch
& 4:14- 3 1;@ 1]" 3{4- 1';2"3{3* 3 4 810 6 30 40 5060 100 200
100 ] ™ ; =
TR
80 =
80
70
% Nl
o i)
" X
L
T s Ei A\
‘_
=
g X
= 40
& X \Q\
) AN
20 b 4
10
o
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE CCARSE FINE COARSE I MEDIUM [ FINE SILT and CLAY
StZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 07-M1 3.33 193.97
4 07-M1 4.88 192.42
A 07-M2 3.33 194 .57
* 07-M3 4.1 193.89
© 07-M4 4.11 193.89
Date QOclober 2007 Prepd ... MFA
Project . 5460-04-00 THURBER Chkd. .. MRA




THURBGSD 518B.GPJ 10/22/07

Mindemoya Lake Bridge and Dam Replacement

GRAIN SIZE DISTRIBUTION

FIGURE 07-B3

100

80

80

70

60

50

40

PERCENT FINER THAN

30

20

10

Date October 2007

SILTY CLAY
Size of openings, inches U.S.5. Sieve size, meshes/inch
& 4|1.r¢~ 3 wlﬂrz- T 3:4~ Vg"g;a" 3 4 810 16 3¢ 40 SOG0 100 200
'F——L-;I---‘i—-l--u—-ws
HN
\ GQ §\
EA N
3\
T
> 4
100 10 1 01 0.01 0.001 0.0001
GRAIN SIZE, mm
COBSLE! COARSE |  FINE coarsE | MepioM|  FiNE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
L 07-M5 4.88 193.02
b 4 07-M6 3.35 193.65
A 07-M7 1.83 193.37
g 07-M8 1.83 194 .47
® 07-M9 2.59 193.81
............................ - Prep'd . MFA
9460-04-00 THURBER Chkd. . .. MRA

Project .




Mindemoya Lake Bridge and Dam Replacement

THURBGSD 5198.GPJ 10/22/07

FIGURE 07-B4
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches L.5.5. Sieve size, meshasfinch
&' 4lg. ar Tlign 1" Fy 1/?-3fp~ 3 4 810 16 3¢ 40 5060 100 200
100 i 1 m Il L] 1 I3 I- 1 pa) . * ' = =
. R
80 %
70 1w
g
£ e0 0,
5 ’\‘%
=
o 50
; %
=
[H]
Q40
o
L
v
30 m
20
10
Q
100 10 1 0 C.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE GCOARSE I MEDIUM I FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
] 07-M10 2.59 194.31
b4 07-M11 2.59 194 .21
A 07-M12 2.59 194.31
* 07-M13 3.35 193.15
© 07-M14 2.59 194.21
October 2007 . _ Prepd ... MFA
Project  5460-04-00 THURBER Chkd. . MRA.




THURBGSD 5198.GPJ 10/22/07

Mindemoya Lake Bridge and Dam Replacement

FIGURE 07-B5
GRAIN SIZE DISTRIBUTION
SILT TO CLAYEY SILT
Size of openings, inches L.8.5. Sieve size, meshesinch
g 4l 3" Mo 1" By %53 3 4 810 18 5
100 i I‘;1 L 1 1 '2 F L \- 1 _30_ o 050 10 ::200
80
80 &
70
2 !
= 60
: Vi
i
pd
T 50
l_,.
s
& 40 K\\
x
i A K
30
20 \
e,
10 i *—*%
™%
0 i
100 10 1 0.1 0.0 .00t £.0001
GRAIN SIZE, mm
COBELE| COARSE FINE COARSE | MEDI UM 1 FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH PDEPTH (m) ELEV. {m)
@ 07-M1 8.53 188.77
X 07-M2 945 188.45
A 07-M3 9.45 188.55
* 07-M4 10.97 187.03
© 07-M5 9.45 188.45
pate Qctober 2007 . Prep'd ..... MFA
Project . 5460-04-00, THURBER Chkd. ... MRA.




THURBGSD 5198.GPJ 10/22/07

Mindemoya Lake Bridge and Dam Replacement

FIGURE 07-B6
GRAIN SIZE DISTRIBUTION
SILT TO CLAYEY SILT
Size of openings, inches U.8.5. Sieve size, meshesfinch
g 4‘1@ ¥ 1:;2“ T 3fl4~ ‘f?-ﬂfg- 3 4 gi0 16 _3,0 40 5060 100 200
100 1:?-.:= *
el N
90 S u
T
80 Ti
70
% T
E 6o
g | AN
=
T 50
[ R 1
=
8 40 \
i Y W X
a ) Ik
30 N ™
RALN
20 ¢ % ¥
2
N
10 i
L
100 10 1 C.1 0.01 0.001 0.0001
GRAIN SEZE, mm
COBBLE| COARSE FINE COARSE | MEDIUM | FINE SILT and GLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 07-Mb 14.02 183.88
b4 07-M6 8.84 188.16
A 07-M7 6.40 188.80
* 07-M7 10.36 184.84
© 07-M8 6.40 189.90
Date . October 2007 Prepd ... MEA
Project . 5460-04-00 THURBERM Chkd. ...... MRA




THURBGSD 5188.GPJ 10/22/07

Mindemoya Lake Bridge and Dam Replacement

FIGURE 07-B7
GRAIN SIZE DISTRIBUTION
SILT TO CLAYEY SILT
Size of openings, inches U.5.8. Sieve size, meshesfinch
&y 3 e 1" 3y Tf;-3f-- 3 4 B1¢ 18 30 40 5080 100 200
100 ! = &'L" i_—:l ':::tt -:.
90 \
80
70
g \
60
” 14 ‘%
]
z S0
e % \
g \
C 40
g
0w
: X
30 m *
b
10 K - A
~ K—"—t*
0
100 10 1 oA 2.0 0.001 0.0001
GRAIN SIZE, mm
CORBLE| COARSE FINE COARSE | MEDIUM|  FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH {(m) ELEV. {m)
& 07-M11 6.40 190.40
x 07-M12 4.88 192.02
A 07-M13 7.92 188.58
* 07-M8 12.50 183.80
® 07-M9 7.92 188.48
Date October 2007 Prep'd ... MFA
Project . 2460-04-00 THURSERS Chkd. . MRA




THURBGSD 5198.GPJ 10/22/07

Mindemoya Lake Bridge and Dam Replacement

GRAIN SIZE DISTRIBUTION

FIGURE 07-B8

100

90

80

70

60

el

40

PERCENT FINER THAN

30

20

10

SILT TO CLAYEY SILT

Size of openings, inches U.5.5. Sieve size, meshessinch
ST i ‘:2”%:-1 4 810 18 53?:_ 40 5060 100 _2(])0
: iR g;;—‘——
i
g
Q‘@
heNo
100 10 1 0.1 0.01 C.001 0.0001
GRAIN SIZE, mm
CORRBLE COARSE FINE COARSE ‘ MEDIUM | FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 07-M13 9.45 187.05
4 07-M13 14.02 182.48
4 07-M14 6.40 190.40
* 07-M15 3.35 192.05
® 07-M15 8.84 186.56

pate . October 2007

Project

5460-04-00

THURBER




THURBGSD 5198.GPJ 10/22/07

Mindemoya Lake Bridge and Dam Replacement

FIGURE 07-BS
GRAIN SIZE DISTRIBUTION
SAND
Size of npenings, inches U.5.5. Sieve size, meshesfinch
al" 4I1a.. ?" 1:12. 1‘“ 3."4- 1’;‘2_%;3- ? 4 ?10 16 30 4!0 SUGIO 1?0 200
100 1 & Ei
90 \
80
70
Z
£ B0
: \
wi
4
T 50
[
=z
0 40 \
X
L
2
30
20
40 &\
D =
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE |  FINE COARSE | MEDUM| e SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
[ 07-M1 13.11 184.19
4 07-M1 28.35 168.95
A 07-M2 14.02 183.88
* 07-M3 15.54 182.46
® 07-M4 15.54 182.46
Eed 07-M4 27.74 170.26
Date . October 2007 Prepd ... MFA
Project .5460-04-00 THURBER Crkd. .. MRA




THURBGSD 5198.GPJ 10/22/07

Mindemoya Lake Bridge and Dam Replacement

GRAIN SIZE DISTRIBUTION

FIGURE 07-B10

100

S0

80

70

60

50

40

PERCENT FINER THAN

30

20

10

Size of openings, inches

.5.5. Sleve siza. meshes/inch

SAND

& 4]1@ " 1‘112~ " Z‘v‘4~ 1:2~3:5- a4 B10 15 30 40 5060 100 200
”\““‘—i__ 388
] N
\]
100 10 1 0.1 .01 0.001 9.0001
GRAIN SIZE, mm
coBaLE| COARSE FINE COARSE | MEDIUM ’ FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 07-M5 20.12 177.78
X 07-M6 11.89 185.11
A 07-M6 22.56 174.44
* 07-M7 16.46 178.74
© 07-M9 12.50 183.90
Lo 07-M9 15.54 180.86
............................... . Prep'd MFA
,,,,,,,,,,,,,, THURBER Chkd MRA




THURBGSD 5198.GPJ 10/22/07

Mindemoya Lake Bridge and Dam Replacement

GRAIN SIZE DISTRIBUTION

FIGURE 07-B11

100

90

80

70

60

S0

40

PERCENT FINER THAN

30

20

10

SAND
Size of openings, inches U.5.5. Sieve size, meshesinch
8 4]@,- ¥ 1:12- r 3f‘4v 112-3@ 34 810 18 30 40 5080 100 200
RS 1
100 10 1 0.1 0.07 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE |  FINE COARSE | meDim|  FinE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH {m) ELEV. (m)
® 07-M10 9.45 187.45
4] 07-M10 15.54 181.36
A 07-M11 12.50 184.30
* 07-M12 14.02 182.88
(O] 07-M14 11.89 184.91
Lol 07-M14 16.46 180.34
pate . Qctober 2007 . - Prepd . MFA
5460-04-00 THURBER Chkd MRA

Project
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Mindemoya Lake Bridge and Dam Replacement

GRAIN SIZE DISTRIBUTION FIGURE 07-B12

SAND

Size of openings, inches U.5.8. Sieve size, meshesAnch

q" 4‘1,54- 3 1:{2- T 314. 1,;?31. 810 18 30 40 50BC 100 200
Il

T
. N
. 4
. N
. IR

50 i
1 e

m \

0 1
100 10 1 0.1 0.0 0,001 0.0001
GRAIN SIZE, mm

-

PERCENT FINER THAN

—F

CORBLE| COARSE FINE COARSE | MEDIUM |  FiNE SILT and GLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 07-M14 28.65 168.15
b4 07-M15 11.89 183.51
A 07-M15 16.46 178.94
% 07-M15 2560 169.80

Date October 2007 . _ Prep'd ... MFA
Project . 2460-04-00 THURBER Chkd. . . MRA
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Mindemoya Lake Bridge and Dam Replacement

GRAIN SIZE DISTRIBUTION

FIGURE 07-B13

Size of openings, inches

LOWER SILTY CLAY

U.8.8. Sleve slze, meshesfinch

al" 4'151- ki ‘\:12. 1‘" agqu 11'2.3,“5. :? 4 51310 1‘5 30 40 SUE;D 1?0 290
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80
70
: \
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T 50
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30 i
e
20
10
0
100 10 1 0.1 0.01 0.001 0.0004
GRAIN SIZE, mm
COBBLE| COARSE |  FINE COARSE | MeDIUM|  FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH {m) ELEV. (m)
e 07-M3 27.81 170.19
Date October 2007 . Prepd . MFA
Project .5460-04-00. “THUMBER Chkd. . MRA




Mindemoya Lake Bridge and Dam Replacement

ATTERBERG LIMITS TEST RESULTS | | CURE 0781

PLASTICITY INDEX

THURBALT 5198.GPJ 11/2/07

SILTY CLAY

60

CH

50

Cl &
=
RNy
30 -
cL
20 /
X % /
x [%a /
10 P
clL. pd
CL-ML. ) Mi-Ol MH-OH
ML oL
[
Q 10 20 30 40 50 80 70 a0
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
[ ] 07-M01 3.33 193.97
X 07-M02 3.33 194 57
A Q7-M03 4.11 193.89
* 07-M03 27.81 170.19
® 07-M04 4.11 193 .89
Lo 07-M05 4.88 183.02
. November 2007 Prep'd ... MFA
Project . 9460-04-00 THURBER Chkd. ... MRA
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Mindemoya L.ake Bridge and Dam Replacement

ATTERBERG LIMITS TEST RESULTS

FIGURE 07-B15

SILTY CLAY
£0
CH
50
40 /
X . -
o Cl S
= /
>
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@
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20 - //
A /
10 A
CL
CL-ML / MI-Ol MH-OH
ML oL
83
10 20 30 40 50 50 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m)  ELEV. (m)
¢ 07-M10 2.59 194 .31
4 07-M11 2.59 164.21
A 07-M7 1.83 1983.37
* 07-M8 1.83 194 47
® 07-M9 2.59 193.81
Date . October 2007 . ' Prepd ... MFA
Project _95460-04-00 THURBER Chkd MRA
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Mindemoya Lake Bridge and Dam Replacement

ATTERBERG LIMITS TEST RESULTS

FIGURE 07-B16

PLASTICITY INDEX

Date

Project

SILTY CLAY
g0
CH
50
40 //
Cl &
>
W
30 L
CL
20 //
A
® /
10 ~
cL
CL-ML MI-Ol MH-OH
ML oL
Q
0 10 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
07-M12 2.59 194.31
07-M13 3.35 193.15
07-M14 2.59 194.21
October 2007 ) - Prep'd . MFA
5460-04-00. THURBER Chkd.  MRA
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Consolidation Test Report

CLIENT: McCormick Rankin Corporation FILE NUMBER: 18-45-1/19-1351-98
PROJECT: Mindemoya Bridge and Dam Replacement REPORT DATE: 11-Oct-07
TEST DATES: September 20, 2007 - October 3, 2007

SAMPLE: BHO7-M1, TWH1, 10'-1110"
Silty Clay, grey, plastic, (Cl}, Lab Vane: 20 - 37 kPa (Soft)
Grain Size: 43% Clay & 56 % Silt
PROCEDURE: Tested in accordance with Standard Test Method for One-Dimensional Consolidation
Properties of Soils, ASTM D 2435-04, method B
Start of Test End of Test
Wet Dens. (kg/m*3)  1931.9 2119.6
Dry Dens. {kg/m*3) 1480.7 1681.7
Moisture Cont. (%) 30.5 26.0
Void Ratio 0.857 0.635
Saturation (%) 97.8
Note: A Specific Gravity of 2.75 was assumed for the void ratio and saturation calculations
19-1351-98 {(MRC}
Mindemoya Bridge and Dam
Void Ratio vs Presuure Oadomate Consolcaton Tt
0.90 -
*— :
0.80 : - \
N |
0.70 N :
N
Q
p N
(14 L o _ N,
E .80 el : ® ...
A S ‘*‘0;-—-——-_, X
0.50 1
0.30 s ki ‘ L |

10 100 1000 10000
Pressure {kPa)

TEST DONE BY: WM/EA

REVIEWED BY: JPL



18-45-1/19-1351-98

Consolidation Test Report
Mindemoya Bridge and Dam Replacement

Page 2 of 3

BHO7-M1, TW1, 10'-11"10"

The Specimen was manually trimmed to the size of consolidation ring, then mounted in
a fixed ring consolidometer

A seating load of 5 kPa was applied and the consolidometer was flooded with distilled
water. Sample was monitored to ensure no swelling effect occurred before the start of
the test. Subsequent loads were applied and the duration of each load step was 24

hrs.

Coefficients of Consolidation were calculated by the square root time method.

Corr. Hgt Avg. Hgt.

(mm)

19.850
19.858
19.722
19.586
19.430
19.306
19.192
18.745
18.025
17.173
16.381
16.626
16.694
16.975
17.341

(mm)

19.850
19.854
19.790
19.654
19.508
19.368
19.249
18.968
18.385
17.599
16.777
16.850
16.610
16.835
17.158

T90

{min)

0.25
0.56
0.64
0.64
1.00
1.00
1.00
1.21
2.56
4.00

Cv

{cmA2/sec)

557E-02
2.47E-02
2.13E-02
2.10E-02
1.33E-02
1.31E-02
1.27E-02
9.87E-03
4.27E-03
2.49E-03

Coefficient of Conscildation vs Pressure

Void
Ratio

0.857
0.858
0.845
0.833
0.818
0.806
0.796
0.754
0.687
0.607
0.533
0.546
0.562
0.588
0.623

mv
(m*kN)

5.50E-04
4.04E-04
2.31E-04
1.82E-04
1.70E-04
1.65E-04
1.33E-04
8.38E-05
3.90E-05
4.04E-06

18-1351-88 (MRC)
Mindemoya Bridge and Dam
BHO7-M1, TWH, 1011107
Qadometar Consolidation Test

K

{cm/s)

3.00E-06
9.78E-07
4.82E-07
3.74E-07
2.21E-07
212E-07
1.66E-07
8.10E-08
1.63E-08
9.85E-10

*

.

TRIMMING:
LOADING:
CALCULATIONS:
Pressure
(kPa}
0.00
5.00
17.50
34.46
68.42
102.82
136.78
27312
545,39
1057.63
2080.12
27312
102.82
34.46
5.00
1.00E+00
=
o 1.00E-01
3
E 100802 {o o
8 &
w <
; E 1.00E-03
8~
(4]
£
8 1.00B-04
o
1.00E-05

100

10.00

Notes: Cv and k calculated using ty, values

TEST DONE BY: WM/EA

REVIEWED BY: JPL

100.00

Pressure (kPa)

1000.00

10000.00
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Consolidation Test Report

Mindemoya Bridge and Dam Replacement
18-45-1/19-1351-98 BHO7-M1, TW1, 10'-11"10"

198-1351-98 (MRC)

. .. Mindemoya Bridge and Dam
Hydraulic Conductivity vs Pressure BHOT-MY, TWA, 10-1710"

Oedometer Consolidation Test

1.00E-04 : : " e § ; 1
Kl
D 10005 E
E L |
i : i
L. 1.00E-06 ‘\e\_\ : ' S
2 ' T i - '
£ oo ;
= 100807 : : -~
o : : —*\ :
3 | - ™
]
Q
L 4 ooe0o
=
m
°
2, 1.005-10
I
1.00E-11 - - I
1.00 10.00 100.00 1000.00 1060000
Pressure (kPa)
19-1351-88 (MRC)
Mindemoya Bridge and Dam
mv vs Pressure BHO7-M1, TW1, 1051140"
Oedometer Consolidation Test
1.00E-02 ‘ : | ‘
i
—1.00E-03 . L ‘ ‘
Z q | | |
= |
SE' | “"‘0-\ |
= b S L
E 100204 :
| P
1.00E-0% ‘ ; i Lo
1.00 10.00 180.00 10000.00

Pressure (kPa)

TEST DONE BY: WM/EA
REVIEWED BY: JPL



Mindemoya Lake Bridge and Dam Replacement

Laboratory Test Results

from Preliminary Investigation
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Mindemoya Lake Bridge and Dam

FIGURE B1
GRAIN SIZE DISTRIBUTION
SAND FILL
Size of openings, inchas U.5.5. Sieve size, meshesinch
& 4:4,- 3 1:;2- T - 1:;-4:5- 34 810 18 30 4P sugo 100 200
100 %\ \ﬁl
90 \M
) N
70 K
z
E 60 N ;
g \
ul
P
L. 50
—
- \
1l
8 40
8 N
30
» \Q\:\
10 h!
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE lMEDIUMI FINE BILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV., {m)
® 06-M04 1.07 196.93
X! 06-M09 1.07 196.63
A 06-M14 0.30 197.39

THURBER
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Mindemoya Lake Bridge and Dam

FIGURE B2
GRAIN SIZE DISTRIBUTION
SURFICIAL SILT TO SANDY SILT
Size of openings, inches U.E.S. Sleve size, meshesAnch
& 4:¢4- 3 1]1:2- r Jrr,- w?.efp- 3 4 810 18 30 40 G060 100 200
100 e %
80
80 \ \\
70 \
2 i
<1
13—: 60
o
1]
£ 50 \
- 3
=z
t
g 40
i U
30 \ 4
20 h\
i\ i
10
\ﬂ“‘ﬁ
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
CcOBBLE| COARSE FINE COARSE | MEDIUM | FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV.(m)
[ ] 06-M08 3.35 194.65
X 06-M0% 2.59 195.11
A 06-M11 1.83 196.07
pate .December 2008 r—l R Prepd ... MFA
Project . 9460-04-00 Chikd. ... MRA ..

THURBER
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Mindemoya Lake Bridge and Dam

FIGURE B3
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.5.5. Sieve size, meshes/inch
8 Al 3 e 1" 3 ¥y 34 810 16 30 40 5060 100 200
100 pr——l _ mgz
=
20 l!l
80
70
z !
<€
- M
o ni 1
g :
T 50 \ il
= eﬂ\ \G\
S a0
: \
o
30 { ¥
20 \m
10
Q
100 1¢ 1 0.1 oM 0.001 0.00C1
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE | MEDIUM [ FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. {m)
® 06-M01 3.35 193.55
4 06-M03 4.88 193.22
A 06-M04 4.88 193.12
* 06-M07 7.62 190.18
O] 06-M08 6.10 191.91
] 06-M09 7.62 190.08
Date .[December 2006 D D Prepd ... MFA
Project ..54.6.9.“.0.4:0.0“ Chid, ... . MRA

THURBER
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Mindemoya Lake Bridge and Dam

FIGURE B4
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, nches L.5.5. Sieve size, meshesfinch
& 4‘141- 3 1‘1.02.- T 34;4- 1?»3@- 3 4 210 16 30 40 5060 w00 200
100 il
90
\
w 5 X\
70 \Q- }ﬂ bk
Yy
i
60 h
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5 . W\
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20
10
[
100 10 1 0.1 0.01 .001 0.0001
GRAIN SIZE, mm
CORaLE COARSE FINE COARSE J MEDIUM J FINE SILT and CLAY
SiZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 06-M10 3.35 193.25
4 06-M11 4.88 193.02
A 06-M12 3.35 194.45
* 06-M13 3.35 193.35
® 06-M14 3.35 194.35
el 06-M14 762 190.08
Date . December 2006 D D Prepd ... MFA
Project 5460'04'00

THURBER
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Mindemoya Lake Bridge and Dam

FIGURE BS5
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.§ 5, Sieve size, meshesfinch
E L 3 Ty Yy Y 34 610 16 _ 30 40 S0BC 100 200
100 YL A =TT T ]
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, \ A
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n T R
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P \\Am
10
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100 10 1 Ot 0. 0.00% 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE IMEDIUM| FINE SILT and CLAY
SIZE GRAVEL SANG FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 06-M15 2.59 195.21
Py 06-M135 7.62 180.18
A 06-M15 10.67 187.13
Date . December 2006 D D Prep'd ..... MFA
Project . 9460-04-00 Chkd MRA

THURBER




THURBGSD 5198.GPJ 05/12/06

Mindemoya Lake Bridge and Dam

FIGURE B6
GRAIN SIZE DISTRIBUTION
SILT
Sie of openings, inches. U} 5.5. Sieve size, meshesinch
& 4]1(4. a 1 v @‘4- 1{2"{5’ 3 4 8i0 18 30 40 S060 100 200
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GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE 1 MEDIUM | FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 06-M01 7.92 188.98
X 06-M03 7.62 190.48
A 06-M04 10.97 187.03
* 06-MO7 12.19 185.61
® 06-M07 16.76 181.04
e’ 06-M08 13.72 184.29
pate December 2006 D D Prepd . MFA
Project .5460-04-00 Chkd. .....} MRA

THURBER
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Mindemoya Lake Bridge and Dam

FIGURE B7
GRAIN SIZE DISTRIBUTION
SILT
Size of openings, inches U.S.S. Sieve size, meshesfinch
& 4344. kN 1:'2" " 3{4- 1?.3{3. 3 4 810 18 30 40 5080 100 200
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GRAIN SIZE, mm
COBBLE| COARSE | FINE COARSE | MEDIUM | FinE SILY and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. {m}
) 06-M0S 12.19 185.51
T 06-M10 7.92 188.67
A 06-M11 7.92 169.98
* 06-M12 10.67 187.13
® 06-M12 15.24 182.56
Date .December 2006 D D Prepd ... MFA
Project . 94860-04-00 Chkd MRA

THURBER
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Mindemoya Lake Bridge and Dam

FIGURE B8
GRAIN SI|ZE DISTRIBUTION
SILT
Size of openings, inches U.8.5. Sieve size, meshesinch
& dly 3 W 1" Yo BB 3 4 210 16 36 40 5060 100 200
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GRAIN SIZE, mm
COBBLE! COARSE FINE COARSE i MEDIUM| FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 06-M13 7.32 189.38
4 06-M13 13.41 183.29
A 06-M14 12.19 185.51
pate December 2006 D D Prepd ... MFEA
Project ..546@:04:00“

THURBER
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Mindemoya Lake Bridge and Dam

FIGURE B9
GRAIN SIZE DISTRIBUTION
SAND
Size of apenings, inchas U.5.8. Sieve size, meshesdinch
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GRAIN SIZE, mm
COBBLE| COARSE FINE GOARSE | meomM|  Fne SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 06-M01 14.02 182.88
>4 06-M01 21.64 175.26
A 06-M03 13.72 184.38
* 06-M03 24.38 173.71
@ 06-M03 30.48 167.62
Date . December 2006 D D Prep'd ... MFA
Project .5460-04-00. chkd. ... MRA
THLURBER
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Mindemoya Lake Bridge and Dam

FIGURE B10
GRAIN SIZE DISTRIBUTION
SAND TO SAND AND SILT
Ske of openings, inches. L.5.5. Sieve size, meshasfinch
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GRAIN S1ZE, mm
COBBLE COARSE FINE CCARSE | MEDIUM | FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
[ ] 06-M04 15.24 182.76
4] 06-M04 18.29 179.71
A 06-M04 30.48 167.52
* 06-M08 19.81 178.19
® 06-M09 16.76 180.94
pate . December 2006 D D Prepd ... . MFA
Project . 9460-04-00 Chkd. . ... MRA

THURBER




Beatty Creek Bridge Replacement

GRAIN SIZE DISTRIBUTION FIGURE B

THURBGSD 5188.GPJ 11/2/07

SAND TO SAND AND SILT

Size of openings, nches 5.5, Sieve size, meshesfinch
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GRAIN SIZE, mm
COBBLE| COARSE FINE comrse | MeDim|  FiE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED

SYMBOL BH DEPTH (m) ELEV. (m)
¢ 06-M10 12.50 184.10
X 06-M10 24.69 171.91
A 06-M10 30.18 166.42
* 06-M11 15.54 182.36
® 06-M13 16.46 180.24
@ 06-M13 25.60 171.10

Date November 2007

Project . 5460-04-00 THURBER Chkd. . .. MRA
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Mindemoya Lake Bridge and Dam

FIGURE B12
GRAIN SIZE DISTRIBUTION
LOWER SILT
Size of epenings, inches L.5.5. Sieve size, meshesfinch
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GRAIN SIZE, mm
COBBLE COARSE FINE CCARSE |MEDIUM( FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 06-M01 2774 169.16
pate .December 2006 / | \ Prep'd ..... MEA
Project . 2460-04-00 Chkd .MRA ....

THURBER
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Mindemoya Lake Bridge and Dam

FIGURE B13
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
80
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SYMBOL. BH DEPTH (m) ELEV. {m)
() 06-M01 3.35 193.55
X 06-M03 4 88 193.22
A 06-M04 4.88 193,12
* 06-M07 7.62 190.18
© 06-M08 6.10 191.91
Lo 08-M09 7.62 190.08
Date  December 2006 { I \ Prep'd ..... MEA
Project . 5460-04-00 Chkd MRA
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Mindemoya Lake Bridge and Dam

ATTERBERG LIMITS TEST RESULTS

FIGURE B14
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SYMBOL BH DEPTH (m) ELEV. (m)
® 06-M10 3.35 103.25
X 06-M11 4.88 193.02
A 06-M12 3.35 104.45
* 06-M13 3.35 193.35
® 06-M14 3.35 194.35
Lo 06-M14 7.62 190.08
pate .November 2007 . ‘ Prepd ... MFA

Project .5460-04-00

THURBER
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Mindemoya Lake Bridge and Dam

ATTERBERG LIMITS TEST RESULTS

FIGURE B15

SILTY CLAY
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SYMBOL BH DEPTH (m) ELEV. (M)
® 06-M15 2.5% 195.21
X 06-M15 7.62 190.18
A 06-M15 10.67 187.13
Date .December 2006 D D prepd ... MFA
Projact | 5460’04"00 MRA

THURBER




Mindemoya Lake Bridge and Dam Replacement

Appendix C

Photographs, Figures and Tables
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Mindemoya Lake Bridge and Dam Replacement

Photograph 1. Existing dam control structure and pool (July 2006).

Photograph 2: Mindemoya River and pool (September 2007).



Mindemoya Lake Bridge and Dam Replacement

Photograph 4: Lake side of existing Highway 542 bridge, looking east (September 2007). [ )
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Mindemoya Lake Bridge and Dam Replacement

TABLE C1 - PIEZOMETER AND MONITORING WELL DETAILS

Tip Position (m)
Depth | Elevation

Loeation Completion Details

Sand filter and screen from 35.1 to 32.9 m, bentonite seal to

BHO6-MO3 1 35.1 163.0 31.7 m, grout to 4.6 m, bentonite to surface.

Sand filter and screen from 37.7 to 35.4 m, bentonite seal to

BHO6-MO4 | 37.7 160.3 34.7, grout to 2.7 m, bentonite to surface.

Sand filter and screen from 20.1 to 17.7 m, bentonite seal to

BHO06-M09 | 20.1 177.6 14.9 m, grout to 3.0 m, bentonite to surface.

Sand filter and screen from 32.0 to 30.2 m, bentonite seal to

BHO6-M10 | 32.0 164.6 29.6 m, grout to 5.5 m, bentonite to surface.

Sand filter and screen from 32.6 to 30.8 m, bentonite seal to

BHO6-MI13 | 32.6 164.1 29.9 m, grout to 4.6 m, bentonite to surface,

Sand filter and screen from 20.1 to 17.7 m, bentonite seal to

BHO06-M14 | 20.1 177.6 16.8 m, grout to 2.1 m, bentonite to surface.

Bentonite from 13.1 to 3.0 m, bentonite seal to 2.7 m, sand
2.3 195.7 filter and screen from 2.7 to 0.7 m, bentonite seal to 0.4 m,
cement to 0.2 m, sand to 0.1 m, asphalt to surface.

Sand filter and screen from 4.6 to 2.7 m, bentonite seal to
BHO7-M3 4.6 1934 1.9 m, grout to $.9 m, bentonite seal to 0.3 m, sand to 0.15 m,
asphalt to surface.

Sand filter and screen from 7.6 to 5.7 m, bentonite seal to
7.6 1904 4.9 m, grout to 0.9 m, bentonite seal to .3 m, cement to
0.15 m, sand to 0.08 m, asphalt to surface.

Grout from 13.2 to 3.0 m, bentonite seal to 2.5 m, sand filter
BHO7-M4 2.2 195.8 and screen from 2.5 to 0.6 m, bentonite seal to 0.25 m, cement
to 0.1 m, sand to 0.05 m, asphalt to surface.

Sand filter and screen from 7.6 to 5.8 m, bentonite seal to

7.6 183.4 4.9 m, grout to 0.9 m, bentonite to surface.
BHO7-M6 Grout from 37.2 to 13.1 m, bentonite seal to 12.5 m, sand filter
12.5 184.5 and screen from 12.5 to 10.7 m, bentonite seal to 9.8 m, grout

to 0.9 m, bentonite to surface,

Grout from 30.2 to 8.5 m, bentonite seal to 7.6 m, sand filter
BHO7-M7 7.6 187.6 and screen from 7.6 to 5.8 m, bentonite seal to 4.9 m, grout to
0.9 m, bentonite to surface

Sand filter and screen from 15.2 to 13.4 m, bentonite seal to

BHO7-M11 15.2 181.6 12.2 m, grout to 0.9 m, bentonite to surface

Grout from 33.8 to 8.5 m, bentonite seal to 7.6 m, sand filter
BH0O7-M14 7.6 189.2 and screen from 7.6 to 5.8 m, bentonite seal to 4.9 m, grout to
0.9 m, bentonite to surface

Grout from 35.1 to 18.3 m, bentonite seal to 16.8 m, sand filter
BHO7-M15 16.8 178.6 and sereen from 16.8 to 14.9 m, bentonite seal to 14.0 m, grout
to 0.9 m, bentonite to surface
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Mindemoya Lake Bridge and Dam Replacement

Appendix D

Borehole Locations and Soil Strata Drawings
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