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INTRODUCTION

Barrie Lakeshore Developments (the Client) retained McClymont & Rak Engineers Inc.
(MCR) to prepare a Geotechnical report for the proposed Barrie Waterfront
Development locatrd at 51, 53, 55 and 75 Bedford Street and 20 Checkley Street, in
the City of Barrie. The development consists of four residential/commercial towers,
varying from 22 to 42 floors in height, with no basements or underground parking,
hereafter referred to as ‘the Site’.

The objective of the report was to discuss design alternatives required for foundations,
site preparation, underground utilities and road construction. The above design and
construction issues are addressed in the following report.

SITE DESCRIPTION

The Site is designated for a mixed use development including retail, commercial and
residential. The Site is currently occupied by a vacant commercial building, associated
paved areas and natively vegetated land.

U-Haul Storage enterprise and a commercial property and two condominium buildings
with associated parking lot bound the Site to the north, condominium buildings and
Lakeshore Drive to the east and Kempenfelt Bay (Lake Simcoe) is located further east.

Overall, the Site topography is relatively flat at an approximate elevation of 221.00 m.
The topography slopes slightly to the east towards Kempenfelt Bay, which is located
less than 100.00 m to the east of the Site.

SITE INVESTIGATIONS

MCR reviewed the previous investigations, a total of forty boreholes were drilled, by
others, in December 2007, January/May and June 2008 (by Peto
MacCallum/Terraprobe) and August 2013 (Brown Associates Limited) and GHD
(September 2019) at the locations shown on Borehole Location Plan, attached to this
report.
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The boreholes were advanced to depths ranging from 5.10 to 52.30 m. The Borehole
records are attached in Appendix A.

Fifteen boreholes were equipped with monitoring wells for long-term groundwater
monitoring.

Borehole elevations by Peto MacCallum/Terraprobe, referred to in this report are
metric and geodetic. However, boreholes by Brown Associates Limited and GHD did
not provide Geodetic elevations.

In addition, moisture content of all of soil samples and grain size analyses (soil
gradation) for selected soil samples from the Peto MacCallum boreholes were
determined. The test results are presented in Appendix A.

4.0 SOIL AND GROUNDWATER CONDITIONS

The flat site, at Elev. 221.00 m, has been investigated by others and the consensus
describes the subsurface conditions as deep lacustrine (sedimentary) deposits
comprising water borne clays, silts and sands. It is important to note that although
southern Ontario has been subject to 4 glacial periods there is only limited indication
of till-like deposits (Terraprobe/2008).

In general, based on GHD Boreholes, the Site is underlain by a thin layer of organic
material/topsoil (less than 100 mm thick) and fill comprised of silt, silty sand, sand
and sand and gravel, which is typically loose, moist and contains trace organics. The
fill material extends to depths varying from near ground surface to about 6.00 m
below ground surface.

The fill is locally underlain by a peat layer, which was observed at two of the
boreholes MW1-19 and MW2-19. The peat is in a wet condition and contains traces
of gravel, sand, silt, marl and organics and varies in thickness from less than 1.00 m
to approximately 3.50 m.

The fill and peat is underlain by a deposit comprised of sand, silt, and silty sand that
is light brown to grey and is generally loose and wet.

Geotechnical Report 2
Proposed Mixed Use Residential/Commercial Development
Barrie, Ontario



McCLYMONT&RAK ENGINEERS, INC.

The loose to compact deposit typically has N values/low blow counts from 4 to 25
blows per 0.3 m.

This deposit was encountered down to approximate depth of 28.00 m below ground
surface. At MW3-19, the SPT ‘N’ values below a depth of 20 m increased to greater
than 50 blows per 0.3 m, indicating a dense condition within the silty sand and silt
deposit at this depth.

The grey deposit is in a wet state and contains a stiff clayey silt to silty clay layer, with
thickness up to approximately 4.00 m.. The stiff silty clay layer was encountered in
MW4-19, MW5-19 and MW6-19 at depths between approximately 13.00 to 17.00 m
below ground surface, with low blow counts varying from 3 to 15 blows per 0.3 m,
indicating a stiff condition.

Fill

The remaining boreholes contained fill layer covering the entire site and reaching
to a depth of some 4 m below grade, Elev. 216.00m. The fill presents, due to a
long list of large debris/concrete foundations, etc., a real concern for the cost of
trenching, bedding, shoring, excavations and caisson drilling.

Contractors must be aware that the fill, although contaminated, will remain on site
and building permits will be obtained using the Risk Assessment approach.

Peat

The peat, exceeding to a depth of 7 m below grade (Peto BH2) or Elev. 213.00m,
is described as fibrous, i.e. not decomposed. However, peat samples could not
be recovered (Brown BH502 and 503), presumably due to high degree of
decomposition/moisture content.

The above listed cost concerns (excavation/bedding and drilling) apply to
construction in these decomposed peat deposits.
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GHD extracted peat samples using Shelby tubes and we are assessing the
viability of pre-treating the peat deposit, in situ, using wet soil mixing using grout
slurry. For soil profiles, borehole logs and laboratory test results see Appendix A.

Two samples from the peat samples were examined in the laboratories. The peat
laboratory test results are presented in Appendix G.

Upper bearing deposit at 20 m

There is some consistency, except for firm clay in Peto BH2, in the presence of
compact/dense silts and sands at about 20 m depth or Elev. 200.00 m.

The deposit, subject to PMT testing, represents the Upper Aquiffer and is targeted
for a low capacity friction/end bearing caissons supporting the proposed podiums.

Lower bearing deposit at 45 m

The boreholes and shear wave tests indicate consistent presence of very dense
silty sands at/above Elev. 185.00m.

The Lower Aquiffer deposit, subject to PMT testing extending to a depth of 50m
below grade, Elev. 170.00m, is targeted for a high capacity slurry drilled caissons
to support the proposed residential towers.

Groundwater

Water level in Lake Simcoe is at Elev. 219.50 m, and for discussion/construction
purposes we assumed GW level at Elev. 219.50 m.

There are, reportedly, two aquifers with the upper (UA) reaching down to 20 m,
Elevation 200.00m below grade. The UA, as shown on soil profiles by Brown and
GHD, enclosed as Appendix A, consists of native organics/peat, silt, silty sands
and clay/clayey silts.
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The lower aquifer (LA) represents a deep and relatively consistent deposit of
sands, of various grain size composition, and extends to the depth explored of
some 50 m below grade Elevation 170.00 m. The deposit is dense to very dense
and although described as ‘wet’ the reported densities indicate it is moist rather
than wet.

Based on the Geohydrological Assessment report, by GHD, it is understood that
the Site is located within the Lake Simcoe and Couchiching Black River Source
Water Protection area and is situated within the City of Barrie Wellhead Protection
Area.

5.0 SITE PREPARATION

We reviewed the site grading plan, attached in Appendix D, and it is our opinion that
slope stability study is not required at the current stage of the development.

However, the presence of deep fill, placed over peat, will require an extensive site
preparation to allow for movement of heavy caisson drilling rigs, especially for slurry
drilled caisson.

The cutffil plan must make a provision for importing large quantities of
soil/shale/crushed/recycled aggregates for working platforms. For the type of
equipment required, we recommend the following:

e The exposed subgrade should be proof rolled with a loaded truck. Any soft
areas shall be sub-excavated and replaced with dry suitable material.

e All imported soil/shale/crushed/recycled should be approved by the
project’s environmental engineer.

e The backfill material must be placed in 200 mm layers and compacted to a
minimum of 98% Standard Proctor Maximum Dry Density (SPMDD) under
full supervision of our office.
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e The final subgrade should be proof-rolled again with a loaded truck prior to
installing the granular base materials.

e The approved subgrade must be covered with minimum 500 mm of
approved crusher run limestone/recycled crushed concrete approved by
the project’s environmental engineer (subject to the proof rolling results).
This layer should be compacted to 100% SPMDD.

e The final exposed grade must be proof-rolled with a loaded truck. Any
deficiencies must be addressed under monitoring by our personnel.

e A system of weeping tiles should be installed in the subgrade to collect
runoff and keep the integrity of the base (firm and stable).

A subgrade certification letter will be issued by our office (MCR) upon completion of
the work.

UNDERGROUND UTILITIES

Within the building footprint, underground utilities will be suspended from ground level
structural floor slabs.

Outside of building envelopes, the provided sanitary servicing drawing, attached in
Appendix D, illustrate relatively high invert elevations of the existing utilities and
relatively short connections to the proposed buildings

Invert level/bedding preparation will require removal, and off-site disposal, of
unsuitable organic soils/peat. Typical Class B bedding will have limited use and
compaction to 98% of SPMDD will prove unattainable.

It should also be noted that the subsurface conditions are not suitable for conventional
shoring or the use of trench boxes. Where feasible, a block of the weak soils, along
the horizontal/vertical alignment of the proposed services should be stabilized by wet
soil mixing. A ditch which could be used, with the stabilized block, to open a ‘narrow’
trench allowing pipe placement.

Geotechnical Report 6
Proposed Mixed Use Residential/Commercial Development
Barrie, Ontario



McCLYMONT&RAK ENGINEERS, INC.

Should the groundwater influx persist, the stabilized soil block could be lined on one
or both sides by a string of well points. A test section will be required to perfect the
application, for details see Appendix B.

7.0 ROADS

Phasing of construction might provide an opportunity to stockpile/surcharge the ROW
by imported granular/recycled materials.

In case of no public roads on the subject site then all roads will be constructed to
‘urban section’ with curbs and gutters.

As a result, the wearing course HL3 elevation will control the thickness of underlaying
pavement structure. Placement of HL3 should be deferred to the latest possible date.

The long-term performance of a pavement structure will reflect the quality of subgrade
preparation.

It is expected that approximately 50% of exposed subgrade in the loose fill (with debris)
will require sub-excavation and replacement with Granular C, B, recycled, etc.
Anticipate that 30% of the subgrade area will require GEOGRID to aid compaction of
granular subbase.

Assume minimum average thickness of subbase course as 600mm. Base course
should be placed only after the subbase course been rectified/graded and
recompacted. Asphalt base course HL8 should allow construction traffic to target
repair/improved drainage areas.

For public roads:

Pavement design, as per the Town of Barrie Standard Requirements, attached in
Appendix F, is adequate for this project.
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For private roads and fire routes:

A typical Heavy-Duty pavement design is as follows:

Heavy Duty
Asphaltic Concrete 40 mm HL3
65 mm HL8
1? mm Crushed 150 mm
Limestone
Granular B Sub-base
or 50 mm Crushed 300 mm
Limestone

8.0 COMMERCIAL PODIUMS

We evaluated CFAs/Rigid Inclusions/Wet Soil Mixing (Appendix B). Due to the
presence of peat/organics caissons, drilled with protective temporary liners, are
suggested. It is assumed, that some 10% of the caissons will need to be tremied.

For podium foundations JAP has a 10x10 m grid with 914 mm diameter caissons, with
max 5,350 kN working load, drilled from the cut off elevation — see Appendix C.

In order to minimize excavation depth, required by grade beams, a flat structural slab
is proposed.

The working load of proposed caissons, 20 m deep founded at Elev. 200.00 m will be
verified by O-Cell test carried out to 10,700 kN.

Preliminary calculations indicate that at the working load of 5,350 kN at 50 kPa the
shaft resistance would be 2890kPa and 2,460kN taken by end bearing. These values
are, given the weak soils, to be verified by the initial O-Cell test.

Upon completion of final foundation drawings, Geo-structural FE analyses will be
carried out to optimize caisson length/spacing/group effect.
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To assure integrity of caisson installation, full time supervision/exact record keeping,
with separate data sheets for each caisson, must be carried out by our office.

9.0 RESIDENTIAL TOWERS

For low and midrise buildings, CFAs/Rigid Inclusions/Wet Soil Mixing methods were
considered. However, we understand that the Town of Barrie previously approved high
rise buildings to be constructed at the subject Site.

Therefore, given the anticipated building loads, slurry drilled and tremied caissons are
the optimal foundation system for the encountered foundation conditions.

The towers, designed for 6x6 m grid, will be supported by 1676mm diameter and 45
m long caissons founded at Elevation 185.00 m. The caissons drilled from grade, with
working load of up to 20 MN are anticipated — see Appendix C.

The same shaft resistance and end bearing parameters, listed for conventional
caissons, are assumed for slurry caissons.

The load bearing capacity will again be subject to electronic (shaft configuration) and
sonic (shaft integrity/depth) profiling and O-Cell results. The industry test standards
are prescribed (ASTM and AASHTO 2012) and MCR will not object to caisson
contractor’s selection of the O-Cell/shaft profile testing company.

The high cost of slurry caissons dictates Geo-structural FE analyses be carried out to
optimize spacing/group effect and length of each caisson.

The slurry caissons will be drilled into the Lower Aquifer (LA) and will require a
customized slurry composition to assure: (1) sufficient density to balance any ‘artesian’
groundwater pressure from the LA (there is no evidence), (2) low mobility not to
permeate into groundwater regime and (3) chemical composition not to contaminate
drinking water. Specialty caisson contractors must provide slurry design/lab
certificates to qualify.
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Detailed/extensive installation records, for each slurry caisson, must be provided by
MCR.

10.0 EARTHQUAKE CONSIDERATIONS

Based on the provided Shear Wave Velocity Test results, attached in Appendix E, the
subject site could be classified as Class D; the applicable values of Fa and Fv are 1.3
and 1.4 respectively. A structural consultant should review all factors.

11.0 FLOOR SLAB CONSTRUCTION

Given the encountered subsurface soil and foundation conditions, the ground floor slab
will be constructed as structural slabs.

In the area of the proposed structural slab, all underground services should be
suspended from the structural floor slab and should not rely on the existing soils for
support.

12.0 GENERAL COMMENTS

The comments given in this report are based on the provided project’s information and
intended only as guidance for design engineers, and are subject to field verification by
further investigations.

We trust this report contains information requested at this time. However, if any
clarification is required or if we can be of further assistance, please call us.

Respectfully,
McCLYMONT & RAK ENGINEERS INC.
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L.S. Mousa, P.Eng. L.J. Rak, M.Eng., P.Eng.
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OVERBURDEN LOG 11201680-30.GPJ GHD_Cor

STRATIGRAPHIC AND INSTRUMENTATION LOG

p 12/11/19

(OVERBURDEN) Page 1 of 2
PROJECT NAME: 57-75 Bradford Street Property HOLE DESIGNATION: MW1-19
PROJECT NUMBER: 11201680 DATE COMPLETED: 20 September 2019
CLIENT: Greenwin Barrie Inc. and 2714708 Ontario Ltd. DRILLING METHOD: HSA and Mud Rotary
LOCATION: 51-75 Bradford Street, Barrie, Ontario FIELD PERSONNEL: S. Howell
SAMPLE
DEPTH DEPTH o
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m BGS Monitoring Well - —
5 < < © €
a|lz S| 5| 8
s | Slol £| &
=) Eo|ou z )
zZ |z | X ‘ o
- TOPSOIL(FILL), sandy, brown, moist, rootlets L2 0.15 CONCRETE
C SILT (FILL), trace sand, trace clay, trace gravel, 881 46 32 0
— 0.5 light brown, moist
C 0.76
- SILTY SAND (FILL), gravelly, very dense, grey,
—1.0 limestone fragments, moist ss2 2| s5 0
— 1.5 - trace clay, trace peat, loose, fine to medium
- grained, brown, wet, organics at 1.52m BGS
C $S3 25 9 0
—20
C 0
- 25 ss4 29| o 0
C . . . N W 2.82
O 30 PEAT, organic, with gravel, with sand, trace silt, r
Lo dark brown, wet, rootlets ARY/
C - trace gravel, trace sand, with petroleum v N 46 2 29
C 35 hydrocarbon odour at 3.05m BGS ~ NS5/
- : 1, \\_/
C - wood fibers, no odour at 3.81m BGS R
—4.0 Y
C ZANEY $S6 17 3 1
- N
—4.5 Y
- N ss7 0 4
—5.0 Y
C - wet at 5.33m BGS A
—5.5 Y
C ap S8 33 4 2
C S,
— 6.0 Y
C - dark brown, wet at 6.10m BGS RN BENTONITE
= SAND and SILT, medium dense, fine grained, 630 @ 75 16 1
—6.5 grey, wet
C 7.0 SILT, trace sand, grey, wet 686
- $510 71 17 1
—75
:_ 8.0 SS11 71 17 1
—85
C SS12 75 18 1
—9.0
C - trace clay at 9.14m BGS
—95 8813 67 19 1

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O




STRATIGRAPHIC AND INSTRUMENTATION LOG
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OVERBURDEN LOG 11201680-30.GPJ GHD_Cor

(OVERBURDEN) Page 2 of 2
PROJECT NAME: 57-75 Bradford Street Property HOLE DESIGNATION: MW1-19
PROJECT NUMBER: 11201680 DATE COMPLETED: 20 September 2019
CLIENT: Greenwin Barrie Inc. and 2714708 Ontario Ltd. DRILLING METHOD: HSA and Mud Rotary
LOCATION: 51-75 Bradford Street, Barrie, Ontario FIELD PERSONNEL: S. Howell
SAMPLE
DEPTH DEPTH o
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m BGS Monitoring Well - - — —
< &) ® €
'g'd > = =] o
s | %ol £| &
=} E | u z )
zZ |z | X ‘ o
E SS14 67 | 20 1
—10.5
—11.0 SS15 67 19 1
—115
C 5516 67 | 17 1
—12.0
—12.5 ss17 54 | 13 1
" 130 - with clay, medium dense at 12.95m BGS <—— 20140 SAND
L sst8 63 | 11 1
—13.5
- SILTY CLAY, medium stiff, grey, wet 13.72
—14.0 819 75| 5 1
— 145 - soft at 14.48m BGS
E $520 100 4 1
—15.0
E BENTONITE
—15.5 $821 100 3 1
—16.0 - stiff at 16.00m BGS
E $522 100 | 15 1
165 16.61
C END OF BOREHOLE @ 16.61m BGS WELL DETAILS
- 17.0 Screened interval:
C 12.22 to 13.74m BGS
- Length: 1.52m
- 175 Diameter: 51mm
- Slot Size: 10
L Material: PVC
—18.0 Seal:
C 0.30 to 11.89m BGS
- Material: BENTONITE
- 18.5 Sand Pack:
C 11.89 to 14.02m BGS
n Material: SILICA SAND #2
—19.0
—19.5

NOTES:

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS

O




p— STRATIGRAPHIC AND INSTRUMENTATION LOG
== (OVERBURDEN)

p 12/11/19

OVERBURDEN LOG 11201680-30.GPJ GHD_Cor

Page 1 of 1
PROJECT NAME: 57-75 Bradford Street Property HOLE DESIGNATION: MW2-19
PROJECT NUMBER: 11201680 DATE COMPLETED: 17 September 2019
CLIENT: Greenwin Barrie Inc. and 2714708 Ontario Ltd. DRILLING METHOD: HSA
LOCATION: 51-75 Bradford Street, Barrie, Ontario FIELD PERSONNEL: S. Howell
SAMPLE
DEPTH DEPTH o
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m BGS Monitoring Well - - — —
0 < o © €
a|lz S| 5| 8
s | Slol £| &
=) Eo|ou z )
zZ |z | X ‘ o
- SAND (FILL), silty, trace gravel, medium dense, CONCRETE
C light brown, moist st 50 | 17 0
—0.5
C - with gravel, brown, moist to wet, asphalt at
" 10 0.76m BGS
- ) 63 12 0
—1.5
o TIMBER (FILL), dark brown, wet 152 BENTONITE
C $S3 4 3
—20
- 2.2
- PEAT, organic, trace sand, trace gravel, trace N7 o
—25 silt, dark brown, wet Y st 17 4 0
—3.0
C SILTY SAND, medium dense, brown, fine L
Py grained, wet NS5 / 58 | 11 0
o d—— 20/40 SAND
—4.0
4.5 - trace gravel, trace organics, loose, grey at =
C 4.57m BGS WELL DETAILS
C 50 Screened interval: 586 n 6 0
o DERRK 3.05 to 4.57m BGS
- END OF BOREHOLE @ 5.18m BGS ’ Length: 1.52m
" 55 Diameter: 51mm
e Slot Size: 10
C Material: PVC
- 6.0 Seal:
Lo~ 0.30 to 2.74m BGS
C Material: BENTONITE
- 6.5 Sand Pack:
o 2.74 t0 4.57m BGS
C Material: SILICA SAND #2
—7.0
—75
—8.0
—85
—9.0
—95

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O




= STRATIGRAPHIC AND INSTRUMENTATION LOG
[—

(OVERBURDEN) Page 1 of 3
PROJECT NAME: 57-75 Bradford Street Property HOLE DESIGNATION: MW3-19
PROJECT NUMBER: 11201680 DATE COMPLETED: 18 September 2019
CLIENT: Greenwin Barrie Inc. and 2714708 Ontario Ltd. DRILLING METHOD: HSA
LOCATION: 51-75 Bradford Street, Barrie, Ontario FIELD PERSONNEL: S. Howell
SAMPLE
DEPTH DEPTH o
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m BGS Monitoring Well - I —
L <>’: X £
m r ~ ®© o
> w (@] > ~
=) Eo|ou z )
z |z | X o
SAND (FILL), silty, with gravel, medium dense,
light brown, moist ss1 50 | 21 4
— 0.5
- moist to wet, with asphalt fragments at 0.76m
" 10 BGS
' ) 79 13 0
— 1.5 —— 1.52
SAND AND GRAVEL (FILL), with silt, trace peat,
n loose, dark brown, wet ss3 29 9 3
—20
E - very loose at 2.29m BGS
- 25 ss4 8 | 2 2
—3.0 : 2 3,05
L SILTY SAND, trace gravel, trace organic peat, DERAY
- fine grained, very loose, brown, wet SS5 67 4 0
—3.5
—4.0
—45 £
- SANDY SILT, trace organics, light brown, wet
- $S6 100 6 0
—5.0
55
—6.0
C 1 8 0
~ 65 ss7 00
—7.0
7.5
C - trace sand at 7.62m BGS
C N
—8.0 N3 75 | 11 1
—85
—9.0
C - grey at 9.14m BGS
—9.5 550 67 | 13 0

2,
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

OVERBURDEN LOG 11201680-30.GPJ GHD_Corp 12/11/19
TTT TT TT TT TT

CHEMICAL ANALYSIS O




CLIENT:

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: 57-75 Bradford Street Property
PROJECT NUMBER: 11201680

Greenwin Barrie Inc. and 2714708 Ontario Ltd.

LOCATION: 51-75 Bradford Street, Barrie, Ontario

HOLE DESIGNATION:

MW3-19

DATE COMPLETED: 18 September 2019

DRILLING METHOD: HSA

FIELD PERSONNEL: S. Howell

Page 2 of 3

DEPTH
m BGS

STRATIGRAPHIC DESCRIPTION & REMARKS

DEPTH

m BGS Monitoring Well

SAMPLE

NUMBER

INTERVAL

REC (%)
N' Val

PID (ppm)

3—10.5
3—11.0
3—11.5
3—12.0
3—12.5
3—13.0
3—13.5
3—14.0
3—14.5
3—15.0
3—15.5
3—16.0
3—16.5
3—17.0
—175
—18.0
—185
—19.0

—19.5

- with stringer of clay at 18.29m BGS

- with stringer of sand and clay at 19.81m BGS

BENTONITE

§810

Ss1

§812

SS13

§S14

§815

63 1"

75 13

67 12

67 7

88 6

75 15

OVERBURDEN LOG 11201680-30.GPJ GHD_Corp 12/11/19
TTT TT TT TT TT

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O




STRATIGRAPHIC AND INSTRUMENTATION LOG

p 12/11/19

(OVERBURDEN) Page 3 of 3
PROJECT NAME: 57-75 Bradford Street Property HOLE DESIGNATION: MW3-19
PROJECT NUMBER: 11201680 DATE COMPLETED: 18 September 2019
CLIENT: Greenwin Barrie Inc. and 2714708 Ontario Ltd. DRILLING METHOD: HSA
LOCATION: 51-75 Bradford Street, Barrie, Ontario FIELD PERSONNEL: S. Howell
SAMPLE
DEPTH DEPTH o
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m BGS Monitoring Well - - — —
W < o © 1
a|lz S| 5| 8
s | Slol £| &
> Eo|ou z )
zZ |z | X ‘ o
C SS16 63 40 1
—20.5
—21.0
E ] 21.34
L 215 SIL_TY SAND, trace clay, very dense, fine IRy
C grained, grey, wet 8s17 71 52 1
—220
—225
C - with bands of ~0.5cm thick clay, dense at
—23.0 22.86m BGS
- SS18 58 | 46 1
—235
—24.0
C - trace clay, trace gravel, very dense at 24.38m =
—24.5 BGS =
C = ss19 7| 77 1
—25.0 |- <—— 20140 SAND
—255 E
- Vot [P
—26.0 SILT, trace clay, grey, wet 59
C $520 54 | 35 0
—26.5
E BENTONITE
—27.0
275
- WELL DETAILS
- Screened interval: Ss21 67 | 75 0
" 280 28.04 24.20 to 25.73m BGS
C END OF BOREHOLE @ 28.04m BGS ' Length: 1.52m
- Diameter: 51mm
" 085 Slot Size: 10
- Material: PVC
- Seal:
" 290 0.30 to 23.93m BGS
o Material; BENTONITE
C Sand Pack:
" 295 23.93 to 26.21m BGS
o Material: SILICA SAND #2

OVERBURDEN LOG 11201680-30.GPJ GHD_Cor

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O




STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 2
PROJECT NAME: 57-75 Bradford Street Property HOLE DESIGNATION: MW4-19
PROJECT NUMBER: 11201680 DATE COMPLETED: 30 September 2019
CLIENT: Greenwin Barrie Inc. and 2714708 Ontario Ltd. DRILLING METHOD: HSA and Mud Rotary
LOCATION: 51-75 Bradford Street, Barrie, Ontario FIELD PERSONNEL: S. Howell
SAMPLE
DEPTH DEPTH o
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m BGS Monitoring Well - —
% < < © €
a |z || 2| 8
s | Slol £| &
=} E | u z )
zZ |z | X ‘ o
TOPSOIL (FILL), sandy, brown, moist, rootlets 0.05 CONCRETE
SAND (FILL), with gravel, with silt, trace clay, 81 50 | 12 0
—0.5 compact, fine grained, dark brown, moist, faint
sweet odour (asphalt)
- silty, loose, with wood fragments, brick, purple
—1.0 discolouration, faint sweet odour at 0.76m BGS /3;2\ 79 8 0
N
— 1.5 - - X6d 152
SAND, silty, trace clay, trace organics, very S
- loose, fine grained, brown, moist to wet, no odour ss3 50 2 1
—20
E - loose, wet at 2.29m BGS
- 25 ss4 63| 7 0
—3.0 - very loose, grey and brown at 3.05m BGS
C ss5 58 | 3 0
—3.5
E - trace silt, loose, brown at 3.81m BGS
—4.0
C S36 71 9 0
—_4'5 - silty, medium dense, brown with minor grey,
C deformed bands at 4.57m BGS
C ss7 67 17 1
—5.0
C - brown at 5.33m BGS
—5.5
C 558 67 | 17 1
—6.0
C SANDY SILT, brown, wet 610 BENTONITE
o 18 1
C 65 SS9 58
- - grey at 6.61m BGS
C - trace sand at 6.86m BGS
—7.0
$510 50 7 0
—75
T80 SS11 71 7 0
- - clayey at 8.38m BGS
—8.5 vey
SS12 75 9 0
—9.0
—95 8813 92 3 0

OVERBURDEN LOG 11201680-30.GPJ GHD_Corp 12/11/19
TTT TT TT TT TT

NOTES:

O

CHEMICAL ANALYSIS

2,
MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG

p 12/11/19

OVERBURDEN LOG 11201680-30.GPJ GHD_Cor

(OVERBURDEN) Page 2 of 2
PROJECT NAME: 57-75 Bradford Street Property HOLE DESIGNATION: MW4-19
PROJECT NUMBER: 11201680 DATE COMPLETED: 30 September 2019
CLIENT: Greenwin Barrie Inc. and 2714708 Ontario Ltd. DRILLING METHOD: HSA and Mud Rotary
LOCATION: 51-75 Bradford Street, Barrie, Ontario FIELD PERSONNEL: S. Howell
SAMPLE
DEPTH DEPTH o
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m BGS Monitoring Well - - — —
0 < o © 1
a|lz S| 5| 8
s | Slol £| &
> Eo|ou z )
zZ |z | X ‘ o
E SS14 104 2 0
—10.5
110 Ss15 108 2 1
—115
C SS16 104 | 6 0
—12.0
:— 12.5 sst7 75 | 12 1
130 - with sand at 12.95m BGS
C SS18 71 16 1
—13.5 %—— 20/40 SAND
C - trace sand at 13.72m BGS
:— 14.0 $519 75 16 1
— 14.4
145 SILTY CLAY, soft, grey, wet 8
C $520 104 2 0
—15.0
C - with silt, stiff at 15.24m BGS
— 155 ss21 104 9 0
C BENTONITE
— 16.0
E $522 0 47
165 16.61
C END OF BOREHOLE @ 16.61m BGS WELL DETAILS
- 17.0 Screened interval:
C 12.26 to 13.78m BGS
- Length: 1.52m
- 175 Diameter: 51mm
- Slot Size: 10
L Material: PVC
—18.0 Seal:
C 0.30 to 11.89m BGS
- Material: BENTONITE
- 18.5 Sand Pack:
C 11.89 to 14.94m BGS
o Material: SILICA SAND #2
—19.0
—19.5

NOTES:

CHEMICAL ANALYSIS

O

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




= STRATIGRAPHIC AND INSTRUMENTATION LOG
[—

(OVERBURDEN) Page 1 of 2
PROJECT NAME: 57-75 Bradford Street Property HOLE DESIGNATION: MW5-19
PROJECT NUMBER: 11201680 DATE COMPLETED: 26 September 2019
CLIENT: Greenwin Barrie Inc. and 2714708 Ontario Ltd. DRILLING METHOD: HSA and Mud Rotary
LOCATION: 51-75 Bradford Street, Barrie, Ontario FIELD PERSONNEL: S. Howell
SAMPLE
DEPTH DEPTH o
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m BGS Monitoring Well - - — —
< &) ® €
'g'd > = =] o
s | %ol £| &
=) Eo|ou z )
zZ |z | X ‘ o
TOPSOIL (FILL), sandy, brown, moist, rootlets 0.02 CONCRETE
C SAND AND GRAVEL (FILL), trace silt, medium S81 50 22 0
—0.5 dense, grey, moist
. . 0.76
L SAND (FILL), with gravel, trace silt, loose, brown
—1.0 and grey, moist, with asphalt fragments ss2 38 9 3
—1.5 - with silt, compact, fine grained at 1.52m BGS
E $S3 46 13 0
—20
- 25 ss4 3| 16 0
—3.0 - "8 305
- SILTY SAND, very loose, fine grained, HRNY
- black-brown, wet SS5 75 3 1
—3.5
E - trace gravel, dark grey at 3.81m BGS
—4.0
C $S6 58 3 0
—45
= 87 21 9 0
—5.0
C - medium dense at 5.33m BGS BENTONITE
—5.5
C 558 79 | 14 0
:_ 6.0 - trace gravel at 6.10m BGS
= 19 0
~ 65 SS9 63
C - trace silt at 6.86m BGS
—7.0
$510 75 | 22 0
75 _ _
C - medium dense, fine grained, grey, wet at 7.62m
BGS
—8.0 SS11 58 26 0
—85
SS12 58 16 0
—9.0 e ]
C -y 9.14
SANDY SILT, trace clay, stiff, fine grained, grey, o
—95 wet 8813 54 10 0
- trace sand, trace gravel at 9.91m BGS

2,
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

OVERBURDEN LOG 11201680-30.GPJ GHD_Corp 12/11/19
TTT TT TT TT TT




STRATIGRAPHIC AND INSTRUMENTATION LOG

p 12/11/19

OVERBURDEN LOG 11201680-30.GPJ GHD_Cor

(OVERBURDEN) Page 2 of 2
PROJECT NAME: 57-75 Bradford Street Property HOLE DESIGNATION: MW5-19
PROJECT NUMBER: 11201680 DATE COMPLETED: 26 September 2019
CLIENT: Greenwin Barrie Inc. and 2714708 Ontario Ltd. DRILLING METHOD: HSA and Mud Rotary
LOCATION: 51-75 Bradford Street, Barrie, Ontario FIELD PERSONNEL: S. Howell
SAMPLE
DEPTH DEPTH o
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m BGS Monitoring Well - - — —
0 < o © 1
a|lz S| 5| 8
s | Slol £| &
=} E | u z )
zZ |z | X ‘ o
E % % SS14 71 1 0
—10.5 R
—11.0 8815 63 3 0
:_ 15 &—— 20/40 SAND
C SS16 92 4 0
—12.0
C - with clay, soft at 12.19m BGS
:— 12.5 sst7 108 | 4 0
—13.0 SILTY CLAY, silty, trace sand, stiff, grey, wet 1295
- SS18 108 | 15 0
—13.5
:_ 14.0 - stringer of silty sand from 14.02 to 14.17m 819 92 | 11 0
- BGS BENTONITE
— 145
- $520 79| 15 0
—15.0
—15.5 ss21 104| 8 0
- END OF BOREHOLE @ 15.85m BGS 15.85
—16.0 @15.85m WELL DETALS
C Screened interval:
C 10.67 to 12.19m BGS
—16.5 Length: 1.52m
C Diameter: 51mm
L Slot Size: 10
—17.0 Material: PVC
C Seal:
C 0.30 to 10.36m BGS
—17.5 Material: BENTONITE
C Sand Pack:
C 10.36 to 12.50m BGS
—18.0 Material: SILICA SAND #2
—185
—19.0
—19.5

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of2
PROJECT NAME: 57-75 Bradford Street Property HOLE DESIGNATION: MW6-19
PROJECT NUMBER: 11201680 DATE COMPLETED: 25 September 2019
CLIENT: Greenwin Barrie Inc. and 2714708 Ontario Ltd. DRILLING METHOD: HSA and Mud Rotary
LOCATION: 51-75 Bradford Street, Barrie, Ontario FIELD PERSONNEL: S. Howell
SAMPLE
DEPTH DEPTH o
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m BGS Monitoring Well - - — —
0 < o © €
a|lz S| 5| 8
s | Slol £| &
=} E | u z )
zZ |z | X ‘ o
SAND (TOPSOIL), silty, trace gravel, brown, 018 CONCRETE
moist ' sst 67 | 18 0
—0.5 SILT (FILL), sandy, trace gravel, compact, light
brown, moist
- trace clay at 0.76m BGS —
— 1.0
(582 ) 71 16 1
— 1.5 - trace asphalt at 1.52m BGS
C $S3 63 13 1
—20
- - brick at 2.29m BGS
:_ 2.5 s34 46 | 15 1
—3.0 - brick, wood fragments at 3.05m BGS
C ss5 20 | 12 1
—3.5
E - very loose, moist to wet at 3.81m BGS
— 4.0
- $S6 29 4 1
—4.5 - dark brown, wet at 4.57m BGS
- 87 29 3 1
—5.0
C - wood, brick at 5.33m BGS
—5.5
C SS8 46 4 1
o SAND, very loose, fine grained, brown, wet, with ]
- brick fragments
- ° O N I E
—6.5 - grey, without brick fragments at 6.50m BGS N
—7.0 $510 83 5 1
7.5
C - sand, with silt, compact, grey at 7.62m BGS
:_ 8.0 BENTONITE | sst1 58 11 0
- - loose at 8.38m BGS
—8.5
SS12 58 6 1
C - - 8.92
—9.0 CLAYEY SILT, with clay, trace sand, medium
stiff, grey, wet
- 05 - soft at 9.14m BGS s . . o
- very soft at 9.91m BGS

OVERBURDEN LOG 11201680-30.GPJ GHD_Corp 12/11/19
TTT TT TT TT TT

2,
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

O

CHEMICAL ANALYSIS




STRATIGRAPHIC AND INSTRUMENTATION LOG

p 12/11/19

(OVERBURDEN) Page 2 of 2
PROJECT NAME: 57-75 Bradford Street Property HOLE DESIGNATION:  MW6-19
PROJECT NUMBER: 11201680 DATE COMPLETED: 25 September 2019
CLIENT: Greenwin Barrie Inc. and 2714708 Ontario Ltd. DRILLING METHOD: HSA and Mud Rotary
LOCATION: 51-75 Bradford Street, Barrie, Ontario FIELD PERSONNEL: S. Howell
SAMPLE
DEPTH DEPTH -
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m BGS Monitoring Well - - — —
0 < o © 1
a|lz S| 5| 8
s | Slol £| &
=} E | u z )
z |z | X o
E sS4 % 1 0
—10.5
" 11.0 st 13| o 0
:_ 11.5 ST16 100 0
—12.0
—12.5 sst7 g8 | 2 0
__ 13.0 - firm at 12.95m BGS
C SILTY CLAY, medium stiff, grey, wet 1326 sste 100 6 0
—13.5
C - trace sand at 13.72m BGS
:— 14.0 819 00| 7 0
:— 14.5 - minor silt partings, soft at 14.48m BGS
u 520 104 4 0
—15.0
C - trace silt at 15.24m BGS
—15.5 $521 113 3 0
—16.0 - medium stiff at 16.00m BGS =
E = > ss2 08| 8 0
— 16.5 =| - & 20/40 SAND
—17.0 E $S23 108 6 0
- 17.37 =
C 175 END OF BOREHOLE @ 17.37m BGS WELL DETALS
C Screened interval:
C 15.85 to 17.37m BGS
—18.0 Length: 1.52m
C Diameter: 51mm
L Slot Size: 10
—18.5 Material: PVC
C Seal:
C 0.30 to 15.54m BGS
—19.0 Material; BENTONITE
C Sand Pack:
- 15.54 to 17.37m BGS
—19.5 Material: SILICA SAND #2

OVERBURDEN LOG 11201680-30.GPJ GHD_Cor

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O




Peto MacGallum Ltd

CONSULYING ENGINEERS

LOG OF BOREHOLE NO. 1/MW3
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. O7BFO057
LOCATION Lakeshore Drive, Barrie, Ontario ’ BORING DATE January 25, 2008 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers/Casing and Wash Bering TECHNICIAN JH, AD
SOIL PROFILE SAMPLES SHEAR STRENGTH G, al uguDLIT_____ W,
PLASTIC LIMIT____ W,
= “ —— W GROUND WATER
DEPTH DESCRIPTION 2| 2|8 § & | pvaasec cone penETRATION x| WATER CONTENT— OHSERVATIONS
i ml < |2 g g‘g;‘ DYNAMIC CONE PENETRATION 20| 1 o AND REMARKS
METRES] AERE G 7. | STANDARD PENETRATIONTESTS | wATER CONTENT %
GROUND ELEVATION 221.3 w g BLOWS/.3M 0 20 30
| TOPSOIL: Brown, silty sand, moist |-_~ ; up e
Ity [zt ssd 9 mple| sent|fo r:heml%l tea%ng casing.
FILL: Brown lo dark brown, sand to Bentonite seal
silty sand, moist 2|55 6
, 220 | Native
’ 3lss! 3
219 L i
355 8 sTmqu sentfo ch miu{l teting Bentonite seal
3.00——
18 8 s%rnple sent for cf eml::kl t&cﬁ o=
Becoming wet T ;.'
4. = = <~ H-1-Screentilter sand
€155 3 sample|sent for chiemical tesfing K=
5.40 % 21 Petrdleumjodour) o :-
5 SILTY SAND: Loose, dark brown [}
1o black, silty fine sand, with peat |},
6 layers, wet 1oH25] - | o F )
. 713951 4
PE— t\ Date Water Level (m)
7. Jan 31 2.30
81351 6 |® >1(
4 213 |
goot 290t
00 SAND: Very loose to loose, 1212
brown/grey, fine sand, some silt, gS5] 4
wat
211
10.5
0S5 0
210
12,
)
11 0
3000 ;]
SANDY SILT: Loose, grey, fine | 208
13.5 sandy silt, wet I,
121|851 6
! 207
BN (75 e 111
CLAYEY SILT: Very stiff, grey, W«
clayey silt, wet ) 13! S 21 4
M
= 4 |_205 |
16. <
I{ ‘7
NOTES
x-x Dynamic Cone Penetration Test from 4.6 t0 20.4m
CHECKED BY ﬁ

LOG OF BOREHOLE - 1 DEC. PLACE ELEV 07BF057 - BH LOGS - 2008-02-22.GPJ PETOMAG.GOT 272672008 8:37:29 AM




Peto MacCallum Ltd

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 1/MW3
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07TBF057
LOCATION Lakeshore Drive, Barrie, Ontario BORING DATE January 25, 2008 ENGINEER GW
BORING METRHOD Confinuous Flight Hollow Stem Augers/Casing and Wash Boring TECHNICIAN JH, AD
SOIL PROAILE SAMPLES | SHEAR STRENGTH G, Al LQUIDUMIT W,
= E m _QL-_.‘_.‘“ 0 PLASTIC LINIT— W, GROUND WATER
DEPTH DESCRIPTION L ﬁ p s 3 | ovwanrc cowe pevETRATION x| [WATER CONTENT W OBSERVATIONS
- glsis|k §§ DYNAMC COME PENETRATION20 |} ———f AND REMARKS
31312 G | | STANDARD PENETRATIONTEST® | WATER CONTENT %
CONTINUED FROM PREVIOUS PAGE &= 0 20 30
CLAYEY SILT: Very stiff, grey,
clayey silt, wet
18.00————| 4 AW
// | 203 \<
q 14lss| 16
o /_ZQZ_ \ \("‘“\-. i
3 ] e
20000 (] 159%
SILT: Dense, grey, siit, trace fine 201 14
sand, with occassional silty sand 197X
seams, wet J
21.
200
16185 39
5
22
i 8 e s
SILTY SAND: Dense to very 1] 108
dense, grey, silty sand, 1497
occassional sandy silt seams, wet |
24. 2 R R
F' .3[1.187
BEAS 55 34 eL
25, i \
27.00—— : \
S5 | 45
28, :' T
- fine sand \
44t 18] 55| 64
11 190
31.5 1
e
33
SS | 64 r
NOTES
x-x Dynamic Cone Penetration Test from 4.6 to 20.4 m
CHECKED BY

LOG OF BOREHOLE - 1 DEC. PLACK ELEV Q7BF057 - BH LOGS - 2008-02:22,GPJ PETOMAC GOT 2/26/2008 B:37:21 AM



Peto MacCGailum Ltd

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 1/MW3
PROJECY PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07BF057
LOCATION Lakeshore Drive, Barrie, Ontario BORING DATE January 25, 2008 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers/Casing and Wash Boring TECHNICIAN JH, AD
SOIL PROFILE SAMFLES | SHEARSTRENGTH G, A| uQuiDLMIT W,
- =% 22 40 e & PLASTIC LINIT.____ W, GROUND WATER
bePTH DESCRIPTION g || w |S3|omeamcconspenerrANON X WATER CONTENT__M OBSERVATIONS
In = |3 E § 3 | pYansec cONEPENETRATION?D | Lo — AND REMARKS
y |2 G T | STANDARD PENETRATIONTEST® | \yATER CONTENT %
CONTINUED FROM PREVIOUS PAGE ax BLOWSD3M j0 20 30
34.50— SILTY SAND: Dense to very 1
dense, grey, silty sand,
occassional sandy silt seams, wet \
36.
*Suspect sample
i hydraulically disturbed
37.50—
B L T e ]
SAND: Dense to very dense, grey |- 183
and brown, fine to medium sand, |
trace gravel, wet /
39,
_—— 24 41 l
4 181 \
40.50—— ] oY
o \
Becoming gravelly 1 180 \\
.
T hY
42 00— S
N\
22| S |100/{25 mpn o
i {c]
43.
45
) == |23| ss [74r1dommy 6
Upon completion of
augeﬂng
Wetcaveat24m
NOTES
CHECHED BY /7

LOG OF BOREMOLE - 1 DEC. PLACE ELEV O7BFO5T - BH LOGS - 2008-02-22.GR) PETOMAC.GODT 2/26/2000 8:37:21 AW



Peto MacGallum Ltd

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 2

PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT

OUR PROJECT NO. 07BF057

LOCATION Lakeshore Drive, Barrie, Ontario BORING DAYE January 16, 2008 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JH
SO PROFLE SAMPLES | SHEARSTRENGTHG, a| LQuID LMIT w,
40 PLASTIC UMIT—___W,
= 3 W GROUND WATER
oePTH . DESCRIFFION S I RIS w é% DYNAMIC CONE PENETRATION x | WATER CONTENT W OBSERVATIONS
= ] B38| |2 d|ommccomermemmane| Vo | wonaans
Q. ®
GROUND ELEVATION 220.6 14 = g = BLOWSR.MM T
TOPSOIL: Dark brown, silt, moist [~} 1 lss] 8
gesy- (74 220
EILL; Browrn/dark brown, silty sand,
with pieces of wood, maist to wet Z[ss] 7
1.50—— 219
a1s8s!27
[ 218} 4 25
. X \
Becoming grey, sand, some 5-1-58- 62 gmplelent for ical tesdng\
gravel, some silt 217 a—
£ i S
PEAT: Dark brown, fine fibrous LR /
4.60——| peat et b, w1) 216
LR epse 3 rxp
2 o <
Al o
6.00—
s Y ) 6
an 214 s
7.00 ]
SILTY SAND: Loose, grey, fine |
7. sand, some silt to silty, wet
8188 6
45Q
9.00—— //
gss| 9
10 “1iat0
4 0|55 | 6
r1 200 |
12, i
208 |13/ 55 | 5
) e — 11
= SANDY SILT: Veryloose, grey, T
sandy siit, trace clay, wet . 12{85]| 0
| 208 |
15.00——— HYI
13 ]12051131SS! O I8
16. l_?JL
NOTES
x-x Dynamic Cone Penetration Test from 4.6 (0 23.8 m
0-0 Dynamic Cone Penetration Test from 1.8 to 32.6 m //9
CHECKEO BY

LOG OF BOREHOLE - 1 DEG. PLACE ELEV 07BF057 - BH LOGS - 2008-02:22 GP.J PETOMAC GUT 2/20/2008 8:37:18 AM




Peto MacCallum Ltd

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 2
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07BF057
LOCATION Lakeshore Drive, Barie, Ontario BORING DATE January 16, 2008 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JH
SOIL PRORILE SAMPLES SHEAR STRENGTH C, a| QUIDLIMIT W,
20 40 60 80 PLASTIC UNIT___ W,
= E ¢ S 4 GROUND WATER
oerFTH DESCRIPTION g IR I& g § | Yuasec cowe peEnETRATION X JyTER CONTENL..Y OSSERVATIONS
in e 1= |3 g 3 | DYNAMIC CONE PENETRATION 20| b S— AND REMARKS
y g 2 S > | STANDARD PENETRATIONTEST® |  yareR CONTENT %
CONTINUED FROM PREVIOUS PAGE &= BLOWS/. 24 f0 20 30
SANDY SILT: Very loose, grey, ] T T
T sandy slit, trace clay, wet I ;—299-
18 ~ | SAND: Compac, grey, fine, sand, [+.':-]
some silt, wet
15.
ﬂ‘_.'“2‘1 o
2. SILTY CLAY: Firm to very stiff,
grey, silty clay, wet ///Jﬂg_ 15lss] 6 |__-....;
5 /4/
A W
22 /| |18
1 U
/| —
1 <
L/ |18z sy
1 175 miriK
24, // )
,/ 1196 Ligt ao| 18 L
L/ \
A N
zs.soL— // 4185 | >
/ N
5 /./ N ’
A |A194 \\
rodZZ®) . __ L/ N, |
: SILT: Very dense, grey, silt, trace AN
sand, trace clay, wet | 193 o4i540
7SS 40 mn @
\‘eh___ g
28. 192 :?36
164¢
1
191
30. = +=
Sand, trace silt 121
I
% a1 ss 78 el 1 L
14
at. 180 | 4
3
1
88 74
1 2p0/225 mi
33
187 a
18] S5 |100/475 mm 'T
NOTES
x-x Dynamic Cone Penetration Test from 4.6 to 23.8 m .
0-0 Dynamic Cone Penetration Test from 1.8 to 32.6m A
CHECKED BY

LOG OF BOREHOLE - 1 OEC. PLACE ELEV (7BF0ST - BH LOGS - 2008-02-22.GPJ PETOMAC.GOT 2/26/2008 8:37:18 AM
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Peto MacCallum Ltd

CONSULTINE ENBINEERS

LOG OF BOREHOLE NO. 2

PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT -

OUR FROJECT NO. 07BF057

LOCATION Lakeshore Drive, Barrie, Ontario BORING DATE January 16, 2008 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JH
SDIL PROFILE SAMPLES | SHEAR STRENGTH G, s| UQUIDLMIT W,
20 40 80 60 PLASTIC LINIT—__ W,
= € » " GROUND WATER
DEPTH, DESCRPTION S| B |§| w |83 |omasmeconsroremmunon i OBSERVATIONS
i a < | = & § £ DYNAMIC CONE PENETRATION 20 AND REMARKS
- 3 s 2 § 7 [ STANDARD PENETRAVIONTEST® | WATER CONTENT %
CONTINUED FROM FREVIOUS PAGE o= 10 20 30
SILT: Very dense, grey, silt, frace 785 | ]
sand, traca clay, wet ll
{
| 185 | !
!
!
/
20/ ss| 8t b
\
‘\
\
\
| 182 | \
181
+40-00 211.SS 134/225 m: L 4
END T Upon completion of
al
Wet cave at 3.6 m
NDTES
CHECKEDBY ~

LOG OF BOREHCLE - 1 DEC, PLACE ELEV O78F057 - BHLOGS - 2008-02-22.GPJ PETOMAC.GDT 228/2008 8:37:18 AM




Peto MacCallum Ltd

CONSULTING

ENGINEERS

LOG OF BOREHOLE NO. 3
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. Q7BF057
LOCATION Lakeshore Drive, Bamrie, Ontario BORING DATE January 14, 2008 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers/Casing and Wash Boring TECHNICIAN JH
SOIL PROFILE SAMPLES | SHEAR STRENGTH G, a| uoupimm___w
- 3 0 40 50 80 PLASTIC LINIT___W, GROUND WATER
bePTH DESCRIFTION Q1R [E]| w § & o cone peverraion x| WATER CONTE - OBSERVATIONS
In I & |12 S | ovnamec cone PENETRATION 20| | AND REMARKS
y a 3 3 = | STANDARD PENETRATIONTEST® | wateR CONTENT %
GROUND ELEVATION 221 .4 8= BLOWS/H.3M 0 2 50
0.05 [\TOPSOIL: BW. silt, moist | 1]35] 9 | &1 sdmple|sent for cHemi ing
EILL: Brown, silty sand, trace day, Y=
with occassional concrefe pieces, s
moist to wet Z [ S5 |50/145mm| |
| 220 | 1
1. '
a 4 loTf” \
9 i i S
4 | 55 [52/245 mm E g
3
218 [-51-88-150/125 mm * Y
-
b r T
] - -
4 = 217 ]
Tl 4. i - - 3
= | PEAI: Dark brown to black, fine  [&% 61551 3 ST"WE sent for che | testing 50
ous peat, trace sand, wet T w1 218 <
e o
600 —— e
With sand | PERY)
sancayers “ s s 6 semple{sent for comicl tesfing
ol o
L R
SAND: Very loose to foose, brown,
7 fine sand, some siit, wet
g,
10.
12
13
15. ’
16. \\
NOTES
CHECKED 8Y

LOG OF BOREHOLE - 1 DEC. PLACE ELEV D7EF057 - BH LOGS - 2008-02-22.GPJ PETOMAC. GDT 2/26/2008 8:44:27 AM




Peto MacGalfum Lid

coNSULTING ENGINEERS

LOG OF BOREHOLE NO. 3
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07BF057
LOCATION Lakeshore Drive, Barie, Ontario BORING DATE January 14, 2008 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers/Casing and Wash Boring TECHNICIAN JH
SOIL PROFILE SAMPLES | SHEARSTRENGTHG, a| uquiDLMT W,
= Epl 20 4 € B ) PLASTCLMT W, GROUND WATER
DEPTH DESCRIFTION g R g w | QY| oy cone perETRATION X w"m ww""z"r—'wt' OBSERVATIONS
in P I - E Eg DYNAMIC CONEPENETRATION20| ' o | AND REMARKS
3 a g o~ STANDAFD PENETRATION TEST @ WATER CONTENT %
CONTINUED FROM PREVIOUS PAGE d = BLOWS0IN 020 30
SAND: Very loose to loose, brown, [-."
|| fine sand, some silt, wet
13.001—— 1
Becoming compact, gray, silty 2034 i4lss 1 1
sand,
= 1202
15. \
21, 1) S S
SILT: Very dense to dense, grey 201
slit, irace sand, trace clay, wet
21.00——| \
| 200
161-58- 52 é
| 199
22.
24.
197
A il = 54 &
&
| 195
27
| 184
17755 89 ‘L
93
- 193 | /
e iz /
. /
181 |
T8 S5 | 37
180 Ai
31
FEow e e
SAND: Compacl, grey, fine sand,
trace silt, wet
3z.00—
19| 8S | 15
NOTES

CHECKED BY M

LOG OF BOREHOLE - 1 DEC. PLACE ELEV (7T8F057 - BH LOGS - 2008-02-22.GPJ PETOMAC.GOT 22612008 BA42T AM



Peto MacCallum Ltd

CONSULYING ENGINEERS

LOG OF BOREHOLE NO. 3
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07BFO57
LOCATION Lakeshore Drive, Barrie, Ontario BORING DATE January 14, 2008 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers/Casing and Wash Boring TECHNICIAN JH
SOl PROALE SAMPLES SHEAR STRENGTH G, a| uquprare ___ w,
20 40 8D 8D PLASTICUMIT W,
= E GROUND WATER
i DESCRIPTION % lo: E w é g DYNAMIC CONE PENETRATION X x‘mmw‘“ﬂ’-—wm OBSERVA
In O I E DYNAMIC CONEPENETRATIONZ0 | WL o AND REMARKS
gy |2 S 77 | STANDARD PENETRATIONTEST ® wayEr CONTENT %
CONTINUED FROM PREVIOUS PAGE o = BLOWSR.3M 50 20 30
. SAND: {continued) Rl
SILT: Dense to very denss, grey. || 1] | 1as
sift, trace sand, trace clay, wet
" /
185 \
20 44
i 184 |
7.
s \
183
29,

182
24l g5 ! 93
\
¥
\

| 180
y 4200|
SAND: Very dense, brown, i7a
medium sand, trace gravel, trace
ilt, wet
sit, 224-55-1108/475 mpm 'Y
| 178
43' -
1417 /
45. -]
Vi
3 25 SS‘&OHCOmrIL [ ]
| 175 ’
46.
] 174
48, 4 U \
m—— 1473 !
[}
== 2455 | 92 é
172
49.50 2970 oo
DYNAMIC CONE PENETRATION 180125 m
50.20] TEST ™
’\END
Upon completion of
augering
Wet cave at5.1m
NOTES
x-x Dynamic Cone Penetration Test from 49.7 to 50.3 m W
CHECKED BY

LOG OF BOREHOLE - 1 DEC. PLACE ELEV 078057 - BH LOGS - 2008-02:22.GPJ PETOMAC,GDT /2572008 8:44:27 AM




Peto MacCallum Ltd

CONSULTING ENRBRINEERS

LOG OF BOREHOLE NO. 4
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 078F057
LOCATION Lakeshore Drive, Barrie, Ontario BORING DATE January 11, 2008 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers/Casing and Wash Boring TECHNICIAN JH
SOIL PROFLE SAMPLES | SHEAR STRENGTH G, a| vauowr____w,
= — 20 4 e & PLASTIC LUMIT—__W, GROUND WATER
oePTH DESCRIPTION 8 | 8 |&| w |SY]|ovmemccons pevemranion x| WWATER CONTENT OBSERVATIONS
n ﬁ L 3 § 3 |pvmasmcconereveErRATIONZO| Y o AND REMARKS
METRES g H 3 3 > | STANDARD PENETRATIONTEST® | \wateR CONTENT %
GROUND ELEVATION 222.0 L sLowsasM 00
FILL; Brown to dark brown, silty 11355 16
sand to sandy silt, irace gravel, /a
pieces of brick, moisi to wet
= 21 F7 1S5 13 {
" alss
2 9
4S5 6
3 219 ——
O L s i e e .
=——1 PEAT: Dark brown/black, fine U 5588 3 sample;sent for chemichl tesfing
Tibrus peat, wet — 2830
‘\ {218
N o
450 <
a5 ———
SILTY FINE SAND: Very loose to N I i A
Joose, brown, some silt to silty, 241 217 [E 7SS 2 l samplejsent ror cHemicpltesfing | |
trace silt, occasional peat layers,
wel
6 1218
71881 2 ST’I’I]J’EISB!’ﬂ emichl tesr.i
?- -
-+{] 214 8188 12 f }
o 213
1SS 8 f
osd0800
: SILT: Very Joose, grey, silt, trace SS'J t
sand, frace clay, wet 211 0 b
o200 210
CLAYEY SILT: Very soft fo firm,
grey, clayey sill, wet 17[S5| 0 @ "
,-/ 208
"
13
/,,_225_ 12155 2
e
15 2
1l [3lss] 7
dqnen
16.50——— )
205
) \ /
NOTES
CHECKED va

LOG OF BOREHOLE - 1 DEC. PLACE ELEV O7BFO0S7 - BH LOGS - 2008-02-22.GPJ PETOMAC.GDT 2/28/2006 B:44:28 AM




Peto MacGallum Ltd

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 4
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07BF057
LOCATION Lakeshore Drive, Bamie, Ontario BORING DATE January 11, 2008 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers/Casing and Wash Boring TECHNICIAN JH
SOIL PROFILE SAMPLES | SHEARSTRENGTHG, a| uquo LT W,
Tl 40 @ 80 |} PLASTICLWNIT W GROUND WATER
DEFTH DESCRIPTION g :%: & 2 8 [omamwe cons FeneTRATION X IATER CONTRAT=¥ OBSERVATIONS
i |3 g § 3 | pymasuc cone FenETRATION O | P o AND REMARKS
9 g (2 E S > | STANDARD PENETRATIONTEST®|  \yatER CONTENT %
CONTINUED FROM PREVIOUS PAGE ] q= BLOWS/AM ® 20 30
CLAYEY SILT: Very soft to firm,
grey, clayey sift, wet
L LY I — 204
: SILT: Dense to compact, grey, silt,
trace sand, traca clay, wel 141 85 ] 40 p
203 } :
19.
202
21, 201
16188 34
200 |
22.
199
24, 198
1651551 26
197
25,
| 196 | \
2700200 . __ 195
: SILTY CLAY: Firm to stiff, grey.
silty clay, wet, low plastic 1o
/ TT1SS] 7
5 // 194 H
28, A
A M 103 ’
///
/
%
30.00——— /| 1122
v // [
1 3
A1t | B S5 | 14 X
% /f‘ N
L
31. ] // \\ \
| ,/ | f1s0 | N
N
1 Vi \ \
200d 200 ___ 1) 180 3
: SILT: Very dense, grey, silt, trace N
sand, trace clay, wet '
18 113 S8 99.-'2£Un1rT ]
A
ya
NOTES
CHECKED BY W

LOG OF BOREHOLE - t DEC. PLACE ELEV 07BF057 - BH LOGS - 2008-02-22.GPJ PETOMAC.GDT 2/26/2008 8:44:28 AM



Peto MacGallum Ltd

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 4
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT

OUR PROJECT NO. 07BF057

LOCATION Lakeshore Drive, Banie, Ontario BORING DATE January 11, 2008 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers/Casing and Wash Boring TECHNICIAN JH
SOHL PROFILE SAMPLES | SHEAR STRENGTHG, a| uQuDLMIT ___w,
= E w _J._‘P_.EL PLASTICLIMIT_____ W, GROUND WATER
DEFTH DESCRIPTION ] g ﬁ E & | ovmamc cone pexeTRATION x WATER COSTRNT 7 OBSERVATIONS
n ° ; = g « | DYNAMIC CONE PENETRATION 20 AND REMARKS
y a 2 S > | sTANDARD PENETRATION TEST® |y e CONTENT %
CONTINUED FROM PREVIOUS PAGE "= BLowsnas 10 20 30
34.50— SILT: Very dense, grey, silt, trace Vi
sand, trace clay, wet 187 //
/
PR | 186 /
e Becoming compact, sandy silt // ’
185 120188 | 15 c( l
37.500——
184
soaee0 4 183
. SAND: Dense to very dense, grey, \
sand, some gravel to gravelly,
trace silt, wet
43 Tr
40, \
42 \
55 83
43. N
331 81
45 S
X \\ /
2 $57188/215 mm [ ] /
L S S
i DYNAMIC CONE PENETRATION % Upon complstion of
TEST 513 augering
47201 175 2013 Wel cave at 3.0 m
[ [END =
NOTES

x-x Dynamic Cone Penetration Test from 46.3 to 47.2m

4

CHECKED BY

LOG OF BOREHOLE - 1 DEC. PLACE ELEV 07BF067 - SH LOGS - 2008-02-22.GP] PETOMAC.GDT 21262008 B:44:29 AM




Peto MacGallom Ltd

CONSULTING ENGEINEEDT

LOG OF BOREHOLE NO. 5
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 0TBFO57
LOCATION Lakeshore Drive, Bartie, Ontario BORING DATE January 18, 2008 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JH
SO PROFILE SAMPLES SHEAR STRENGTH €, Al LQUID LN W,
PLASTIC UMIT___ W,
= & GROUND WATER
DEPTH)| DESCRIPTION e B |&|w 4 | ovuaswe cone PEETRATION x| (FATER CoNTEMT W OBSERVATIONS
o gl s|2| & §§! DYNAMIC CONE PEETRATION 20 | 'y o @y AND REMARKS
3 a g . STANDARD PENETRATION TEST o WATER CONTENT %
GROUND ELEVATION 220.5 §= s m.onman“ - w2 30
: Brown, sand, some sill, trace 1issl s
graval, frace organics, moist to wet 220 Q\
Z|55] 4 }!
1.50—— 218 1
3:38] 8 sample{sent for Tam | tegfing
287155 3
oo tes] 3 B ﬁL
—f
peat, wet &-l 55
gl 4 1490
1215
eco| _ _ _ . ___1
SILTY SAND: Loose, grey, sity
fine sand, wet 214 [T1T55] 3 |
7.50——| 213 T
81837 6 |¢ f
9.00—— -
211 55| 6 |¢ {
| 210
FO[S5] 7 |9
} 1203 )
F1208 [TI1B85| 4 | }
13.50 = e __2!17_
Becoming silty fine sand to fine i
sandy silt ] 12|85 | 4 |¢
{1208 73T8s] 2 @
2 ] ]
1 \
NOTES
ez )

LOG OF BOREHOLE - 1 DEC. PLACE ELEV O7EF0AY - 8H LOGS - 2008-03-22 G PETOMAC.GDT 27262008 50153 AM
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@ Peto MacCallum Ltd

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. §
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07BF057
LOCATION Lakeshore Drive, Bartie, Ontario BORING DATE January 13, 2008 ENGINEER GW
BORING METHOD Cantinuous Flight Hollow Stem Augers TECHNICIAN JH
SOIL PROALE SAMPLES | SHEAR STRENGTH G, o| LouDLMIT_ W,
2 4 L) LT W,
5e 80 PLASTIC LIIT____ W, GROLND WATER
oerTH DESCRIPTION 2 g u §§ oVANSG CoNE PENETRATION | WATER COJTERT— CBSERVATIONS
nErl:lEﬁ— g § 3 g 3 :"W‘-';g’;‘m"“‘”‘m“';fz: WA NTENT ANDIEMARKS
CONTINUED FROM PREVIOUS PAGE = 3z OwsiaaH sttt
SILTY SAND: Loose, grey, silty 203 |
| fine sand, wel {mnbhuﬂdy :
& Bscoming compact 744
19. i
21.
22
24.000———
Becoming very dense
25, 1188
e
DR - 1, [ —— T
* SILTY CLAY: Stiff to firm, grey,
siity clay, wet -’/r’_lﬂ_ il
% /z o e
& A A ez
I/r“
//-v
."//
30 q //
/] 1190 ] \
W3 B3I55] 5 Jl,
// ) N /} 1
Ay
o= /;r‘m ~T
1 M \\
V] | asa N
00300l /] M
: SILT: Very dense, grey, silt, trace M
sand, raca clay, wet 1 187 |
19| SS |99/235 mn ®
NOTES
CHECKED BY

LOG OF BOREHOLE - 1 DEC, PLACE ELEV OTBFOST - firl LOGS - 2000-02-22.0PJ PETOMAL,GOT 27252000 §:0154 AN



Upon éompletion of
Wet cave at.+.4m

.

GOY 252008 90154 AM
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@ Peto MacCalkum Ltd

CONSDLYING ENGINEERS

' 'LOG OF BOREHOLE NO. 6
PROJECT PROPDSED BLUE SAILS CONDOMINIUM DEVELOPMENT QUR PROJECT NO. 0TBF057
LOCATION Lakeshove Drive. Bamle, Ontario BORING DATE December 20, 2007 ENGINEER GW
BORING MEYHOD Conlinuous Flight Hollow Stem Augers TECHNICIAN NLB
SOIL PROFLE SAMPLES | SHEAR STRENGTH G sl vouDLWT W,
89 PLASTIC LIMIT____W,
En ’_QLLL— » GROUND WATER
DEPTH DESCRIPTION 2 ,_3._ 8w } 5 [ ovaasac cone peneTRANON x| WATERCOD " OBSPRVATIONS
in ﬁ 3 2 E E';! :rmcmmg;o @i} AND REWARKS
2 ANDARD PENETRATION [ ]
GROUND ELEVATION 222 6 d |2 33 2 S e R .
TOPSOIL: Dark brown, sill, topsoi, [~ _|
| OS50 moist b 222
FILL: Brown, sand, some gravel,
some silt, race omanics, moist T 12 f
1.50——— ' ' 221 it - .
21851 5 szmple[senl for chl tesfing
12201 3[SS| 16 ]
3
+les 16| &
| 219
=20 R ———
SILTY SAND: Compact fo loose, |1}
4.50——| grey/brown, sand, some silt to silty, } 7211 24
wet 5165 14| #
&
| 218 87357 8 ? \i
7 215
] 331 5 |
11214 |
9.00-——— [
BIsSS] 2
[ 213 &
10.50—— 212 \
gsS5]| 9
21
o200l ___ ;
SANDY SILT: Very Ioose {0
compacdt, grey, sandy silt {o sill, { [ | z1e [70] 5loe
trace clay, wet 188 \ LE¢
13.50—— 11 1zee
AER b 11§1SS| 6
e @
15.
411 l207 {12/ 85 | 11| ®
l M
16. HI \
NOTES
CHECKED BY

LOG OF BOREMOLE - 1 DEC, PLACE ELEY 0787057 - BH LOGS - 2008-02-22 GPJ PETOMAC.GOT 2252003 9.03:24 AN




Peto MacCalkum Ltd

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 6
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07BF057
LOCATION Lakeshare Dviva, Banie, Ontario BORING DATE Dacember 20, 2007 ENGINEER GW
BORING METHOD Continuaus Flight Holow Stem Augers TECHNICIAN NLB
SOIL PROFLE SAMPLES | SHEAR STRENGTH G, al yguprimr ____w,
r PLASTIC LMIT...__W, GROUND WATER
OEPTH DESCRIPTION % E g w |8 g DYNAMC COME PENSTRATION X x""" w”"i“"—-—ww QBSERVATIONS
n x| ¥ E g 3 | pymamic cone FERETRATIONZO | e @—— 3 AND REMARKS
et g E 3 5 | STANDARD PENETRATION TEST @ | wwareR CONTENT
CONTINUED FROM PREVIOUS PAGE @z SLowsm.d 0 3 30
MEFS
P o -
. CLAYEY SILT: Stiff, grey, clayey
silt, wet Jl204 1121 8SF11 | @
Pq
r,/
5. | 203 |
%
L
111 202 /
21,001
#1.00 SILT: Compact, grey, silt, trace . ,
clay, wet 20131441851 12 | & %
22 | 200 |
\
t51851 13 L 4
25.50— 197
| 196 |
7.
eiss | 1 ln
28.50——— 194
| 193 |
P LT S
’ SAND: Compact, grey, sand, trace
sift, wet
4| a
N G
N
31.50—— -
Aot - \\
SILT: Very dense, grey, silt, frace k
sand, trace clay, wet \\
33,
N
| 189 b
18] 58 106!225rrr ® %
NOTES
CHECKED 8Y ;

LOG OF BOAEHOLE - | DEC. PLAGE ELEV 0IBF057 - 8HLOGS . 200002-22.GPJ PETOMAC.GOT 22572008 BOF24 AN




Peto MacGallum Ltd

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 6
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07BF057
LOCATION Lakeshore Drive, Bamis, Ontano BORING DATE Decembar 20, 2007 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers TECHMNICIAN NL.B
SOiL PROALE SANPLES | SNEAR STRENGTH G, al poupimr____w,
Bofl—2 0 6 80 | PLASHC UM W, GROUND WATER
oEPTH DESCRIPTION S § ﬁ W € | ovensac cone pewernanon x l\;:,arm w E"L"ﬁ«.w OBSERVATIONS
n £ |5] 8 § DYNASSC CONE FENETRATIONZO | '\ o AND REMARNS
K 3 > | sTANDARD PENETRATIONTEST® | s e cONTENT %
CONTINUED FROM PREVIOUS PAGE m = BLOWSOSW 0 20 3
34.50— SILT: Very dense, grey, siit, trace | 8% | T
sand, trace clay, wet (conlinued)
| 187 |
SS | 99 4
13700 19 9
END Upon completion of
augering
Wet cave at 3.4 m
NOTES

CHECKED BY @

LOG OF BOREHOLE - 1 OEC. PLACE ELEY 078F037 - 4 100S  2008-02-22.GP) PETOMAL GDT /257008 500 24 AM



Peto MacCGallum Ltd

CONSULTING ENGINEERS

LOG OF BOREHOLE NO.7
A}
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07BF057
LOCATION Lakeshore Drive, Barrie, Ontario BORING DATE December 18, 2007 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stern Augers TECHNICIAN NLB
SO PROFILE SAMPLES SHEAR STRENGTH G. a| uououmr ____w,
D 40 60 8O PLASTIC LIMIT W,
= E o (4 GROUND WATER
bEFTH DESCRIPTION 2| R E w |8 % DYRAMIC CONE PENETRATION X :;"ER W ~ W, OBSERVATIONS
= u T |3 E E( DYNAMIC COMEPENETRATIONZO | Vo AND REMARKS
§1313 § T | sranoarg peneTrATION TESTe | arer coNTENT %
GROUND ELEVATION 222.5 a Bz REOWR2M 40 20 30
FILL: Brown, sand, some silt, trace
gravel, trace organics, moist 1o wet 222
18/78 mm ,,&
1.50— S L
11
10 \g\
3
2 ﬁ b
i
SILTY SAND: Very loose to loose, {1
4.5 brown/grey, sand, some silt to silty,
wet 2
6
10 salmpleisenl for cr’emidﬂ ing
7.50 -] 2145
331 9
214
9.004—«—-
213 2 ; f
H
10 212
ENEET R |
211
T
SANDY SILT: Very loose, grey, i
sandy silt, trace clay, wet (-|t210110[S5] 1 @
13, i {
. 11185]| 0
— ; @
15.
207 11288 | 2
18. °| 208 \
NOTES
CHECKED BY

LOG OF BOREHOLE - 4 DEC. PLACE ELEV 078057 - BH LOGS - 2008-02-22.GPJ PETOMAC.GDT 2/26/2008 8:47:43 AM




Peto MacCallumn Ltd

CONSULYINGE ENGINEERS

LOG OF BOREHOLE NO.7
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO, 07BF057
LOCATION Lakeshore Drive, Barrie, Ontario BORING DATE December 19, 2007 ENGINEER GW
BORING METHOD Continuous Flight Hallow Stem Augers TECHNICIAN NLB
SOIL PROFILE SAMPLES SHEAR STRENGTH G, a| uqupuMIT W,
p 4 & & FLASTIC LINIT_____W,
2 P GROUND WATER
DETH DESCRIPTION 2RI 5 4 | Dynassc cowe PEnETRATION % | WATER CONTENT W OBSERVATIONS
in ulx|% g § g DYNAMIC CONEPENETRATIDNZ® | o AND REMARICS
weTRES 31312 G 1 | STANDARD PENETRATSNTEST® | WATER CONTENT %
CONTINUED FROM PREVIDUS PAGE <
SANDY SILT: Very loose, grey, 1411208

sandy silt, irace clay, wet

T

trace silt, wet
22 50—
2400y _ _ 2w
SILT: Very dense to compact, \
grey, silt, some sand, traca gravel, | 198 |
frace clay, wet 16755 63 +
2550 197 /
/
| 195
S5] 26
[
| 194
193
k
551 35
@
191
| 190 |
asoof _ . __
SAND: Brown/grey, sand, trace
silt, wet
0 *Suspect sample
distrubance
NOTES
CHECKED BY

LOG OF BOREHOLE - 1 OEC, PLACE ELEV 078057 - BH LOGS - 2008-02-22.GPJ PETOMAC.GDT 2/28/2008 8:47:44 AM



Peto MacGalfum Ltd

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 7
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07BF057
LOCATION - Lakeshore Drive, Barie, Ontario BORING DATE Decasmber 19, 2007 ENGINEER GW
BORING METHOD Canfinuous Flight Hollow Stem Augers TECHNICIAN NLB
SOIL PROFILE SAMPLES | SHEARSTRENGTHG, Al LQUID LT W,
0 40 6 & PLASTIC LINIT___W,
= Ean GROUND WATER
pEPTH DESCRIPTION 8 |E| u |SY|ovmass conepensranon x #‘mmw‘mum OBSERVATIONS
i 3 g E §§| Dmulccz;g;za‘ammmo KA R AND REMARSCS
o > | sranpaRD TION TEST & -
T CONTINUED FROM PREVIOUS PAGE 4 (2 Bz oW e
SAND: Brown/grey, sand, irace
slit, wet
3560 187
DYNAMIC CONE PENETRATION 1885
TEST I
=== -
s
185 =
3800] 1R8/15p
END
Upon complation of
augering
Wet cave at3.2m
NOTES
x-x Dynamic Cone Penetration Test from 36.6 to 38.0 m d%
CHECKED BY

LOG OF BOREHOLE - t DEC. PLACE ELEV 078F057 - BH (OGS - 2008-02-22.GPJ PETOMAC.GOT 2I262008 BAT44 AM



10.

12

13.

15,

16.

Peto MacCallum Ltd

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 8/MW2

PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07BF057
LOCATION Lakeshore Drve, Bamie, Ontario BORING DATE January 22, 2008 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers/Casing and Wash Boring TECHNICIAN JH
" SOIL PROALE SAMPLES SHEAR STRENGTH G, a| LQUIDLMIT w,
20 40 €0 B0 PLASTIC LIMIT_____W,
= Eo 4 GROUND WATER
DEFTH, DESCRIPTION 2 g ﬁ 3 4 [ ovuasec cons penerranon x | WATER COTTENT—H OBSERVATIONS
] A e e BT
METRE! Q. [ ]
GROUND ELEVATION 2224 HERS R ELOWS/A.IM sl ol
FILL: Brown, sand, some silt, trace 9 * Up protec
gravel, trace organics, with brick | & casing
pieces, moist — Bentonite seal
4 5 plelsent for i
| 221 | Native backfill
. 3185113 s&npla sent cHemi ng
. o (PPetroleumn pdou
Becoming black, sandy silt, with L B ite seal
organics TS5 4 entonite se
< B i TS = o -4 -
SILTY SAND: Very loose 10 a3 ss R=i
compact, grey, silty sand, wet e K 7 *' = b
218 S0
- =1 Screenlfiter sand
6155 8 | ® =
| 217 :
.1 216 718311 10 | ¢ \
. Date _Water Level (m)
- 215 Jan 31 2.60
Petroleum odour |
135 13 samplelsent for d‘emicT!I wagin | Koosrsompi) .
214

——

15.00

clay, wet

NOTES

CHECKED BY

LOG OF BOREHOLE + 1 DEC. PLACE ELEV 07BF087 - BHLOGS - 2008-02-22.GPJ PETOMAC GDT 212672008 8:47:45 AM



Peto MacCallum Ltd

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 8/IMW2
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 078BF057
LOCATION Lakeshore Driva, Barrie, Ontatio BORING DATE January 22, 2008 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers/Casing and Wash Boring TECHNICIAN JH
SOIL PRORLE SAMPLES | SHEARSTRENGTH G, s| Liquip LT W,
= E o : PLASTIC LINTT___. ¥, GROUND WATER
DEPTH DESCRIFTION g |8 § w | S Y] ovisec cone reneTRATION x| WATER CONTENT W OBSERVATIONS
in ls|S E § 3 | prvasmcconerenETRATIONZO| V. o . ' AND REMARKS
lmeTRES; £ _?, § 2 3 % | sTANDARD PENETRATION TEST S | \nrrp cONTENT %
CONTINUED FROM PREVIOUS PAGE L =z BLOWS/0.IM 0 20 30
SILTY CLAY: Very soft, grey, silty fﬂi <
clay, wet 1
moai800l L/ \ /
SILT: Dense to very dense, grey, 204
silt, trace sand, wel 11l ss ! 30
18.
202
21.
201
151881 50 %
| 200 |
22
| 199
20000—— e ——
Becoming sandy silt a
s61-55- 42 L
187 T
25.50——
| 185
27.
195 | !
17755 59 %
zﬂ ———
; Becoming silt, trace sand, trace
clay, wet
| 193
3o
gz_ "
16 S5 83
191
a1
33.00—
| 189
19| 8S | 90 ?
NQTES
CHECKED BY

LOG OF BOREHOLE - 1 DEC. PLACE ELEV (7BF057 - BK1LOGS - 2008-02-22.GP.J PETOMAC.GDT 2/26/2008 B:47:45 AM



Peto MacCGallum Ltd

CONMSULTING ENGINEERS

LOG OF BOREHOLE NO. 8/MW2
PROJECT PROPOSED SLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07BF057
LOCATION Lakeshore Drive, Banle, Ontasio BORING DATE January 22, 2008 ENGINEER GW
BORING METHOD Conlinuous Flight Hollow Stem Augers/Casing and Wash Boring TECHNICIAN JH
SOIL PROALE SAMPLES | SHEARSTRENGTHG, a| vauouwt___w
20 40 60 8D PLASTIC LMIT____W,
= [ GROUND WATER
DEFTH DESCRIPTION 818 £ w |5 3| omawccone rersranon x TR N OBSERVATIONS
In 3 2|3 E §< DYNAMIC CONE PERETRATION20 | o @ AND REMARKS
§191(2 & 3| syanpano peneTRATIONTESTe | water cONTENT %
CONTINUED FROM PREVIOUS PAGE w # 2 LU M 10 20 30
34, SILT: Dense to very dense, grey, 1
silt, trace sand, wet
187
28 w00 _
’ SAND: Compact to dense, grey, <
sand, trace to some silt, wet > 185 | /
s v || [
1
39.000—— /
& 21 [
msd— \
42.00—— \
\
i /
" . _ /
Becoming gravelly sand, trace siit
2317851 28 L
™~
46.50—— a2 N
N
N\
R
N
\ ~
% Becoming very dense
851139 ?
45,
51.0 /
NOTES
CHECKED BY

LOG OF BOREHOLE - 1 DEC. PLACE ELEV OTEFO0S7 - BH LOGS - 2008-02-22,6P] PETOMAC.GOT 2/26/2008 8:47:45 AM




CONSULTING ENGINEERS

ﬁ Peto MacCallum Ltd

LOG OF BOREHOLE NO. 8/MW2

PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07BF057
LOCATION Lakeshore Drive, Barrie, Ontario BORING DATE January 22, 2008 ENGINEER GW
BORING METHOO Continuous Flight Hollow Stem Augers/Casing and Wash Boring TECHNICIAN JH
SOU. PROFILE SAMPLES SHEAR STRENGTH G, a| vquio LT W,
= € __M.LL- PLASTIC LIMIT. w, BROUND WATER
PEPTH, DESCRIPTION 2 IR 1E|w 8 g DYNAWG CONE PENETRATION x| WATER CONTENT— OBSERVATIONS
n bl x |8 S g DYNAMIC GONE PENETRATION 20| 'y g ——) AND REMARKS
HETRES 91912 | STANDARD PENETRATIONTEST® | - WATER CONTENT %
CONTINUED FROM PREVIOUS PAGE iy =z . 1020 30
SAND: Compact to dense, grey,
5230 sand, trace to some silt, wet o 25| SS [100/125 mm 9
END Upon completion of
|augering
Wet caveat3.2m
NOTES
CHECKED svm

LOG OF BOREHOLE - 1 DEC. PLACE ELEV 078F057 - BH LOGS - 2008-02-22.GP3 PETOMAC.GDT /2672008 B:47.45 AM



Peto MacGallum Lid

CONSULTING ENGINEERS

LOG OF BOREHOLE NO.9
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07TBF057
LOCATION Lakeshore Drive, Barrie, Ontario BORING DATE January 8, 2008 ENGINEER GW
BORMG METHOD Continuous Flight Hollow Stem Augers TECHNICIAN NN
SOIL PROFILE SAMPLES | SHEARSTRENGTHG, a| uQuoLmT ____w,
5 Eo|— 20 40 60 80 | PLASTICLUMT W GROUND WATER
=P DESCRIFTION Q| £ |8 w |S§|owwucconrenemanon x o CONTENT— OBSERVATIONS
In o Sz E § H DYNAMIC CONE PENETRATION 20 AND REMARKS
] a 3 S > | STANDARD PENETRATION TEST® |  waTER CONTENT %
GROUND ELEVATION 222.0 : @z BLOwSR N 10 220 30
0T | TOPSOIL: Dark brown, silty sand,
psoil, moist
FILL; Light brown, silt, some sand, 204
) moist to wet T[SS| 8 T sl
T,M__‘ ' i —n frpp———y. - -‘h"h-.
Becoming black, sand, some silt, 21851 9 sample|sent for chemicl tesfing [P
some organics, frace gravel, wet | 220 | cr sof
3 5
¥ 218 438
41884 2
/0]
2 SAND Ve TowE e
compact, brown/grey, sand, some 2 L
. silt to sty, wet bl
4 sample|sent for micrl tes}ing
6. \‘
19 samplelsent ror chemicrsl tes{i%
7
4 1{ }
o ﬁ
j 4 |® {
Y IS 2Eat
) SANDY SILT: Very loose to ’
compadi, grey, sandy silt, wet <] |21 55] o0&
12.00—— 210
s {
SILTY SAND: Compact, grey, fine g
sand, some silt to silty, wet
13.
15.
r @
16.50— , )‘x;w l\
NOTES
x-x Dynamic Cone Penetration Test from 4.6 10 26.8 m
CHECKED 3/\7

LOG OF BOREHOLE - 1 DEG. PLACE ELEV 07BF057 - BH LOGS - 2008-02.22.6PJ FETOMAC.GDT 2/26/2008 B:51:02AM




CONSULTING ENGINEERS

ﬁ Peto MacCallum Ltd

LOG OF BOREHOLE NO. 9%
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07TBF057
LOCATION Lakeshore Drive, Barrie, Ontario BORING DATE January 8, 2008 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN MN
SO PROFILE SAMPLES | SHEARSTRENGTH G, a| vaupumr w,
20 40 60 & PLASTIC UNIT—_ W,
z € w GROUND WATER
DEPTH OESCRIPTION 2| 8|k S 3 | ovwamc cons penerraTiON WATER CONTENT_ OBSERVATIONS
in ﬁ |2 E §< DYNANDC CONE PENETRATION20 | | > AND REMARKS
y 13 S > | STANDARD PENETRATIONTEST® |  \yarER CONTENT %
CONTINUED FROM PREVIOUS PAGE -] az BLOWS/0.IM o 20 30
SILTY SAND: Compadt, grey, fine |+ I
| sand, some silt to silty, wet Tl
18, oaj_m ______________ 1-011 204
. CLAYEY SILT: Stiff to very stiff,
grey, clayey silt, wet 14} 85| 9
1 | 203 |
Y]
19.50——
| 202
Y]
A
21. 1
oL 4 / 15l ]
SILT: Dense to compact, grey, sift, 588 47
trace sand, trace clay, wet 200
22 50— /
| 199 | )
b
24, 198 Psf /
46156 41 ® \S\
187 ) \
5. o0
| 196 | 11
13
177 S5 23 \
o]
28 50—
193
30, | 192
181 S5| 31
—— | 101 | ®
31
190
350033000
: SAND: Dense to compact, grey,
fineffine to medium sand, some
silt, wet 40 L 4
I {
NOTES
x-x Dynamic Cone Penetration Test from 4.6 t0 26.8 m M
CHECKED BY

LOG OF BOREHOLE - 1 DEC. PLAGE ELEV 07BFOST - BHLDGS - 2008-02-22.GP) PETOMAC.GDT 2/26/2008 8:51:02 AM




LOG OF BOREHOLE NO. 9
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 07BF057
LOCATION Lakeshore Drive, Barie, Ontario BORING DATE January 8, 2008 ENGINEER GW
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN MN
SOIL PROFILE SAMPLES | SHEARSTRENGTHG, a| woupLwr___w,
= |20 40 60 8 | PLASTCLNT W, GROUND WATER
oes 2 |8 |&| . |34/ owmamcconsrensmanon x WOERCONIEN N OBSERVATIONS
In Tils|23 E E# DYNAMIC CONEPENETRATIONZ0 | o | AND REMARKS
91y |32 S > | sYANDARD PENETRATIONTEST® | \waTER CONTENT %
CONTINUEO FROM PREVIOUS PAGE o @2 BLOWSUAM 10 20 30
34. SAND: Dense to compact, grey.
fineffine to medium sand, some 187
silt, wet
s —]
185 20| 85| 24 H
37. ]
1184 |
29 [ 183
! Becoming gravelly sand \
182 {24158 40 ® !
- [
| 181 |
42.00—— 0 !
1470 [22 21
43. = Upon compieton of
DYNAMIC CONE PENETRATION o augernng
TEST 17 1708 Wet cave at 2.5 m
2120
P 177 :
5 135¢
1444
™ 1714
4680 215¢
~ |END 2890
NOTES
o-0 Dynamic Cone Penetration Test from 43.6 fo 469 m &\7
CHECKED BY

Peto MacCalfun Ltd

CONSULTING ENGINREERS

LOG OF BOREHOLE - 1 DEC, PLACE ELEV 078F057 - BHLOGS - 2008-02-22.GPJ PETOMAC.GDT 2/26/2000 5:51,02 AM




CONSULTINGE ENGEINEERS

@ Peto MacCallum Ltd

‘LOG OF BOREHOLE NO. 10
PROJECT PROPOSED BLUE SAILS CONDOMINIUM DEVELOPMENT OUR PROJECT NO. 0TBF057
LOCATION lLakeshore Drive, Bamia, Ontario BORING DATE January 30, 2008 ENGINEER GW
BORING METHOD Continuous Fiight Hollow Stem Augers TECHMCIAN JH
SQIL PROFALE SAMPLES SHEAR STRENGTH GihPe)  &| HLQUIDLEBIT W,
= e 20 40 60 8 PLASTIC LOMIT W, GROUND WATER
DEPTH DESCRETION 2 |8 18| w 5 B [Dywasnc cons pereTRaTION x| WATER CONTENT_W OBSERVATIONS
th § $ (2| ¥ gg STANDARD PENETRATIONTESTS | g1 AND REMARKS
2
T TTITIIE $F (2| F (33| , wownw |, | wermcowms
| .EILL; Brown, silty sand lo sandy 2l elaclqp
silt, frace organics, with wood i
pieces, moist /@
291 |2 SS 112 @/
1.50——
plejsent Fnl
C R N —— elsent for ichl
r SAND: Loose to compacl, brown,
) medium sand, trace silt, wet
4
&
BOREHOLE TERMINATED AT Upon completion of
6.70m aupering
Wet cave 2.4 m
NOTES
CHECKED 8Y M7

LOG OF BOREHOLE DYBFOST - BH LOAS - 2008-02-22.GP) PETOMAC.GOT 2282008 % 19:63 Al



Peto MacCallum Ltd

CONSULTING ENGINFERS

LOG OF BOREHOLE NO. MW1
PROJECT PROPOSED BLUE SAIL.S CONDOMINIUM DEVELOPMENT OUR PROJECY NO. 0TBF057
LOCATION Lakeshore Drive, Barig, Ontario BORING DATE January 30, 2008 ENGINEER GW
BORING METHOD Continugus Flight Hollow Stem Angers TECHNICIAN SH
SOL PROFILE SAMFLES | SHEARSTRENGTH C/iPa)  &| LiGUID LML W,
= Spl—2—f0 0 B __| MASICLNT___W GROUND WATER
DEPTH) DESCRIPTION 2| g § 3 g DYMAMIC CONE PENETRATION X :‘?n-:n GMWIE"LJW, ORSERVATIONS
» X ¥ g § = SYANDARD PENETR TEST @ I £ - AND REMARNS
2 3 BLOWSALM WATER CONTENT %
GROUND ELEVATION 222.9 s * 32| T2 e
Topsoil over Sand Fil
.-"_——'-‘
222
1.
221
| 220 |

219

sand, some silt, wet

1 217

o

8
4
»

BOREHOLE TERMINATED AT
8.10m

MNOTES

CHECKED BY w

LOG OF BOREHOLE OTEFNSY - B LOGS « 2000-02-12.6P) PETOMAC.GOT 2252008 £.20:53 AM




Terraprobe LOG OF BOREHOLE 100

PROJECT: __ Blue Salls Site Development DATE: __ June 6, 2008 _
LOCATION: _Bradford Street to Lakeshore Drive EQUIPMENT: _Bombardier/Hollow Stern Augers .
CLIENT: _ _ i ELEVATION DATUM: _Geodetic _ FILE: _3-084033
: . [PERETRATION ! T ' ¥
SOIL PROFILE SAMPLES w RESISTANCE PLOT NATURAL O STANDPIPE
5 - PLASTICMATURAL yiquip | S &
'6 » b4 20 40 &0 80 100 LiMIT CONTENT LT g 2 INSTALLATION
14 w 1 [} 1 i i
ey £ |®8| w2 | & [snearRsTRENGTHIPA W n MBS s
DEPTH DESCRIPTION E S| |5 | £ |o unconrmed  + FELDVANE
£ 1= 2 | @ |® POCKETPEN. x LABVANE | WATER CONTENT (%) | (opm)
mg W | 20 4 6 80 100 10 20 3D
FILL - Sandy Siit o Sand, some giavel, 1|ss| 15 / [
trace wood, brick debris, surficlally 220
intermixed with topsoil, ioose to 2| ss 5 °
compact, brown, moist to wet ol AV
3|ss| 11| 29 }
4[88') 7| o9 a
;ry loose . . 5|ss| 2 ( . o
: 2171k :
2166
40 PEAT e
ss | 10 . 1
2154 ) °
52| SILTY TO FINE SAND o
trace gravel, very logse, grey, wet
88 1 o
214
- 5t o 213 : =
loose below ]
212 ,
ss| 5 o
211
210.8 :
10.0 SILT AND SAND t g
trace clay, frace gravel, loose to very ||’} I |- 210
loose, grey, wet |' 10| SS 7 °
% s | s - o
] | 207
j12|ss | 2 o
VANE -
T 13 $HELBY 205
I VANE
203.9 15313 204
167 CLAYEY SILT TO SILTY CLAY i f//’
trace sand, trace gravel, firm, grey, ';;‘4
% f ] 203
moist 1247
%%%
297
(W14 ss | s | om o
1977 K
/ :4/ % \
2006 Z N
20,0 AL \
200
N
NOTES:

Borehole was caving at 1.5m and unstabilized water leve! at 1.5m (Elev. 119.1m) upon completion of drilling.

Sheet 1 of 2




Terraprobe LOG OF BOREHOLE 100

PROJECT: Blue Sails Site Development DATE: June 6, 2008
LOCATION: Bradford Street to Lakeshore Drive EQUIPMENT: _Bombardier/Hollow Stem Augers
CLIENT: ELEVATION DATUM: _ Geodetic FILE: 3-08-4039
PENETRATION
SOIL PROFILE SAMPLES W |RESISTANCE PLOT —>\_ NATURAL O STANDFIPE
S . A MCMoisTURE UGUR ] 2 3
5 » » 20 40 60 B0 100 cOl S O | INSTALLATION
28| | | 2 Gememmomes %% | &S o
ELEV ] —————— RKS
DEPTH DESCRIPTION S|3 F g E O UNCONFINED  + FIELD VANE REMA
El= Z | @ | POCKETPEN. X LaBvANE | WATERCONTENTCA) | (ppm)
] 20 40 60 80 100 10 20 30
SILTY TO FINE SAND % " — \ )
trace grave!, dense to very dense, ' 180 n
grey, wet /

i /

197 //
16| ss| sa| 198 r/
195

g

17| S8 46 1%L—

S

o1

18| S5 69

w0

k=]
-\
(=

.

320 SANDY SILT
trace clay, trace gravel, dense to very
dense, grey, moist ri'

188 (

188

187

sS 46

e NN

$S BORZBon } d
183

N /

182.5
3811 COARSE SAND

some gravel, trace silt, very dense,
grey, moist to wet

181
ss | 7 4 b

180.5

40.1 End of Borehole

NOTES:
Borehole was caving at 1.5m and unstabilized water level at 1.5m (Elev. 119.1m) upon completion of drilling.

Sheet 2 of 2




Terraprobe LOG OF BOREHOLE 101

PROJECT: Blue Salls Sile Development DATE: 5-6 June, 2008
LOCATION: _ Bradford Sireet to Lakeshore Drive EQUIPMENT: _Bombardier/Hollow Stem Augers
CLIENT: ELEVATION DATUM: _ Geodetic FILE: _3-08-4039
"~ |PENETRATION
SOl FROFILE SAMPLES 3 [RESISTANCE PLOT = prastic MTURAL o | O e | sTANDRIPE
5 | o w | @ 20 40 6 B0 o0 [UMT MOISTURE ™ Lot gg INSTALLATION
e z 5 w w w & OR
ELEV 5 |B| ¥ {3 | & [SHEAR STRENGTH kPa P L| &5
DEPTH DESCRIPTION E = F g S |O UNCONFINED  + FIELDVANE REMARKS
=l z @ |® POCKETPEN. X LABVANE | WATERCONTENT (%) | (nom)
] 20 40 60 80 100 10 20 30 —
11135 ss | 7o /
I 200
: ] 199
1.
188
} 16)°ss | &6 \
THA— 197
185, 411 18 /

2600 SILTY TO FINE SAND
frace gravel, very dense, grey, wet

- ,/
ss | s [
194

193

192]

SS_BOMSen i \

191

100
190

189

§S_ pOi3up

188

188.4
350 FINE TO COARSE SAND

trace to some silt, trace gravel, very

dense, grey, wet

187

188

184

183
181, e S8 BD!MI:[F 182
39.3 End of Borehole

NOTES:
Borehole was caving at 3.7m and unstabllized water ievel at 2.1m (Elev. 219.7m) upon completion of drilling.

Sheet 2 of 2




Terraprobe LOG OF BOREHOLE 102

PROJECT: Blue Sails Site Development DATE: May 30, 2008
LOCATION: _ Bradiord Street to Lakeshore Drive EQUIPMENT: amic Cone Penetration Test
CLIENT: ELEVATION DATUM: _ Geodetic FILE: 3-08-4039
[PENETRATION
SOIL PROFILE SAMPLES | W |orqsTANGE PLOT NATURAL O | STANDPIPE
S —==__ PLASTICpoisTURE YD | 5 5
.3. . " g 20 4 60 80 g0 |UMT Goumer tmr éﬁ’ INSTALLATION
=z w ™ W < OR
ELEV Llal w2 O |SHEAR STRENGTH kPa F o "1 65 EMAR
DEFTH DESCRIPTION 5 Z| F1% | & |o unconrmep  + FELDVANE REMARKS
= H § ® POCKETPEN. X LABVANE | WATER CONTENT (%} | (npm)
- o 20 40 60 B0 100 10 20 30
| o%. o0l
221
[
220 L ]
.
i
218
[ ]
L ]
218}
a
®
217 J
[ ]
[ ]
tl
216 s
[ ]
L
215 =
-
il
214 e
[ ]
[ ]
[ ]
213 -
L ]
[ ]
212 v
[ ]
L ]
21 -
L ]
L ]
210 L
[ ]
L ]
L J
209 0
(3
L
208 -
: Y
o
207 =
[ ]
[ ]
L ]
206
-
-
205 3
¥
9
204 o
[ ]
.
208 4
L
>>9
NOTES:
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 103

PROJECT: ___ Blue Salls Site Development DATE: 34 June, 2008
LOCATION: _ Bradford Street to Lakeshore Drive EQUIPMENT: _Bombardier/Hollow Stem Augers _
CLIENT: ELEVATION DATUM: _ Geodetic FILE: _3-08-4039
PENETRATION
SOIL PROFILE SAMPLES § RESISTANGE PLOT => PLASTIGMATURAL o | Qi |  STANDPIPE
5 n | 3 20 40 60 80 100 |UMT GOUTURT Lmr gg INSTALLATION
FLEV 2|8 w|35 | 3 [siearsrRenome *___z | &S on
] 3 2 ————— REMARKS
DEPTH DESCRIPTION ‘é 2| £ % | & |o unconemep  + mELDVANE
El= -3 § ® POCKETPEN. X LABVANE | WATER CONTENT (%) | (pom)
2214 o | 20 40 60 80 100 10 20 30
0.0
1 ss 12 7 -]
— =1
2|ss| 4 { °
very loose 220
a[ss| a \
FILL - Sandy Silt to Sand, some gravel, 4|ss| 17| 219 Av4
concrete rubble, brick debiis, topsoil / -
presence, embedded rootiets, loose to 5(/s8s| 4
compact, brown/dark grey, moist 218
216.49 297
A8 PEAT “ye|ss| 4
=il —
216.1 le 1|
54| SILTY TO FINE SAND 218 Bl

trace gravel, Joose, brown, wet

ss 6 26 o

— 214

compact below ss | 13 o
213

- §S 12 o

grey 212

211.5
10.9 SILT AND SAND e

trace clay, trace gravel, compact, grey, {i'} [ 1- 24

wet 1{[]10] ss | 12 / °
210 /

1M|ss| 2 200 e
very loose i VANE

14} 88 22 203

,: s
201 .5 A \
200 %%
g; 201
% \
NOTES:

Borehole was caving at 3.6m and unstabilized water level at 2.7m (Elev. 218.8m) upon completion of drilling.

=

nm

NN

Sheet 1 of 2




Terraprobe LOG OF BOREHOLE 103

PROJECT: Blue Sails Site Development DATE: 3-4 June, 2008
LOCATION: _Bradford Street to Lakeshore Drive EQUIPMENT: _Bombardier/Hollow Stem Augers
CLIENT: ELEVATION DATUM: _Geodetic  FILE: _3-08-4039
PENETRATION
SOl PROFILE SAMPLES | 3 |Resistancepor > puasmerura oo | o | stavopipe
= - |38 0 40 80 80 qo0 |uMT MOSTURE Ty g% INSTALLATION
o ns i i 1 1 I OR
ELEV g[8 »|2 | B [SHEARSTRENGTHKPa v v wmlEE] OR
DEPTH DESCRIFTION 5 |35| £|S | £ [ouNcONFINED  + FIELDVANE
£1= & | @ | POCKETPEN.  x LABVANE | WATERCONTENT (%) | (ppm)
] 20 40 &0 80 100 10 20 30
CLAYEY SILT TO SILTY CLAY \ L
trace to some sand, trace gravel, 15| 85 | 34} 200 °
embedded sand layers, very sliff to
hard, grey, moist 185 \\
198 \
ol es | 2| °
g 196 /
1277
1%%%
)
y 2 185
:g. /
: ; 17| ss| 46| ™ ;
i17%7
1757
1757
1%%7% 193
12%%
ianz
1%9%
{ f 192
%%
2%
:/ﬁé 191
] 16| ss | = \ ®
429
A
G20
1] ,/r/
A 180
;%;?
'?////
% 189
2
7
2//’ 188
7
/] 19| ss | 35 \ o
3,4 N
%%
:% // 187 "
186.9 %24 \
354 SANDY SILT TO SILTY SAND A= : 9
trace clay, trace gravel, very dense, 1861 _ \
grey, moist to wet
185 AN
§8 127ch ) o
184 %
183 //
182 /
181.4 S5 62 / o]
40.1 End of Borehole
NOTES:
Borehole was caving at 3.6m and unstabilized water level at 2,7m (Elev. 218.8m) upon compietion of drilling.
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Terraprobe LOG OF BOREHOLE 104

PROJECT: Blue Salis Site Development DATE: June 11, 2008
LOCATION: _Bradford Street to Lakeshore Drive EQUIPMENT: _ Dynamic Cone Penetration Test
CLIENT: ELEVATION DATUM: _ Geodetic FILE: 3-08-4039
PENETRATION
SOIL RROFHLE SAMPLES g RESISTANCE PLOT pasnearumaL oo o o | sTaNDPIPE
"6 7 @ 20 40 €0 BO 100 mmwgg INSTALLATION
9 4 w z 1 1 [l 1 1 w ” w & OR
ELEV i 18| &3 | 8 [SHEARSTRENGTHkPa A B T
DEPTH DESCRIPTION $15| & g S |0 UNCONFINED  + FIELDVANE REMARKS
£l ¥ | @ |® POCKETPEN. X LABVANE | WATER CONTENT (%) | (ppm)
220, @ 20 40 60 80 100 10 20 30
_o.g R
m -
218
td
>
‘lo'
>
217>
L 3
[ ]
[ ]
218|—
[ ]
[ ]
215|—e
[ ]
214 — =
]
-
o4
213 ~
o
P
212
L ]
[
211
Y
[ ]
210 2
[ ]
[ ]
[ ]
209 S
@
L ]
208 8-
[ ]
]
207 of
[ ]
z o
206 L
L ]
[ ]
205
a
4
204 a
[ ]
[ ]
203 LJ
[ ]
[ ]
L
202 |
L]
a
201 >
NOTES:
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Terraprobe LOG OF BOREHOLE 105

PROJECT: __ Blue Sails Sile Development DATE: 26-27 May, 2008
LOCATION: _Bradford Street to Lakeshore Drive EQUIPMENT: _Bombardier/Hollow Stem Augers
CLIENT: ELEVATION DATUM: _ Geodetic FILE: _3-08-4039
PENETRATION
SO PROAILE SAMPLES | 4 |ResISTANCE PLOT pLasTIC NATURAL O | stanopiee
- 3 20 40 60 B0 100 |UMT "cgﬁ.}’g,?.re uar| Z3 | msratamon
O | ] 2 1 1 E 2 I o] & OR
ELEV o [4) w |3 | & [SHEARSTRENGTHKPa e MBS | e
DEPTH DESCRIPTION g sl F |2 % |0 UNCONFINED  + FIELDVANE
N z & |® POCKETPEN. X LABVANE | WATER CONTENT (%) | (nom)
209, o 20 40 6 80 100 10 20 30
°-% FILL - Silty Fine Sand, trace gravel, 11ss| aa] 2=
trace wood, frace brick, dense, brown, /
damp to moist 2| ss 7 o
o 221 :
loose,
2004 (0058 OreY alss| 3 . o
21 \eoarse sand and ginders /]

28| |ORGANIC MATTER
d vegetation, trace cinders,
race wood, loose, firm, brownish

8119
8
® g 4

219H—w
a
K!
218}

ack, moist
SILTY TO FINE SAND ° ¢
trace gravel, loose to compact, brown, Ss | 10 . T
wel 27 2
[ ]
= \ .
grey °
ss | 21| 216 O “
o
L]
215 -
/ .
88 12 M o
214
L 4
e
-
ss | 4 213 = =
212.4 -
99 SILT AND SAND I el . b
. L 212 L g
trace gravel, very loose to loose, grey, |.|- % .
very moist to wet l1110] ss | a4 - » °
= 211 °
L J
[ ]
il W A »
ClA{n]ss] 1 | @O . s
it BE
A .
AE 200 r
B
K .
1112} ss | s \ . P
’ 208 =
_ \ -
L
becoming compact -
T1a]ss | a7 | 27 o 2
] »
= ;
<17 L
sl 14] ss | 12 + 9
204,8 o 205 s
175 CLAYEY SILT TO SILTY CLAY / g o
trace sand, frace gravel, stiff, grey, WA/ 204 P
moist 15| ss | 8 . {
7 °
z
z = i
% L 160}2.50m¢
é 16| 85 | 12 °©
7 202 \‘--.
2017 7 ~]
20, 1L [~
NOTES:

Borehole was caving at 3.7m and unstabilized water level at 3.0m (Elev. 219.3m) upon completion of drilling.
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Terraprobe

PROJECT: Blue Sails Site Development
LOCATION: _Bradford Street to Lakeshore Drive

LOG OF BOREHOLE 105

DATE: ___ 26-27 May, 2008

EQUIPMENT: _ Bombardier/Hollow Stem Augers

CLIENT: ELEVATION DATUM: _ Geodetic FILE: _3-08-4039
TPENETRATION
SOW PROALE SAMPLES | 3 |ResiSTANGEPLOT === pasicMARAL oo | o | sTanppipE
= - | 3 20 40 60 B0 4po [UMIT GOSTURE Timr| Z 3 | NSTALLATION
2 [E| w |3 | 3 [siansmmemea ™ " | B2 "
ELEV ol o | = —o—— | O REMARKS
DEPTH DESCRIPTION E S| F 12 | & |ounconFNED  + FIELDVANE
El= Z | & |® POCKETPEN. X LABVANE | WATERCONTENT (%) | (pom)
o 20 40 &0 80 100 10 20 3o
T
SANDY SILT s me 201 — S
trace gravel, trace clay, very dense, :
grey, very moist ]
3 200
1]
1 EFA S Dem °
180 /f/
198 ,/
19] ss | sa ( g
197 \
20| s8 | 63 1o \\ b 4
1l 195 A
21| ss 92 ) °
Z
184 7
p ss | 4| / o
1926
29.7 FINE TO COARSE SAND \
some silt, trace gravel, very dense, 192
grey, very moist to wel ss | &7
o™ //
dense ss | 36| 490 4. | 2
, \\
189 \
188 \\
sandy silt, some clay S _ponsopr  1e7 *
188
185
183.6 SS bamsch 184
3.4 End of Borehole
NOTES:

Borehole was caving at 3.7m and unstabllized water level at 3.0m (Elev. 219.3m) upon completion of drilling.
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Terraprobe LOG OF BOREHOLE 108

PROJECT: Blue Salils Site Development DATE: 26-27 May, 2008
LOCATION: _ Bradford Street to Lakeshore Drive EQUIPMENT: _Bombardier/Hollow Stem Augers
CLIENT: ELEVATION DATUM: _ Geodetic FILE: _3-084039
PENETRATION
SOIL PROFILE SAMPLES ;l RESISTANCE PLOT PLASTIGNATURAL | 1qyn | Q& | STANDPIPE
51, @ g 2 4 e & 00 [UMT MOISTURE ™1t 3 g INSTALLATION
=3 =z . w w w o CR
ELEV L |@| |3 | @ |SHEARSTRENGTHkPa r 5 165 | remanxs
DEPTH DGESCRIPTION 513 £ g < |o unconFINED  + FiELDVANE
12 z il |® POCKETPEN. X LABVANE | WATERCONTENT(%) | (ppm)
i 20 40 60 80 100 0 20 30
— ' \
hard i 15[ss | 2| ™ o
ze
7 =0
199.6 %
228 SANDY SILT 1HH /
trace clay, trace gravel, dense, grey, I}l 100¢
very moist 151
; 198
16| 8S | 40 o
3 w7 \\
14 19 \
=== T 185 b
very dense below 14§17 | ss | 78 \ g
194 "'\
183 \
1 192
T|{18] ss | o7 \ o
144 151 \\
: ] 190
i \
— 1 189 \
silty sand A PeSsTp0racn o
; 188}
187
4 188
1120 SS_BoM0cm °
1 r. 185
184.1 F Yoy ELM%, o
3.3 End of Borehole
NOTES:
Borehole was caving at 3.0m and unstabilized water level at 2.1m (Elev. 220.3m) upon completion of drilling.
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Terraprobe LOG OF BOREHOLE 109

PROJECT: ___ Blue Sails Site Development DATE: 2-3 June, 2008
LOCATION: _ Bradford Street to Lakeshore Drive EQUIPMENT: _ Bombardier/Hollow Stemn Augers
CLIENT: ELEVATION DATUM: _ Geodetic FILE: _3-08-4039
[PENETRATION
SOIL PROFILE SAMPLES | 4 [ResisTANCE PLOT pLasTIcNATURAL | @ | STANOPIPE
5 o | B 20 40 60 80 00 |UMT COGTLI umT| £ 8 | INSTALLATION
& |&| w|5 | 8 [shearstRenGTHYPa | MP___" w | gg O’
ELEY DESCRIPTION kgl e|l2 | E 5 STRENGTH kPa ———o——— | % | remarks
DEPTH 213 cl> < | O UNCONFINED  + FIELD VANE
El= Z | & |® POCKETPEN. x LABUANE | WATER CONTENT (%)
214 ] 20- 40 60 B0 100 10 20 30
09 FILL - Sandy Silt to Sand, some gtavel, 1]1ss| s
frace wood, brick debiis, surficially o I
intermixed with topsaoll, loose to 2|ss| s @
compact, brown, moist
2197 3 S8 14 220
271 ORGANIC MA'ITER ss s /
décayed vegetation, trace wood, very 210
loose to loose, brownish black, moist a5 3 |
218.1
37| SILTY TO FINE SAND 218
trace gravel, foose to compact, brown,
wet ss| s 217 S
216
ss | 1 ) °
215 ’
grey below SS 8 214 / &
213
very loose 38 8 u
2117 22
104 SILT AND SAND Tt
some clay, trace gravel, embedded 5 211 4
clay layers, very loose, grey, moistto ||| | | ss o
wet LR VANE
yaek 210
compact FH11] ss | 17 \ b
114 209
— 111 208
dense . T2 ss | & / 3
207.3% aLpe
148 CLAYEY TO SANDY SILT ’ ? 207
very stiff, grey, moist Z
13| ss | 1 o
v 208§ \\
E 205, \
hard below 5 - \\
14| §S (1] \ <
203 Vi
202
201
NOTES: .
Borehole was caving at 3.3m and unstabilized water level at 3.0m (Elev. 218.8m) upon completion of drilling.
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Terraprobe LOG OF BOREHOLE 109

PROJECT: Blue Sails Site Development DATE: 2-3 June, 2008
LOCATION: _Bradford Street to Lakeshore Drive EQUIPMENT: _Bombardier/Hollow Sitem Augers
CLIENT: ELEVATION DATUM: _ Geodetic FILE: _3-08-4039
PENETRATION
SOIL PROFILE SAMPLES | 2 |ResisTANCE PLOT PASTICNATURAL o | Qo | sTANDPIPE
5 w | & 0 4 & 8 o |UMT oLl g g | msaLamon
a8 w|5 |3 - wp w v | &< R
ELEV o la|l B3 ;9: SHEAR STRENGTH kPa e G > REMARKS
DEPTH DESCRIPTION E El s < | O UNCONFINED  + FIELDVANE
E|= z G |e POCKETPEN. x LABVANE | WATERCONTENT (%) | (ppm)
[ 20 40 €0 80 100 10 20 30
5] ss| 72 d
200 /
199 /’
188 /
1] ss | @ ( 9
196 \
' 195’
silty sand, dense, wet ’ 1788 | aaf o P
193 \\
192
’ \
/ 18 S8 | 85| 449 o
; \
‘
/ 180 \\
4 188 \\
191 5§ bonaeh o / o
186.8 ! 187,
35.00 MEDIUM SAND =
frace gravel, trace silt, very dense, | /
grey, wet /
184.8 ss | 63| 185 o
37.0 End of Borehole
NOTES:
Borehole was caving at 3.3m and unstabilized water level at 3.0m (Elev. 218.8m) upon completion of drilling.
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Terraprobe

LOG OF BOREHOLE 110

PROJECT: Blue Sails Site Development DATE: May 23, 2008
LOCATION: _ Bradford Street to Lakeshore Drive EQUIPMENT: _ Dynamic Cone Penetration Test
CLIENT: ELEVATION DATUM: _ Geodetic FILE: _3-08-4039
PENETRATION
SOiL PROFILE SAMPLES | 3 |resistanceptor = piasticlauRAL o] O | sTanoRiRE
O MOISTURE g
,,o_ - ﬁ b1 20 4P aln E;] 100 LIMIT CONTENT LIniT gg INSTALLATION
2 r4 . . w w w & < OR
ELEV . lg| w3 | & |SHEAR STRENGTHKPa P o "t &S
DEPTH DESCRIPTION 5 = £ g '<>E O UNCONFINED  + FIELD VANE REMARKS
N z i} [® POCKETPEN. X LABVANE | WATERCONTENT (%) | (opm)
221.1 w 20 40 &0 BO 100 10 20 30
0.q 221 .
[ ]
a
2045
®
o
219}—w
[ 3
L ]
2188
[
L]
27—
L
L]
L ]
218
[ ]
[ ]
216 &
[ ]
L ]
214 =
o
L ]
[
213 ry
®
L
212
L)
[ ]
211 - —
®
®
210—=>
[ ]
[ ]
[
209 )
L
L ]
208
-
[
.207 2
[ ]
[
[ ]
206 [
-
L ]
205 =
L 2
*
204 -
[ ]
L
203 o
L
>y
>
202 L
D>
NOTES:
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Terraprobe LOG OF BOREHOLE 111

PROJECT: __ Blue Sails Site Development DATE: 29-30 May, 2008
LOCATION: _Bradford Street to L akeshore Drive EQUIPMENT: _ Bombardier/Hollow Stern Augers
CLIENT: _ y ELEVATION DATUM: _ Geodetic FILE: _3-08-4039
[PENETRATION s
SOIL PROFILE SAMPLES 4 |ResisTANCE PLOT 2_ PLASTICMATURAL |y | Q& | STANDPIPE
E w | 8 2 4 6 @ o |uMT vl £ | WsTALLATION
9| u z 1 L vp w w | &< OR
ELEV & |G| w|3 | 3 [sHEARSTRENGTH VP P v "M ES | comms
DEPTH DESCRIPTION S 13| 2|5 | £ |ounconrmeD  + FIELDVANE
E|= z § ® POCKETPEN, X LABVANE | WATERCONTENT (%) | (pom)
299, ° @ 20 4 60 & 100 1 2

FILL - Sand, some gravel Intermixed 1]s8s| 18 / P
| 221.4 with cinders, slags, brick debris, 222
compact, brown/black, moist ___ ss | 2 ( o
FILL - Sand, trace silt, very loose Poe)
rown 8] 8 i
SILTY TO FINE SAND
$S 7 220 Qo
trace gravel, very loose to loose,
brown, very moist ss | 2 °
- T 219
wet \
z1a1
ss | e X 0
247 \
compact Ss | 16 -l p
— 215
grey ss | 15 °
214
ss | 13 ] [
213 /
—_— 212 f
i e SsS 3 o
and O 0%
114 SILT AND SAND i g m
trace gravel, very loose, grey, moist to || &
wet ‘:J._-' {1|ss| 3 21000 o
i | . L

compact below

13| sS 25

207
L
16.71 CLAYEY SILT TO SILTY CLAY 4 ;
trace sand, trace grave, firm, grey, 4 g
moist 1909 8
1%%%
7
Y4)14| ss | 8 204 e
. \
4//
;///
%é ]I\
A2
201.4 ‘¢f/ 2'32\ \
o 2 b s \
NOTES:

Borehole was caving at 3.0m and unstabilized water level at 1.22m (Elev. 221.3m) upon completion of drilling.
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Terraprobe LOG OF BOREHOLE 111

PROJECT: ___ Blue Sails Site Davelopment DATE: 29-30 May, 2008
LOCATION: _ Bradford Street to Lakeshore Drive EQUIPMENT: _Bombardier/Hollow Stem Augers
CLIENT: ELEVATION DATUM: _ Geodetic FILE: 3-08-4039
PENETRATION
SOIL PROFILE SAMPLES | 3 [resistancerior == puasticMATURAL (oo O v | stanpeee
g UM MOSTURE "/l Z 3 | |nsyaALLATION
= » @ 20 40 &0 80 100 CONTENT <0
£ 2 8| w|2 | 8 [shearsrenemws | ¥ | E% o~
LEV o - = —_— REMARKS
DEPTH DESCRIPTION 513 F % | & [ounconrneo  + riELDVANE
El= 2 | @ |e POCKETPEN. % LABVANE | WATER CONTENT (%) | (oom)
@ 20 40 60 B0 100 0 20 30

SANDY SILT TO SILTY SAND
trace gravel, trace clay, very dense,
grey, very moist to wet

N

ARE

198

a
B
3
8

197

] \\

ss | 5| ¥ ] | °
191

190

189 /

188

187

188

——

185.4| fine to coarse sand S8 | 52 I
a4 End of Borehole
NOTES:

Borehole was caving at 3.0m and unstabilized water level at 1.22m (Elev. 221.3m) upon completion of drilling.
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Terraprobe LOG OF BOREHOLE 112

PROJECT: ___ Blue Sails Site Development DATE: May 23, 2008
LOCATION: _ Bradford Street to Lakeshore Drive EQUIPMENT: _ Bombardier/Solid Stem Augers
CLIENT: ELEVATION DATUM: _ Geodetic FILE: _3-084039
[PENETRATION ]
SOIL PROFILE SAMPLES g RESISTANCEPLOT => PLASTIC NATURAL iy | 2 @ | STANDPIPE
5 w | 8 20 40 80 00 Jumiy MOISTURE Ty gg INSTALLATION
- 2 [%| w|5 | 38 [sicARsTRENGTHPE “h 3 “ES | s
ad —o—
DEPTH DESCRIPTION A EIR= S < |O UNCONFINED  + FIELDVANE
ez F i |® POCKETPEN. X LABVANE | WATER CONTENT (%) | (npm)
220, W | 20 4 6 8 100 10 20 30
ZE? \50mm ASPHALT /s .
. L]
—zzo700mm GRANULAR BASE = 2
N ss | 18| 20= 5
FILL - Sand, trace siit, race gravel, .
rick debris, concrete debris, cinders, ss | 4 ¥ ]
| __ 14, brown, compact, mois! 219 ¥
| loRGANIC MATTER I 55 2 o P
210.4| [decayed vegetation, traca wood, trace 218ff>
24 (F00ETS, vory soff, black, wet ss | 2 :
EAT, trace marl fragments 217 F
L]
SILTY TO FINE SAND ©
trace gravel, very loose to loose, .
brown, wet Ss ) ® 218—* 2
[ ]
215#
[
2144 ss| o o o
6.6 End of Borehole '.
i d
3
d
L
»
L 4
[
[ ]
»
[
[ ]
[ ]
*
L]
[ ]
>
L]
L 4
L ]
L
[ ]
L ]
L]
- e
[
L
D
L]
L
L
L ]
a
e
L ]
L]
[ ]
[ ]
L]
[ ]
[
L
-
NOTES:
Borehole was caving at 4.2m and unstabilized water leve) at 2.1m (Elev. 218.8m) upon completion of drilling.
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Terraprobe LOG OF BOREHOLE 113

PROJECT: __ Blue Sails Site Development DATE: May 22, 2008
LOCATION: _Bradford Street to Lakeshore Drive _ EQUIPMENT: _Bombardier/Solid Stem Augers
CLIENT: ELEVATION DATUM: _ Geodetic FILE: _3-08-4039
. T "TPENETRATION '
SOIL PROFILE SAMPLES | 4 |orqisTancE PLOT PASTIGMATURAL | Q1 | STANOPIE
5. " § 20 40 60 80 100 UMT O Ter LT 55 |r5TA;;AT!0N
= w w w | &
ELEV i8] w|3 | © |SHEARSTRENGTHkPa b o M S5 | remarks
DEPTH DESCRIPTION 5 |5| F g S |o UNCONFINED  + FIELDVANE
12 Z | § [® POCKETPEN. X LABVANE | WATER CONTENT (%)
220, n | 20 40 6 80 100 10 20 30
0.0 FILL - Sand, some gravel, trace silt, 1| ss| 2 , 4
topsoil inclusions, concrete debris, 220 A
trace cinders, loose to compact, dark 2|ss| B o
2192 brown, moist A .
1 s | 3 219}
10,6 ORGANIC MATTER
24| \decayed vegetation, frace wood, soft, [
ish black, wet 88 | 7 213J .
SILTY TO FINE SAND s |6 °
trace gravel, Joose to compact, greyish 217
brown, wet
218
ss | © o
215
214.1 S8 | 8 o
6.6 End of Borehole
NOTES:
Borehole was caving at 5.0m and unstabilized water level at 1.8m (Elev. 218.8m) upon completion of drilling.
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Terraprobe LOG OF BOREHOLE 114

PROJECT: Blue Sails Site Development DATE: May 23, 2008
LOCATION: _Bradford Street to Lakeshore Drive EQUIPMENT: _ Bombardier/Solid Stem Augers
CLIENT: _ ELEVATION DATUM: _Geodetic FILE: _3-08-4030
PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT NATURAL O | sanorre
= pLASTIC NATURAL | iquip 14
e w | 8 20 40 60 B0 00 [UNT COUTET uw Z D | INSTALLATION
o g (8| w|5 | 3 Ereansmenemea % » | BS -
EU o = —o——— EMAR|
DEPTH DESCRIPTION 513 FlE g O UNCONFINED  + FIELD VANE REMARIS
£12 2 | 4 |® POCKETPEN. X LABVANE | WATERCONTENT (%) | rnpm
220) i | 20 4 e 80 100 10 20 2
89 FILL - Sand, trace silt, trace gravel, 1|ss| a| 2 °
topsoil inclusions, embedded rootiets,
loose to compact, dark brown, moist 2| ss| 16 219 o
2186 —~— cinders with some coarse sand
-L ORGANIC MATTER 3yssfn 1
[ iars = _ 218
Ta]ss]| 2 ( ¥ .
5[ss| 12| &) S
SILTY TO FINE SAND
trace gravel, trace decayed vegetation, 216
loose to compact, dark brown, moist
_ 6] SS 9 o
grey, wet below 215
04
2136 7|ss| 9 o
6.6 End of Borehole
NOTES:
Borehole was caving at 1.5m and unstabilized water level at 1.5m (Elev. 218.6m) upon completlon of drilling.
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Terraprobe LOG OF BOREHOLE 115

PROJECT: Blue Saiis Site Development DATE: May 22, 2008
LOCATION: _Bradford Street to Lakeshore Drive EQUIPMENT: _Bombardier/Solid Stem Augers
CLIENT: ELEVATION DATUM: _ Geodetic FILE: _3-08-4039
PENETRATION
SOIL PROFILE SAMPLES g RESISTANCEPLOT v st UL ool 9 | sTanoeee
E o g 20 4 e 0 o [UMT MOISTURE. "L 3 INSTALLATION
ELEV g [§| w|3 | 3 [siEARSTRENGTHIP e v m| g% RIS
DEPTH DESCRIPTION 5(3 Els § |0 UNCONFINED  + FIELDVANE
R B | @3 |® POCKETPEN. X LABVANE | WATER CONTENT (%) | (ppm)
2104 1 20 40 60 B0 100 10 20 an
99 FILL - Silty Sand, trace gravel, topsoil 11ss| 7 °
| 2194 inclusions with rootlets, brick debris, ‘
07| {rage cinders, loose, brown, moist _ 2jss| 8| MY s
FILL - Gravelly Sandy Silt, brick debris, \
concrete rubble, loose to compact, 31SS] Ml o o
grey, moist A4
— a|ss| a 1
6.4
2168 very loose, wet == o ¥
ORGANIC MATTER == A
decayed vegetation, peat inclusions, [== 216
trace rootlets, very soft, brownish == \
215.4] black, moist ==4 \ $
=16 | 8S 26 215
484 COARSE SAND St
2144 ce gravel, compact, brown, moist
S End of Borehole
NOTES:
Borehole was caving at 2.6m and unstabilized water level at 2.3m (Elev. 217.6m) upon completion of drilling.
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Terraprobe LOG OF BOREHOLE 116

PROJECT: Blue Sails Site Development DATE: May 22, 2008
LOCATYION: _ Bradford Street to Lakeshore Drive EQUIPMENT: _Bombardiet/Solid Stem Augers
CLIENT: ELEVATION DATUM: _ Geodetic FILE: _3-08-4039
FENETRATION
SOIL PROFILE SAMPLES g RESISTANCE PLOT == pLasTic NATURAL 5| Qi | STANDPIPE
5|, o |8 2 4 e 8o o |uuT T LT gg msrn;;mou
) w w " 0
ELEV R ld| w3 | @ [SHEARSTRENGTHkPa b o 1535 | remm
DEFTH DESCRIPTION 'é | § 2 | E [0 uncoNFNED  + FIELDVANE s
E |z Z | § |e POCKETPEN. x LABVANE | WATERCONTENT (%) | (oo
220 m 20 40 60 80 100 0 20 30
94 FILL - Siity Sand, some gravel, 1lss| 2| 2° ;
concrete rubble, compact, grey/brown, \
moist 2|8 | 3] 29 i
218.7]
14 dense, grey ss | x ) °
_ 218
very loose, brown §§ 3 < o
- ss | 1a| &7 s
FINE TO MEDIUM SAND ]
some silt, frace gravel, loose to 216
compact, greyish brown, very molst /
2154 ss | 7 °
5.4 End of Borehole
NOTES:
Borehole was caving at 1.5m and unstabilized water leve! at 1.5m (Elev. 218.6m) upon completion of drilting.
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Terraprobe LOG OF BOREHOLE 117

PROJECT: Blue Sails Site Development DATE: May 23, 2008
LOCATION: _Eradford Street to L akeshore Drive EQUIPMENT: _Bombardier/Solid Stem Augers
CLIENT: ELEVATION DATUM: _ Geodetic FILE: _3-08-4039
PENETRATION
SOIL PROFILE SAMPLES | & |resisTance pLoT pastihavRA o | O | stanopre
5 o | 8 20 40 60 80 oo |uMm  MOISTURE g D | INSTALLATION
a [B| w|3 | & [siearstreneThRPa %7 % m| £S5 "
ELEV m ' = REMARKS
BEPTH DESCRIPTION 513 F |5 | £ |ounconmmep  + FELDVANE
E|Z £ | & |® POCKETPEN. X LABVANE | WATER CONTENT{%) | (oom)
220, o 20 40 60 80 100 10 20 30
°-g FILL - Sand, some silt to silty, some 1|ss| 24 K °
gravel, loose to compact, brown, damp 20 A
to molst 2|8s| 10 / ®
a|ss| s | 29 \ o
brick debris, concrete rubble, very 418 | | 28 > 2
mpist
—_— 5] 8s 15 ( d
21&3 trace wood, organic matier, black R 27—
28 FINE TO MEDIUM SAND i \
trace gravel, compact, grey, wet 216 {
215.4 ss | 27 d
5.1 End of Borehole
NOTES:
Borehole was caving at 2.0m and unstabllized water level at 1.8m (Elev. 218.8m) upon completion of drilling.
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Terraprobe LOG OF BOREHOLE 118

PROJECT: __Blue Salls Site Development DATE: May 23, 2008
LOCATION: _Bradford Strest o Lakeshore Drive EQUIPMENT: _Dynamic Cone Penetration Test
GLIENT: ELEVATION DATUM: _ Geodetic FILE: _3-08-4039
PENETRATION
SOIL PROFILE SAMPLES | 4 lResiSTANCE PLOT = PLASTIC NATURAL Og | stanoree
S moisTURE UMD | = 3
5 | o |8 20 40 50 80 100 |UMT CRTETE um gg INSTALLATION
a1 4 4 OR
ELev & [8| w3 | © [SHEAR STRENGTHKPa P n . ™1 &S EMARKS
DEPTH DESCRIPYION 'é | 2 {3 | E [ounconrmep  + FiELDVANE ?
£ = % | B |e POCKETPEN.  x LABVANE | WATER CONTENT (%) | (nom)
2204 @ 20 4 6 80 100 10 20 30
0.0
ool B
[ ]
[
[ ]
210}
L
[ ]
[ ]
217}
L]
[ ]
2162
[ ]
[ ]
o
215——5
L
L J
214
L ]
R
213 &
e
[ ]
-
212 .
4
[
21
L
L
210 -
®
L
200 4
®
[ ]
[
208 5
L ]
L ]
207 -
[ ]
o
206 o
®
®
205 ’.
e
[
204 2
®
[ ]
203 >
®
[
202 n s
&|
[ 4
201 o
NOTES:
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Terraprobe LOG OF BOREHOLE 119

PROJECT: __Blue Sails Site Development DATE: June 10, 2008
LOCATION: _Bradford Street to Lakeshore Drive _ EQUIPMENT: _Bombardier/Hollow Stem Augers
CLIENT: ELEVATION DATUM: _Geodetic FILE: _3-08-4039
[PENETRATION ;
SOIL ERORILE SAMPLES | 3 |ResiSTANCEPLOT > puasTicNATURAL oo | O @ | sTANDPIPE
§ w | 8 20 40 60 80 400 UNT  OTLRE Cim :z::, § INSTALLATION
o i z 1 ] L 1 1 W - wy ¥ < OR
BLEV & Wl w|3 | & [sHEAR STRENGTHkPa o 1 65| reummrxs
DEPTH DESCRIFTION 'é S| £[2 | E |o uncowrmep  + FiELDVANE
El= Z | § |o rockeTPEN.  x LABVANE | WATER CONTENT (%) | (hom)
220. w 20 40 60 80 100 10 20 30
S hE0mm ASPHALT i R
220¢ BRANULAR BASE / Tl | 2 o
03 FILL - Slity Sand, some gravel, trace b v
wood, loose to compact, brown/dark 2 | ss 8 " °
grey, wet L .
ss | 12
218 240
ss | &

ﬁ PEAT
217,
a9 SILTY TO FINE SAND
trace gravel, loose, brown, wet

217

so o0y
i 7

SS 7 218

— 215 A\ =
y
dense ss | 3 > . o
e [ ]
214 / 3
compact below / .'
ss | 14| 213 - n
I
»
212
[ ]
S§S 1 o o
21 L—
id
*
[ ]
ss [ 13| 210 »
\ )
209 =
P
| ss| 19 . o
208 2

ss | 28| 207 = .
®
L ]
206 ]
ss | « o ] a
205 >
L ]
[
204 e
4
[ ]
[ ]
203 ®
a
ss o g
214 5l [vane 202 v
18.0 CLAYEY SILT TO SILTY CLAY ?éé L]
race to some sand, trace gravel, stiff, [ %7 .
grey, moist %7 ] 14| su 0} o
’/
AT
%4 200
NOTES:

Borehole was caving at 1.5m and unstabilized water level at 1.5m (Elev. 218.3m) upon completion of drilling.
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Terraprobe LOG OF BOREHOLE 119

PROJECT: Blue Sails Site Development DATE: June 10, 2008
LOCATION: _ Bradford Street to Lakeshore Drive EQUIPMENT: _ Bombardier/Hollow Stem Augers
CLIENT: ELEVATION DATUM: _ Geodetic FILE: _3-08-4039
PENETRATION
SOIL PROFILE SAMPLES g RESISTANCE PLOT ‘l pLastic NATURAL |\ | © % STANDPIPE
5 | e o | B 20 40 60 80 1go |lwaw e~ LiMIT ‘%g NSTALLATION
pur z w w w [
ELEV e (B w|23 | & [SHEARSTRENGTHKPa o I 85 | remarss
DEPTH DESCRIPTION 5|3 FlE < [o unconFNED  + FIELDvANE
E|Z z O |® POCKETPEN. X LABVANE | WATER CONTENT (%) | (pnm)
M 20 40 60 80 100 10 20 3D
CLAYEY SILT TO SIL.TY CLAY
trace to some sand, trace gravel, stiff,
grey, moist 18
15] 8S | 11 L o
198—\
197 \
1]
z \
Z \
2 196——
195.4 27 \ o
258 SANDY SILT J318] 88 | 58 ol o
trace gravel, trace clay, very dense, 1l
grey, molst
194
183
ss | s0 d°
192
190.9 191
304 SILTY SAND 2Ey .
trace clay, Irace gravel, very dense, -
grey, moist lo wet L] by
1116 ss | = wal \ o
o 5 E N
188 \\
187 \‘
186.2 st ss Eonach d
347 End of Borehole
NOTES:
Borehole was caving at 1.5m and unstabilized water level at 1.5m (Elev. 218.3m) upon completion of drilling.
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Terraprobe

PROJECT: Blue Sails Site Development

LOG OF BOREHOLE 120

DATE:

LOCATION: _Bradford Street to Lakeshore Drive

May 22, 2008

EQUIPMENT: _ Bombardier/Solid Stem Augers

CLIENT: ELEVATION DATUM: _ Geodetic FILE: _3-08-4039
[PENETRATION
SOIL PROFILE SAMPLES | 3 |resistancepLor = NATURAL Qo | stavorPe
8 Ly volsTURE LU Z 3 | nsvaLLATION
5|y o P L P » 1w CONTENT 5 g oR
ELEV & |4 w|3 | & [SHEAR STRENGTH e . 1SS | rewarks
BEPTH DESCRIFTION E S| £ |5 | £ |ounconrmeD  + FELDVANE
z 2 | @ |® POCKETPEN. X LABVANE | WATER CONTENT (%)
20, @ o 20 40 6 8 100 10 20 30

0. FILL - Silty Sand, some gravel, brick 1]|ss| 12 230 o
debris, trace cinders, topsoil N
inclusions, embedded roollets, trace 2|ss | 2 > b
wood, compact, dark brown, molst 219
— ——e a|ss| 18 o
concrete rubbie| petroleum oduur‘ﬂgrey i

a|lss| 14 f / °
216.d decayed vegetation, grey to black, wet 5|ss| 10 27 L
ORGANIC MATTER =%
|~ 2384 1decayed vegetation, some gravel, firmy T
“Qblackmoist VR = |
2152 Peat o J6| S5 | €
& End of Borehole
NOTES:

Borehole was caving at 3.3m and unstabilized water level at 1.2m (Elev. 219.tm) upon completion of drilling.
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Wet soil mixing offers
a cost-effective and
efficient means to

overcome a variety of soil

problems.

Above: Soil mix columns con-
structed along the alignment of
an existing waterline provided a
containment system to protect the
critical utility in Maryland.

Center: Soil mixing for foundation
support and liquefaction mitigation
at a planned hospital site

in California.

HAYWARD
BAKER

Geotechnical Construction
KFLI.EI!

HAYWARD B AKER INC.

mONIT MIVIN

et soil mixing is the controlled mechanical mixing of the in
situ soil with grout slurry using a rotary mixing tool. The
wet method relies on the introduction of an engineered
grout slurry to create soil-cement (soilcrete) elements for soil sta-
bilization, or to support earth or building loads. The intent of the soil
mixing program is to achieve improved engineering properties of the
in situ treated soil, generally a design compressive strength, shear
strength and/or permeability. Soil mixing can also be used to immobi-
lize and/or stabilize contaminants, or as a chemical treatment system.

Hayward Baker (HB) has designed and constructed soil mixing pro-
grams for over 20 years and has successfully completed over 150 proj-
ects. Experienced employees working with self-developed specialty
mixing tools and proprietary data acquisition (DAQ) equipment and
software enable HB to perform the highest quality soil mixing to meet
each project’s requirements. For a variety of subsurface and project
conditions, HB’s wet soil mixing may be the answer.

>
'I'HINK;SAFE




Technology & Applications...

et soil mixing is applicable to a wide range of soils. For soils with high moisture content, dry soil mixing may also be
W considered. Soil mixing has been performed to depths up to 100 feet (30 meters). Soils vary widely in their ability to be

mixed, depending on the soil type, strength, water content, plasticity, stratigraphy, and texture. Almost any soil type,
including organics, can be treated, although they may require high binder contents and/or pretreatment to achieve required results.
In cases when the target soil is very soft, including some very weak clays and peats, 100% of the soil may require treatment.
This complete coverage of soil mixing is referred to as mass mixing, and treatment to depths of approximately 20 feet (6 meters)
has been performed with the horizontal axis mass mixing tool. Deeper mass mixing depths can be accomplished by overlapping
columns. Experienced HB representatives are available to discuss treatment in challenging soils.

Foundation Support

‘ Structures such as tanks, buildings, and others
with heavily loaded foundations can be sup-
ported by soil mix columns or mass mixing.

Liquefaction Mitigation

Liquefaction problems in seismic areas can be
remedied by using soil mixing to support the
structure and to resist lateral spreading.

L
1

Slope Stabilization

Soil mixing can provide substantial shearing
resistance to stabilize slopes, excavations, or
embankments. Shear walls can be constructed
by interlocking columns or with the mass
mixing tool.

@ Settlement control for tank foundations in Alberta, Canada provided by soil
mix columns.

®@ Mass soil mixing to solidify and stabilize soils underlying a planned building
in New York.

® A new high-rise building in Florida requiving soil mix columns to provide
earth retention and bottom seal for a dry excavation near the ocean.

Port Development

The soft soils often found at port facilities
can be treated with soil mixing. Stabilization
can provide structural support, and/or it can
greatly reduce lateral loads on bulkhead walls.

Water Cutoff

Secant soil mix columns can be constructed
beneath undeveloped sites or existing levees
to produce a water cutoff wall.

Excavation Support

Soil mix columns can be used to construct
in situ retaining structures. Structural steel
elements are often installed into the uncured
soil mix columns to add strength and provide
load distribution should anchoring be necessary.

@ Deep soil mix columns (shown) and mass soil mix cap constructed for settle-
ment control of new tanks in Louisiana.

® Mass soil mixing to create vertical panels for water cutoff in restricted access
and low headroom in Washington.
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Procedures & Design Considerations. ..

Wet Mixing Procedures

A range of mixing tool configurations can be designed to con-
struct varied geometries in diverse soils. As the soil mixing
tool penetrates the ground during column construction, grout
slurry is pumped through the hollow stem of the shaft and in-
jected into the soil through nozzles located on the rotating mix-
ing blades. The mixing blades on the tool shear and mix the
soil with the grout slurry. Injection and soil mixing continue to
design depth. When design depth is reached, tool rotation and
grout injection continue as the tool is withdrawn, leaving behind
stabilized soilcrete columns. The columns may be designed as
individual foundation elements or clustered to construct larger
geometries over a wider area.

When mass mixing, initial conditioning of the soil may be
performed with separate equipment. The binder agents are
injected as the horizontal axis mixing tool passes throughout
the soil mass being treated.

During column mixing, the mixing tool mixes the soil as it advances to the maxi-
mum treatment depth and continues mixing during withdrawal.

Depending on the soil type and required binder content, ex-
cess soilcrete generated may range from 20 to 50% of the
treated volume.

Design Considerations

Soil mixing can treat a wide range of soil types. Soft cohe-
sive soils are usually targeted as other soil types can often
be treated more economically with other techniques. Variabil-

During mass mixing, the track hoe arm raises, lowers, and sweeps the horizontal
axis mixing tool through the treatment zone, mixing the soil with the slurry, which
is injected through a port near the mixing tool.

ity of the product is largely a function of the variability of the
soil. It is crucial to understand site geology and history, soil
gradation, pH, and the in situ moisture content of each treat-
ment stratum. The sulfate and organic content of each stratum
should also be determined.

Soil mixing creates a soilcrete product that is stiff and strong,
although final mix strength depends on many factors, some of
which include soil type, water content, pH, organic content,
grout quantity, and mixing energy. Therefore, it is recommend-
ed that laboratory bench scale testing using site soils and meth-
ods to simulate mixing procedures be conducted. The strength
of field-mixed samples may vary from that of lab-prepared
samples. Selecting a strength value for design should involve,
among other things, considering the variations in strength that
are inherent to this process. Additional recommendations for
design can be found in the soil mixing chapter of Ground Im-
provement, by Dr. M. Topolnicki, Third Edition, Spon Press.
ISBN 9780415599214.

It is challenging to mix low-plasticity clays with shear strength
greater than 1,500 psf, high-plasticity clays with shear strength
greater than 1,000 psf, and cohesive soils with moisture con-
tents much lower than the liquid limits. However, with appro-
priate pretreatment even these difficult soils can be treated
successfully. Obstructions need to be identified prior to imple-
mentation. Stiff soils and obstructions may require predrilling
ahead of the soil mixing process.
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Equipment & Materials . ..

Wet Mixing Rig

The base mixing rig is used to provide stability, depth capability,
and power to the mixing tool. Drill heads vary from conven-
tional hydraulic drill heads to dual-motor, crane-mounted turn-
tables. Torque units range from 30,000 to 300,000 ft-lbs (40.7
kN-m to 406.7 KN-m).

The mixing tool can be a combination of partial flighting, mix
blades, injection ports and nozzles, and shear blades. No single
tool will be the best for all soil types, and field adjustments are
sometimes performed. Column size ranges from 1 to 12 feet
(0.3 to 3.6 meters) in diameter.

Soil mix columns constructed for foundation support and liquefaction mitigation
Jor the expansion of a nuclear plant in North Carolina.

When performing mass mixing, a horizontal axis mixing tool is
connected to the arm of a modified track hoe. The mixing tool
is moved throughout the soil being treated as binder is injected
through a port located at the rotating tool.

Grout Slurry Delivery

Depending on the in situ soil and required properties of the soil-
crete, the volume of grout slurry necessary ranges from 20 to
50% by volume of soil treated, known as volume ratio.

Pre-production laboratory testing is used to prescribe the grout
slurry design and volume ratio. Grout slurry is typically deliv-

No single tool will be the best for all soil
types, and field adjustments are
sometimes performed.

Dual axis wet soil mixing rig used to construct a perimeter retaining wall prior to
excavation for a planned high-rise in Florida.

ered on penetration as well as withdrawal. The grout slurry
batching system can be a computer-controlled colloidal shear
mixer, or a continuous jet mixing system. Grout slurry is con-
tinually agitated while it is held in storage. The grout slurry is
pumped to the mixing rig from the storage unit at a delivery
rate necessary to produce the designed volume ratio.

The grout slurry flow per cubic yard of soil being mixed is ad-
justed to the requirements of the design mix and the results
of testing. Flow monitoring devices are installed in the grout
slurry delivery line to monitor flow, density, total injected grout,
and pressure.

Grout Slurry

The grout slurry consists of water and cementitious binders
and may contain swelling clays. Cementitious binder is typically
Portland cement, but fly ash, lime, and ground granulated blast
furnace slag (GGBFS) may also be used.

A soil mixing grout slurry batch plant. Real-time monitoring of all mixing param-
eters allows for control of batching and pumping operations.
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Quality Control ...

Pre-Construction
Prior to soil mixing, samples of the soil to be treated are re-
trieved for laboratory bench scale testing. The samples are
mixed in a laboratory with varying slurry types and volume
ratios to help identify the mix design that will achieve the re-
quired performance.

During Construction
To assist in monitoring and controlling the construction process,
HB has developed proprietary data acquisition (DAQ) equipment
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Mass soil mixing DAQ system rig operator interface.

HAYWARD
BAKER and software for real-
time monitoring of
all parameters. Soil
mixing rigs are fully
instrumented with an
on-board computer
system to monitor
the slurry dosage
and mixing energy.
During column
mixing, the system
also regulates the
penetration and lift
rates to keep the
dosage within the
specified range.
Data are recorded
and displayed on an
in-cab monitor.

Wet Soil Mixing Log
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Example of DAQ system full data report for wet
sotl mixing.

HB has developed proprietary data
acquisition (DAQ) equipment and software
for real-time monitoring of all parameters
during the wet soil mixing process.

It is also possible to remotely monitor the feedback. All data are
transmitted in near real-time to an online central database via
cell modem.

The following information is documented prior to and during
construction:
Colummn or cell identification

Working grade

Colummn diameter or cell volume

Slurry type

Mixing time

Slurry dosage rate and pressure

Tool rpm

Total quantity of slurry added during mixing
Mixing depth

Lab tests on soilcrete samples

Fresh soilcrete is sampled immediately after mixing for casting
into cylinder molds for later laboratory strength and permeabil-
ity testing.

Post-Construction

Core sampling is common but challenging in the relatively low-
strength soilcrete. Coring crews experienced with coring lower
strength materials with appropriate equipment are required to

Heward BalerR
oy JLLL /3 g
§.b Tabershioa ¥

HelE # .:___;-_.

Depth s A l_.

s .
[

Soilcrete core sample ready for curing and subsequent strength testing.

retrieve quality samples. Soil inclusions are common, but should
not exceed a size that will adversely affect the required perfor-
mance of the soilcrete system. Rock fragments in soilcrete may
break free during coring and grind up the core sample, resulting
in low recovery from high-quality soilcrete.
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Advantages of Hayward Baker

Wet Soil Mixing

Wet soil mixing offers a cost-effective and ef-
ficient means to overcome soft soil problems
for a variety of soil types, loadings, and proj-
ect requirements. Possible benefits include:

Development of otherwise unusable (cost/
time-prohibitive) sites

Accelerate construction schedule

Possible elimination of site dewatering

Often economical compared to remove-
and-replace options

Low vibration and noise
Rapid mobilization

Excess soilcrete can often be used as a
fill material

Often combined with other ground
improvement systems to increase savings

Contaminant solidification/stabilization

Soil mixing performed to increase bearing capacity
and reduce settlement for planned tanks in Texas.

You have a strong partner with Hayward Baker

Hayward Baker Inc. (HB) is North America’s
leader in geotechnical construction, offering
the full range of pre- and post-construction
services for foundation rehabilitation, settle-
ment control, liquefaction mitigation, soil sta-
bilization, groundwater control, slope stability,
excavation support, underpinning, and envi-
ronmental remediation. HB is annually ranked
#1 in the profession by Engineering News-
Record (ENR).

Headquartered in Hanover, Maryland, HB has
over 25 offices servicing North and Central

America. Since its inception, HB has estab-
lished itself in the forefront of geotechnical
specialty contracting, evolving and expanding
to meet the increasingly complex needs of the
construction community. HB is capable of of-
fering full design-build services for any geo-
technical construction application.

HB has the experience and innovation to as-
sist engineers, contractors, and owners with
identifying and constructing the most eco-
nomical solution that satisfies the technical re-
quirements of each project, typical or unique.

HAYWARD
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Design-Build Services for the Complete
Range of Geotechnical Technologies

Grouting

Cement Grouting (High Mobility Grouting)
Chemical Grouting

Compaction Grouting (Low Mobility Grouting)
Fracture Grouting

Jet Grouting

Polyurethane Grouting

Ground Improvement

Dry Soil Mixing

Dynamic Compaction

Injection Systems for Expansive Soils
Rapid Impact Compaction

Rigid Inclusions (Controlled Stiffness Columns)
Vibro Compaction

Vibro Concrete Columns

Vibro Piers™ (Aggregate Piers)
Vibro Replacement (Stone Columns)
Wet Soil Mixing

Structural Support
Augercast Piles

Drilled Shafts

Driven Piles

Franki Piles (PIFs)

Helical Piles

Jacked Piers

Macropiles™

Micropiles

Pit Underpinning

Earth Retention

Anchors

Anchor Block Slope Stabilization
Gabion Systems

Micropile Slide Stabilization System (MS?)
Secant or Tangent Piles

Sheet Piles

Soil Nailing

Soldier Piles & Lagging
Additional Services
Earthquake Drains

Sculpted Shotcrete

Slab Jacking

Slurry Walls

TRD Soil Mix Walls

Wick Drains

Website www.HaywardBaker.com
Email info@HaywardBaker.com

Hayward Baker Inc.
A member of the Keller worldwide
group of companies

Copyright 2014 Hayward Baker Inc.
HI-MAR-200054W Aug 2014

For a complete list of our offices, visit:
www.HaywardBaker.com
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GEOPHYSICS GPR INTERNATIONAL INC. 6741 Columbus Road Tel.: {905) 696-0656

Unit 103 Fax: (905) 696-0570

Mississauga, Ontario gprtor@on.aibn.com
Canada L5T 2G9 www.geophysicsgpr.com

June 17, 2008 GPR file: T0O8040F
MiEAmEre

Tim Orpwood fﬂ jQ (5 E i WE

Terraprobe Ltd. lﬂl ‘

10 Bram Court, JUN 23 2008

Brampton, Ontario

L6W 3R6

\\

RE: Shear-wave velocity soundings at Blue Sails Condominium Site on Lakeshore
Drive, Barrie, Ontario.

Dear Mr. Orpwood,

Geophysics GPR International Inc. has been requested by Terraprobe Ltd. to carry out two
shear-wave velocity soundings at Blue Sails Condominium Site, Barrie, Ontario. This
investigation utilised the multi-channel analysis of surface waves (MAS W) and the micro-
tremor array measurements (MAM) methods to generate vertical shear-wave velocity
profiles.

The survey was performed on June 3™, 2008, Figure 1 indicates the approximate location of
the seismic soundings.

The following paragraphs describe the survey design, the principles of the test method, the
methodology for interpreting the data and finally a culmination of the results in table format.

MASW and MAM Surveys
Basic Theory

The Multi-channel Analysis of Surface Waves (MASW) and the Micro-tremor Array
Measurements (MAM) are seismic methods used to evaluate the shear-wave
velocities of subsurface materials through the analysis of the dispersion properties of
Rayleigh surface waves (“ground roll”). The dispersion properties are measured as a
change in phase velocity with frequency. Surface wave energy will decay
exponentially with depth. Lower frequency surface waves will travel deeper and thus
be more influenced by deeper velocity layering than the shallow higher frequency
waves. Inversion of the Rayleigh wave dispersion curve yields a shear-wave (Vs)
velocity depth profile (sounding). Figure 2 outlines the basic operating procedure
for the MASW method. Figure 3 is an example image of a typical MASW record
and resulting 1D Vymodel. A more detailed description of the method can be found
in the paper Multi-channel Analysis of Surface Waves, Park, C.B., Miller, R.D. and
Xia, J. Geophysics, Vol. 64, No. 3 (May-June 1999); P. 800-808.
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Survey Design

The MASW survey utilized a similar set-up to a seismic refraction investigation (i.e.
24 geophones in a linear array). The principle consists of intentionally generating an
acoustic wave at the surface and digitally recording the surface waves from the
moment of source impact with a linear series of geophones on the surface. This is
referred to as an “active source” method. A sledgehammer was used as the primary
energy source with traces being recorded off both ends of the seismic spread. The
spacing between geophones was 3 meters. Unlike the refraction method, which
produces a data point beneath each geophone, the shear-wave depth profile is the
average of the bulk area within the geophone spread.

The MAM survey was performed utilized both the same geophone array as the
MASW investigation and using a 9-geophone circular array. The MAM method
is considered a “passive source” method in that there is no time break and the
motions recorded are from ambient energy generated by cultural noise such as
traffic, wind, wave motion, etc. Data collection for the passive method involves
recording approximately 10 minutes of background “noise”. The records
generated by the MAM method contain lower frequency data thus increasing the
depth of investigation. Typically the MAM results aid in clarifying the MASW
results for depths greater than 20m; however, the direction of noise propagation
_relative to the spread orientation can skew the results.

Interpretation Method

The main processing sequence involved plotting, picking and 1D inversion of the
MASW/MAM shot records using the SeisimagerSW™ software package. In theory,
all the MASW shot records for a given spread should produce a similar shear-wave
velocity profile. In practice, however, differences can arise due to energy dissipation
and localized surface variations.

The results of the MASW/MAM tests are presented in chart format as Figures 4 and
5. The charts present the 1-D shear wave velocity values from the inversion models
of the passive and active seismic records.




Figure 1: Approximate location of the shear-wave velocity soundings
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Figure 3: Example of a typical MASW shot record, phase velocity/frequency curve and resulting 1D shear-wave velocity
model.
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Figure 4: MASW/MAM Shear-wave Velocity Sounding#1: Southwest-Northeast
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Figure 5: MASW/MAM Shear-wave Velocity Sounding#2: Southeast-Northwest
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CONCLUSIONS

The approximate locations of the seismic soundings are presented in Figure 1. The
locations of the profiles were based on the available space. The profiles were located
approximately in the centre of the site.

The results of the MASW/MAM sounding are presented in Figure 4 and Figure 5. The
background seismic noise levels were very high at this particular site (due largely to off-
site construction and drilling). The seismic signal strength was not strong enough to
generate clear dispersion curves for the far-offset shots typically performed.
Accordingly, only the near-offset (+/-6m offend) shots were used.

The V30 values for the soundings are presented in Table 2. The V30 values are based
on the harmonic mean of the shear wave velocities over the upper 30 m. The V30
value is calculated by dividing the total depth of interest (e.g. 30m) by the sum of the
time spent in each velocity layer up to that depth. This harmonic mean value reflects the
equivalent single layer response.

Table 1: Calculated V30 values (m/s) (0 to 30m)

Sounding Vs 30 (minimum) | Vs 30 (average) Vs 30 (maximum)
1 (Active&Passive) | 170 210 250

2 (Active Only) 198 218 235

Circular Passive 202

The calculated average V30 values from the 1D MASW/MAM soundings were 210 m/s
and 218 m/s (+/-15%) for Profiles 1 and 2 respectively.

At the request of the client the harmonic mean value velocities were also calculated over
the depth interval of 2 to 32m. The calculated average V30 values over the interval of 2
to 32m from the 1D MASW/MAM soundings were 221m/s and 230m/s (+/-15%) for
Profiles 1 and 2 respectively.

Based on the V30 values (as determined through the MASW method) and The National
Building Code of Canada, 2005 Edition, the soil type for the investigation area would be
classified as category D (180 < V, < 360).

This report has been written by Ben McClement, P.Eng.

=

Ben McClement, P.Eng.
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Appendix C City of Barrie
Recommended Flexible Pavement Structure
Local Minor Collector Major Collector Minor Arterial Major Arterial
SN 107.7 114.9 128 133 138.3 141.9 175.5 1795 180.1 183.3
AADT 2,500 3,900 7,500 9,900 15,000 | 19,900 25.000 29.900 35,000 39,900
Design Life 75 75 60 60 60 60 45 45 45 45
HMA ; _
HL1 top course - - - - 40 40 40 50 40 50 40 50 40 50
HL3 top course 40 40 40 40 - - - - - -
Iljtla-t‘tlocr)r: I(;!_L?rse 70 70 100 100 100 100 100 150 100 150 100 150 100 150
Gran 'A’ 150 150 150 150 150 150 150 150 150 150 150 150 150 150
Gran 'B' Type | 450 530 540 590 650 690 1070 790 1120 840 1130 840 1150 870
SuperPave ' :
Category A A A A B B B B B B C C c C
SP 125 40 40 40 40 40 40 40 50 40 50 40 50 40 50
SP 19 70 70 100 100 100 100 100 150 100 150 100 150 100 150
Gran ‘A’ 150 150 150 150 150 150 150 150 150 150 150 150 150 150
Gran 'B' Type | 450 530 540 590 650 690 1070 790 1120 840 1130 840 1150 870
Recommended Rigid Pavement Structure
Collector Minor Arterial Major Arterlal
AADTT 250 500 1,000 1,500 | 2,500 | 5,000 ’ 7.500 [ 10,000
PCC
PCC 180 190 200 200 200 200 210 230
Gran 'A’ 200 200 200 200 200 200 200 200
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AGRIFOOD

AgTest Farm Soil Report

LABORATORIES
Report # 558112 MCCLYMONT & RAK ENGINEER - Juan Chahine - 5329 OM Page 1 of 1
Sample ID: Lab # pH BpH | Total Salts Organic Nitrogen Phosphorus - P (ppm) Potassium Magnesium Calcium
(mmhos/cm)| Matter (%) | NO3-N (ppm) K (ppm) Mg (ppm) Ca (ppm)
ST-1-5329 31913018 75.3
ST-2 31913019 77.4
Sample ID: Zinc Zn Manganese Mn Copper Iron Boron Texture  [Cation Exchange Base Saturation
MEQ/100g
Zn (ppm) Index | Mn (ppm) | Index Cu (ppm) | Fe (ppm) B (ppm) K% Mg% Ca% H%
ST-1
ST-2
Sample ID: Sodium  |Sulphate Sulphur | Chloride Aluminum K/Mg Exchangeable
Na (ppm) | S©O4S(Ppm) Cl (ppm) Al (ppm) Ratio Acidity
ST-1
ST-2
This Report shall not be reproduced without the written consent of SGS.Agri-Food Laboratories. Authorized By: Jack Legg - CCA-ON, 4R NMS
These results pertain solely to the sample(s) received by the laboratory.
MCCLYMONT & RAK ENGINEER - Juan Chahine - 5329 OM Email

111 Zenway Blvd, Unit 4
Vaughan, ON L4H 3H9

Fax: 905-851-1722
Email: jchahine@mccrak.com

This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.com/terms_and_conditions.htm. (Printed copies are available
upon request.) Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein.

Your personal information is managed according to the Privacy Act. We will not willfully disclose individually identifiable information.

Date Received: Oct-31-2019
Date Reported: Nov-12-2019




McCLYMONT AND RAK ENGINEERS INC.
GEO-ENVIRONMENTAL CONSULTANTS

111 Zenway Blvd, Unit 4, Vaughan, Ontario L3R 4B5
TEL: 905-470-0160 FAX: 905-475-6371

Bulk Density & Specific Gravity

Job No: 5329 (51-74 bradford St., Barrie, Ontario)
11201680 Smart Centres (S. Howell GHD) Sample No.:  ST-2 (near to BH#210)
Sample Type: Shelby Tube Undisturbed Peat Depth: 15" feet - 17" Feet
Date Sampled: Oct. 01st., 2019 Date Tested: 30/10/2019
Bulk Density
Trial Number 1 2 3
Inner Diameter of the Shelby Tube cm. 7.0 7.0 7.0
Inner Area of the Shelby Tube cm? 38.5 38.5 38.5
Length of the Undisturbed Core cm. 3.30 3.65 3.80
Weight of the Undisturbed Core g. 132.0 1445 151.5
Bulk Density of the Sample glem?® (t/m?) 1.039 1.028 1.036
Average Bulk Density glem?® (t/m?) 1.034

Specific Gravity

Trial Number 1
Weight of Wet Sample g. 317.40
Calculated Weight of Dry Sample g. 69.97
Weight of Container+Sample+Water to Calibration Mark g. 1551.70
Weight of Container+Water to Calibration Mark g. 1532.2

Specific Gravity 1.386

Average Specific Gravity 1.386




McCLYMONT AND RAK ENGINEERS INC.
GEO-ENVIRONMENTAL CONSULTANTS

111 Zenway Blvd, Unit 4, Vaughan, Ontario L3R 4B5
TEL: 905-470-0160 FAX: 905-475-6371

Bulk Density & Specific Gravity

Job No: 5329 (51-74 bradford St., Barrie, Ontario)
11201680 Smart Centres (S. Howell GHD) Sample No.:  ST-1 (near to MW1-19)
Sample Type: Shelby Tube Undisturbed Peat Depth: 10.5' feet - 13" Feet
Date Sampled: Sept. 30th., 2019 Date Tested: 30/10/2019
Bulk Density
Trial Number 1 2 3
Inner Diameter of the Shelby Tube cm. 7.0 7.0 7.0
Inner Area of the Shelby Tube cm? 38.5 38.5 38.5
Length of the Undisturbed Core cm. 3.00 3.40 2.70
Weight of the Undisturbed Core g. 118.7 134.7 106.5
Bulk Density of the Sample glem?® (t/m?) 1.028 1.029 1.025
Average Bulk Density glem?® (t/m?) 1.027

Specific Gravity

Trial Number 1
Weight of Wet Sample g. 255.70
Calculated Weight of Dry Sample g. 51.82
Weight of Container+Sample+Water to Calibration Mark g. 1485.80
Weight of Container+Water to Calibration Mark g. 1471.6

Specific Gravity 1.377

Average Specific Gravity 1.377




McCLYMONT AND RAK ENGINEERS INC.
GEO-ENVIRONMENTAL CONSULTANTS

111 Zenway Blvd, Unit 4, Vaughan, Ontario L3R 4B5
TEL: 905-470-0160 FAX: 905-475-6371

Liquid Limit, Plastic Limit, and Plasticity Index ASTM D 4318

Job No: 5329 (51-74 bradford St., Barrie, Ontario)
11201680 Smart Centres (S. Howell GHD) Sample No.:  ST-2 (near to BH#210)
Sample Type: Shelby Tube Undisturbed Peat Depth: 15" feet - 17" Feet
Date Sampled: Oct. 01st., 2019 Date Tested: 30/10/2019
TYPE OF TEST LIQUID LIMIT PLASTIC LIMIT
TRIAL NO. 1 2 3 4
NO. OF BLOWS 33 27 18 10
CONTAINER NO. 12 9 17 13
SAMPLE WET +TARE gm 53.1 33.9 57.1 26.1
SAMPLE DRY +TARE gm 13.0 8.5 12.0 6.5
WT. OF WATER gm 40.1 25.4 45.1 19.6
WT.OF CONTAINER gm 3.3 2.8 3.3 3.3
WT. OF DRY SAMPLE gm 9.7 5.7 8.7 3.2
WATER CONTENT % 413.40 445,61 518.39 612.50
100
*—
*\\\\
\.\\\
10 e
1
400 450 500 550 600 650
LIQUID LIMIT L.L. 460
PLASTIC LIMIT P.L. not determined

Plasticity Index P.I. N.A.



McCLYMONT AND RAK ENGINEERS INC.
GEO-ENVIRONMENTAL CONSULTANTS

111 Zenway Blvd, Unit 4, Vaughan, Ontario L3R 4B5
TEL: 905-470-0160 FAX: 905-475-6371

Liquid Limit, Plastic Limit, and Plasticity Index ASTM D 4318

Job No: 5329 (51-74 bradford St., Barrie, Ontario)
11201680 Smart Centres (S. Howell GHD) Sample No.:  ST-1 (near to MW1-19)
Sample Type: Shelby Tube Undisturbed Peat Depth: 10.5" feet - 13" Feet
Date Sampled: Sept. 30th., 2019 Date Tested: 30/10/2019
TYPE OF TEST LIQUID LIMIT PLASTIC LIMIT
TRIAL NO. 1 2 3
NO. OF BLOWS 48 22 10
CONTAINER NO. 14 2 24 15
SAMPLE WET +TARE gm 68.1 51.3 27.3 17.4
SAMPLE DRY +TARE gm 15.7 11.1 7.0 5.2
WT. OF WATER gm 52.4 40.2 20.3 12.2
WT.OF CONTAINER gm 3.3 2.8 3.3 3.3
WT. OF DRY SAMPLE gm 12.4 8.3 3.7 1.9
WATER CONTENT % 422.58 484.34 548.65 642.11
100
*—
——
e
—
10
1
400 450 500 550 600 650
LIQUID LIMIT L.L. 470
PLASTIC LIMIT P.L. not determined

Plasticity Index P.I. N.A.




McCLYMONT AND RAK ENGINEERS INC.

GEO-ENVIRONMENTAL CONSULTANTS

111 Zenway Blvd., Unit 4, Vaughan, Ontario L4H 3H9
TEL: 416-675-0160 FAX: 905-851-1722

GRAIN SIZE ANALYSIS
Moisture & Fibre Contents

Job No: 5329 (51-74 bradford St., Barrie, Ontario)
11201680 Smart Centres (S. Howell GHD) Sample No.:  ST-1 (near to MW 1-19)
Sample Type: Shelby Tube Undisturbed Peat Depth: 10.5" feet - 13" Feet
Date Sampled: Sept. 30th., 2019 Date Tested: 30/10/2019
Total weight of wet sample+container (g) 378.8 Weight of wet sample+container(g) 62.8
Weight of container(g) 250.1 Weight of dry sample+container(g) 15.2
Weight of wet sample(g) 128.7 Weight of container(g) 3.1
Weight of dry sample (g) 26.1 Weight of dry sample(g) 12.1
Moisture content % 393.4 Weight of water(g) 47.6
[Moisture content % 393.4
EXTRACTION/GRADATION TEST RESULTS
SIEVE NO. SIEVE SIZE WT. RETAINED RETAINED PASSING SPECIFICATION

# mm g % % %

3/4 19.0 0.0 0.0 100.0

0.53 13.2 0.0 0.0 100.0

3/8 9.5 0.0 0.0 100.0

4 4.75 0.0 0.0 100.0

16 1.18 7.4 28.4 716 Fibre Content

50 0.300 13.0 49.8 50.2

100 0.150 16.2 62.1 37.9

200 0.075 18.0 69.0 31.0

GRAIN SIZE DISTRIBUTION - M. I. T. CLASSIFICATION
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McCLYMONT AND RAK ENGINEERS INC.

GEO-ENVIRONMENTAL CONSULTANTS

111 Zenway Blvd., Unit 4, Vaughan, Ontario L4H 3H9
TEL: 416-675-0160 FAX: 905-851-1722

GRAIN SIZE ANALYSIS
Moisture & Fibre Contents

Job No: 5329 (51-74 bradford St., Barrie, Ontario)
11201680 Smart Centres (S. Howell GHD) Sample No.:  ST-2 (near to BH#210)
Sample Type: Shelby Tube Undisturbed Peat Depth: 15" feet - 17" Feet
Date Sampled: Oct. 01st., 2019 Date Tested: 30/10/2019
Total weight of wet sample+container (g) 361.3 Weight of wet sample+container(g) 47.1
Weight of container(g) 252.5 Weight of dry sample+container(g) 12.8
Weight of wet sample(g) 108.8 Weight of container(g) 3.1
Weight of dry sample (g) 24.0 Weight of dry sample(g) 9.7
Moisture content % 353.6 Weight of water(g) 34.3
[Moisture content % 353.6
EXTRACTION/GRADATION TEST RESULTS
SIEVE NO. SIEVE SIZE WT. RETAINED RETAINED PASSING SPECIFICATION

# mm g % % %

3/4 19.0 0.0 0.0 100.0

0.53 13.2 0.0 0.0 100.0

3/8 9.5 0.0 0.0 100.0

4 4.75 0.0 0.0 100.0

16 1.18 5.1 21.3 8.7 Fibre Content

50 0.300 14.0 58.4 41.6

100 0.150 16.2 67.5 32.5

200 0.075 17.3 721 27.9

GRAIN SIZE DISTRIBUTION - M. I. T. CLASSIFICATION
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