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1.0 Introduction

This report presents the results of the Geotechnical Investigation and recommendations carried
out for the proposed 28-storey building near the corner of Parkdale Avenue and Bullman Street
Ottawa, ON. This building will include six below grade parking levels.

The work was carried out in general accordance with our Proposal Number 1224-B11221, dated
March 27, 2013.

This report has been prepared specifically and solely for the project described herein. It
presents the factual results of the investigation and provides geotechnical recommendations for
the design and construction of the proposed building.

Limitations associated with this report and its contents are provided in the statement of general
conditions included in Appendix A.

2.0 Site Description and Background

It is understood that the proposed 28-storey building is to be located at the corner of Parkdale
Avenue and Bullman Street west of Parkdale Avenue. The building will be approximately 91 m
high with six underground parking levels. The site area is approximately 2382 m? and the total
gross building floor area (above grade) is approximately 18 702 m?.

The location of the proposed building is shown on Drawing No. 1 in Appendix B.

Surficial soil maps indicate the soil conditions in the area consist of fill/glacial till over shallow
bedrock within 3 m of ground surface.

3.0 Scope of Work

The scope of work for this investigation included the following:

¢ Advance five boreholes. Two boreholes were cored to the depths of 23 m below ground
surface. The remaining boreholes terminated on shallow bedrock confirmed by auger
refusal.

¢ [nstall two monitoring wells to measure groundwater levels in the two 23 m deep boreholes.

e Survey the ground surface elevations at the borehole locations with reference to a geodetic
benchmark.

¢ Complete a geotechnical laboratory testing program to characterize the soil and rock.
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o Prepare a Geotechnical Report outlining the field observations, laboratory results and
providing geotechnical recommendations for design and construction of the proposed
building including:

¢ Geotechnical resistance of rock for foundation design;

Lateral earth pressures for shoring systems;

Seismic site classification in accordance with 2006 Ontario Building Code;

Design recommendations for rock anchors extending to bedrock;

Groundwater levels and construction dewatering requirements.

4.0 Method of Investigation

Prior to carrying out the investigation, Stantec Consulting Limited (Stantec) personnel marked
out the proposed borehole locations at the site. As a component of our standard procedures
and due diligence, Stantec arranged to have the borehole locations cleared of both private and
public underground utilities.

The field drilling program was carried out on May 9, 10, and 17, 2013. Four boreholes (13-1,
MW13-3, 13-4 and MW 13-5) were advanced at the locations shown on Drawing No. 2 in
Appendix B. The fifth borehole (13-2) could not be drilled due to property access issues.
Boreholes BH 13-1, MW13-3, and MW13-5 were advanced with a truck mounted CME 55 auger
drill rig. The subsurface stratigraphy encountered in each borehole was recorded in the field by
Stantec personnel while performing Standard Penetration Tests (SPT). Split spoon samples
were collected for surficial soil materials. Bedrock was cored with HQ size coring equipment in
Boreholes MW13-3 and BH13-5 to the depths of 22.5 m below ground surface. A 2-man
gasoline-powered auger was used to advance BH13-4 due to conflict with overhead power
lines. Bulk soil samples were collected from the auger.

Following the investigation, BHs 13-1 and 13-4 were backfilled with augered material. 50 mm
diameter monitoring wells were installed at 22.5 and 22.3 m below ground surface in MW13-3
and MW13-5, respectively. The monitoring wells were installed with flush mount well caps and
backfilled with silica sand to approximately 0.5 m above screen, then to surface with bentonite
hole plug.

Borehole locations were surveyed in the field by Stantec personnel using a Trimble Geo XH
GPS. Geodetic ground surface elevations were obtained for all the borehole and are accurate to
0.1 m.

The ground surface elevations at the borehole locations are shown on the Borehole Records
included in Appendix C.

Samples were returned to the laboratory and subjected to detailed visual examination and
additional classification by a geotechnical engineer. Selected samples were tested for moisture
content and intact rock core strength. Groundwater samples collected from the monitoring wells
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were submitted to Paracel Laboratories Ltd. to measure pH, resistivity, chlorides, and sulphate
content. Results of this testing are shown on the Borehole Records in Appendix C and
laboratory test results in Appendix D.

Samples will be stored for a period of one (1) month after issuance of this report unless
otherwise directed by the client.

5.0 Results of Investigation

5.1 SUBSURFACE INFORMATION

The subsurface conditions observed in the boreholes are presented in detail on the Borehole
Records, Field Core Logs, and Bedrock Core Photos in Appendix C. An explanation of the
symbols and terms used to describe the Borehole Records is also provided in Appendix C. In
general, the observed stratigraphy consisted of fill material underlain by shallow bedrock.

A general overview of the soil, rock and groundwater conditions encountered in the boreholes is
provided below.

5.1.1 Surficial Materials

Asphalt was encountered at the surface of BH13-4 and MW 13-5. The asphalt varied from 50 to
70 mm in thickness.

Fill materials were observed in all the boreholes and varied from 0.6 m to 0.7 m in thickness. Fill
material generally consisted of sandy gravel to gravelly sand, with the exception of a distinct
secondary, basal layer of fill observed in BH13-4 consisting of silty sand. The moisture content
of fill materials ranged from 3% to 13%.

5.1.2 Bedrock

Bedrock generally consisted of unweathered medium grey crystalline limestone of the Middle
Ordovician Bobcaygeon Formation with pervasive dark grey shaley partings. A zone of heavily
weathered limestone bedrock was encountered overlying intact, unweathered limestone
bedrock in BH13-1, MWs13-3, and 13-5, at depths ranging from 0.7 and 0.8 m below ground
surface. The thickness of the heavily weathered layer ranged from 0.3 to 1.0 m. Intact,
unweathered limestone bedrock was encountered in all boreholes at depths ranging from 0.8 to
1.7 m below ground surface. The moisture content of the weathered bedrock ranged from 4% to
29%.

Occasional features of the limestone included stylolites, calcite veins and vugs, calcite-healed
dipping to subvertical fractures, and shaley partings in sections of bedrock where the partings
are not pervasive. A large section of medium grey crystalline limestone without pervasive shaley
partings was encountered from 1.7 to 11.9 m below ground surface in MW13-3. A dolomitized
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bed was encountered in MW13-3 from 13.1 to 13.6 m below ground surface with pyrite and
calcite replacement features.

The bedrock had three discontinuity sets; 1 bedding set and two joint sets. The bedding set had
a very close to wide spacing and a generally flat orientation. Bedding discontinuity surfaces
were generally oxidized to tight, with occasional swelling, soft clay filling. The joint sets were
subvertical to dipping and were encountered relatively infrequently in the cored rock samples.
One subvertical joint encountered in MW 13-5 was infilled with coarse calcite crystals, and had a
7 mm aperture. Due to their infrequent occurrence, the spacing of the dipping and subvertical
joint sets is indeterminate.

Generally bedrock quality was good to excellent; however, the top portion (down to 5.9 m and
2.9 min MWs13-3 and 13-5, respectively) was observed to be of very poor to fair quality. The
Rock Quality Designation (RQD) varied from 0% to 100%. The unconfined compressive
strength of the rock, which is summarized below in Table 5.1, ranged from 74.6 MPa to 158.2
MPa, indicating a strong to very strong intact rock strength. Rock core logs and photos are
shown in Appendix C.

Table 5-1: Unconfined Compressive Strength of Rock Cores

Borehole Depth (m) Unconfined Compressive Strength (MPa)
3.3 125.4
8.1 90.5

MW13-3 12.6 102.2
17.6 78.3
22.1 94.0
2.1 130.3
6.9 156.3

MW13-5 11.3 158.2
16.2 74.6
23.3 88.4

A ‘double-packer’ test was conducted in MW13-3 on May 9, 2013 following its complete
advancement to determine the hydraulic conductivity of the of the limestone rock mass.
Hydraulic conductivity values ranged from 1.27x10” to 2.47x10°® m/s, corresponding to semi-
pervious, fractured bedrock. The results are summarized in Table 5-2.
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Table 5-2: Packer Test Results Summary

Test Interval Test Ir_1terval Average h_y(_jraullc Minimum k | Maximum k
Test No. Elevation (m) conductivity, k
Depth (m) (mis) (m/s) (m/s)
1 3.6-7.6 58.3-54.3 8.39x10” 4.89x10” 1.16x10°
2 9.6-11.6 52.3-50.3 1.52x10” 1.27x107 1.69x107
3 15.9-19.9 46.0-42.0 2.10x10° 1.79x10° 2.47x10°

5.2 GROUNDWATER

Groundwater was measured by means of monitoring wells installed in MWs 13-3 and 13-5.
Groundwater was measured on May 22, 2013. At MW13-3, the groundwater level was
measured at 8.5 m (elev. 53.4m) below ground surface. At MW13-5, the groundwater was
measured at 8.7 m (elev. 53.4m) below ground surface.

Fluctuation in the groundwater level due to seasonal variations or in response to a particular
precipitation event should be anticipated.

6.0 Discussion and Recommendations

The following geotechnical issues should be considered during design activities:

e Conventional spread footings founded on bedrock are appropriate for the design of the
multi-storey building at this site.

e Groundwater was encountered at depths within the proposed depth of construction. Itis
anticipated that surface water run-off and groundwater can be controlled with sump and
pump methods during construction.

e The bedrock on this site consists of limestone with a measured unconfined compressive
strength ranging between 75 MPa to 158 MPa, which suggests strong to very strong rock.

e The soluble sulphate concentrations show that a low degree of sulphate attack is expected
for concrete in contact with soil and groundwater. Type GU Portland Cement should
therefore be suitable for use in concrete at this site.

e The recommended Site Classification for Seismic Site Response for the site is Site Class A
in accordance with 2006 Ontario Building Code.

6.1 SITE GRADING AND PREPARATION

Restrictions to raising the grades at this site are not anticipated due to the granular nature of the
surficial soil and shallow bedrock depth.

6.1.1 Building Footprint

Footings should be founded on sound bedrock. Exposed bedrock surfaces should be free of
loose bedrock, soil, water, bedrock irregularities, bedrock pinnacles and sloping surfaces. Hand
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cleaning and pressure washing of the bearing areas to remove any loose materials will be
required to achieve the recommended geotechnical resistance.

Temporary frost protection should be provided for all footings if construction is carried out under
winter conditions.

Prepared subgrade surfaces should be inspected by experienced geotechnical personnel prior
to placement of either Structural Fill or concrete.

Structural Fill should conform to the requirements of Ontario Provincial Standard Specification
(OPSS) Granular A. Structural Fill placed beneath building should contain no recycled materials
such as concrete or asphalt. It should be compacted in lifts no thicker than 300 mm to at least
100% Standard Proctor Maximum Dry Density (SPMDD). This material should be tested and
approved by a Geotechnical Engineer prior to delivery to the site.

Earth removals should be inspected by a geotechnical engineer to ensure that all unsuitable
materials are removed prior to placement of fill or concrete. Inspection and testing services will
be critical to ensure that all fill and concrete used is suitable and is placed competently.

6.1.2 Paved Areas

All vegetation, topsoil, existing asphalt and other deleterious material should be removed from
beneath pavement areas. The subgrade should be proof rolled in the presence of geotechnical
personnel. All soft areas revealed during proof rolling or subgrade inspections should be
excavated to a maximum depth of 500 mm and replaced with compacted OPSS Granular B
Type Il

6.2 FOUNDATIONS

The foundations for the proposed building may be supported on spread footings provided that
the foundation preparation work described in Section 6.1 above is carried out. Spread footings
should be placed on clean undisturbed sound bedrock.

Table 6-1 provides Geotechnical Resistances for shallow foundations on bedrock.

Table 6-1: Geotechnical Resistance for Foundations on Bedrock

Foundation Type Footing Width (m) Geotechnical Resistance, ULS, (kPa)
Strip Footing 1.0t0 3.0 4,500
Square Footing 1.0t0 3.0 5,500

The factored geotechnical bearing resistance at ultimate limit states (ULS) incorporates a
resistance factor of 0.5. The settlement of foundations founded on bedrock is expected to be
negligible. The factored geotechnical resistance at ULS for footings founded on bedrock will
govern, since failure within the bedrock mass is likely to occur before the serviceability limit
state (SLS) deformation of 25 mm total settlement is realized.
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The design frost depth is 1.8 m. All exterior spread footings and footings for unheated
structures should be protected from frost action by a minimum soil cover of 1.8 m or equivalent
insulation. Perimeter footings should be protected by a minimum soil cover of 1.5 m or
equivalent insulation. Perimeter footings and interior footings within 1.5 m of perimeter walls of
heated structures should be protected by a minimum soil cover of 1.5 m or equivalent insulation.
Where proposed footings have insufficient soil cover for frost protection, the use of insulation
will be required.

The base of all footing excavations should be inspected by a geotechnical engineer prior to
placing concrete to confirm the design geotechnical resistance and to ensure that there is no
disturbance of the founding soils.

Where construction is undertaken during winter conditions, all footing subgrades should be
protected from freezing. Foundation walls and columns should be protected against heave due
to soil adfreeze.

6.3 SEISMIC SITE CLASSIFICATION

Existing Vs3o measurements around the study site were reviewed to determine the site class
according to the 2006 Ontario Building Code. The measurements were obtained from the
Geological Survey of Canada Surficial Boreholes for the National Capital Area. The data is
accessible through the Carleton University website called the Interactive Surface Geography
Map for the City of Ottawa. The selected boreholes are illustrated in Drawing No. 3 in Appendix
B and the corresponding shear wave velocity information is shown in Table 6.2. This table
provides the average shear wave velocity in top 30 m for the studied sites (Vs3p).

Based on Vs3g values, the recommended site classification for seismic site response for the
building is Site Class A in accordance with Table 4.1.8.4.A of the 2006 Ontario Building Code.

Table 6-2: Shear Wave Velocity Information of Selected Boreholes

Borehole Name Borehole ID Ifee;:)(thoé:rL() V530 (M/sec) Bedrock(\é‘e/g:cl;y Range
a UGEO05646 1.25 1944 1549-2333
UGEO00166 1.68 1878 1486-2262
UGEO00704 1.19 1954 1558 - 2343

The location of the proposed building and known faults were evaluated. The location of the
nearest faults are shown in Drawing No. 4 in Appendix B. The drawing indicates that the
proposed building is not located on a fault.

6.4 GROUNDWATER CONTROL

The groundwater level was measured at elevation 53.4 m within both monitoring wells, MWs 13-
3 and 13-5. The proposed below grade parking levels will be below the groundwater level.
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The design of the below grade parking levels should consider the groundwater level. The below
grade levels could be designed as a waterproof structure designed to resist the build up of
hydrostatic pressure. Alternatively, a drainage system (perforated pipe) could be provided
around the exterior perimeter of the building and the foundation walls backfilled with free
draining granular material such as OPSS Granular B Type Il. A second alternative includes the
use of a proprietary drainage board in conjunction with the perimeter drainage system with the
walls backfilled with OPSS Select Subgrade Material (SSM). The drainage system should be
connected to a frost free outlet.

An underfloor drainage should also be provided. The subdrains should be founded at least 400
mm below the underside of the floor slab and should be connected to a frost free outlet. If
subdrains are proposed, the floor slab should be supported on a 400 mm thick layer of clear
stone for drainage. The underfloor drainage system and perimeter drainage system should be
connected to separate outlets.

6.5 PIPE BEDDING AND BACKFILL

Bedding for utilities should be placed in accordance with the pipe design requirements. Itis
recommended that a minimum of 150 mm to 200 mm of OPSS Granular A be placed below the
pipe invert as bedding material. Granular pipe backfill placed above the invert should consist of
Granular A material. A minimum of 300 mm vertical and side cover should be provided. These
materials should be compacted to at least 95% of SPMDD.

Backfill for service trenches in landscaped areas may consist of excavated material replaced
and compacted in lifts. Where the service trenches extend below paved areas, the trench
should be backfilled with OPSS SSM from the top of the pipe cover to within 1.2 m of the
proposed pavement surface, placed in lifts and compacted to at least 95% of SPMDD. The
material used within the upper 1.2 m and below the subgrade line should be similar to that
exposed in the trench walls to prevent differential frost heave, placed in lifts and compacted to
at least 95% of SPMDD. Different abutting materials within this zone will require a 3 horizontal
to 1 vertical frost taper in order to minimize the effects of differential frost heaving.

Excavations for catch basins and manholes should be backfilled with compacted granular
material. A 3 horizontal to 1 vertical frost taper should be built within the upper 1.2 m. The
joints between catch basin or manhole sections must be wrapped with non-woven geotextile.

It should be noted that reuse of the site generated material will be highly dependent on the
material’'s moisture content at time of placement.

Backfill should be compacted in lifts not exceeding 300 mm.
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6.6 TEMPORARY EXCAVATIONS AND BACKFILLING
6.6.1 Excavations in Soil

The shallow sandy gravel to gravelly sand, and silty sand fill (maximum encountered thickness
of 0.7 m) present at the site is considered Type 3 soil in accordance with the Occupational
Health and Safety Act (OHSA) and Regulations for Construction Projects. Temporary
excavations in the overburden may be supported or should be sloped at 1 horizontal to 1
vertical from the base of the excavation and as per the requirements of OHSA. Alternatively,
sheet piling or other support methods will be required. Excavations should be inspected
regularly for signs of instability and flattened as required. The excavation support system
should be designed to resist loads from traffic and foundations from adjacent structures.

6.6.2 Excavations in Bedrock

Drilling and blasting and hoe ramming techniques will be required to excavate bedrock.
Temporary excavation in bedrock may be carried out at near vertical slopes, provided the trench
sides are cleared of loose rock prior to workers entering the trench. If the bedrock is overly
fractured such that the loose rock cannot be entirely removed, a temporary rock catchment
system such as a wire mesh system should be used. The catchment system should be
designed to contain and/or prevent loose rock particles from falling on workers within the
excavation.

Bedrock excavation sidewalls adjacent to existing building foundations should be supported to
ensure the stability of the existing buildings.

6.6.3 Groundwater

Groundwater was encountered during this geotechnical investigation within the depths of the
anticipated excavations.

Packer tests were conducted to determine the hydraulic conductivity of the limestone bedrock.
Hydraulic conductivity values ranged from 1.27x107 to 2.47x10® m/s, corresponding to semi-
pervious, fractured bedrock. It is expected that dewatering of the excavations will be possible
using conventional sump and pump techniques. It should be noted that groundwater elevations
fluctuate seasonally. Dewatering of the excavation is not anticipated to cause settlement of
soils due to groundwater lowering in the vicinity of the site.

6.7 LATERAL EARTH PRESSURES ON SHORING SYSTEMS AND BASEMENT
WALLS

Earth pressures will need to be considered in the design of shoring systems for temporary
excavations during construction and for basement walls. Table 6-3 gives the coefficients of
lateral earth pressure for shoring systems and basement walls. These values are based on the
assumption that a horizontal back slope will be utilized behind the shoring system and wall.
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Static Lateral Earth Pressures

For walls that are designed to allow rotation, active earth pressure may be used for design. For
rigidly tied and unyielding structures, the at-rest earth pressure should be used for design. The
unfactored soil parameters provided in Table 6-3 may be used for design of walls with a
horizontal backfill. The effects of compaction should be accounted for by applying a compaction
surcharge.

The total active (P,), passive (Pp) and at-rest (Po) thrusts can be calculated using the following
equations

Pa=Y%Kay H?
Pp =% K,y H?
Po =YKoy H?
where H is the height of the wall and y is the unit weight of the backfill soil. Preliminary values

for Ka, Ko, Ko and y are provided below. The thrust acts at a point one third up the height of the
wall.

Table 6-3: Lateral Earth Pressure Parameters

OPSS Granular B Type

Parameter On Site Fill OPSS Granular A I

Unit Weight (kN/m3) 19.0 22.0 22.0

Angle of Internal Friction, ® 32° 35° 32°

Coefficient of Passive Earth 3.95 3.69 3.05
Pressure, K,

Coefficient of at Rest Earth 0.47 0.43 047
Pressure, K,

Coefficient of Active Earth 0.31 0.27 0.31

Pressure, K,

Seismic Lateral Earth Pressures

Seismic earth pressures may be calculated using the parameters detailed in Table 6-4 below.

The total active and passive thrusts under seismic loading conditions can be calculated using
the following equations:

o Pae=%KueyH (1-ky)
o Ppe=Y%Keey H (1-ky)

where:

Kae = active earth pressure coefficient (combined static and seismic)
Kpe = passive earth pressure coefficient (combined static and seismic)
H = height of wall

k., = horizontal acceleration coefficient

k, = vertical acceleration coefficient

y = total unit weight of soil

10
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For this site, the following design parameters were used to develop the recommended Kxe and
Kee values. A yielding wall was assumed.

e Zonal Acceleration Ratio, A or PGA 0.42
e Horizontal Acceleration Coefficient, kj 0.21
e Vertical Acceleration Coefficient, k 0.14
e Horizontal Backslope to Wall 0°
e Vertical Back of Wall 0°

The k;, value above corresponds to half of the A value for yielding walls. The k, value
corresponds to 0.67 of the k;, value. The angle of friction between the soil and the wall has been
set at 0° to provide a conservative estimate.

Table 6-4: Seismic Lateral Earth Pressure Parameters (Yielding Wall)

Height of Height of
Application of Application of o . .
Material Kae Pae from base Kpe Pee from base | (friction Un&&’yss%ht
as aratio of as aratio of angle)
wall height, (H) wall height, (H)
OPSS Granular A 0.43 0.40 3.19 0.24 35° 22
OPSS GranularB | 49 0.40 2.78 0.24 32° 22
Type Il
In-Situ Fills 0.48 0.40 2.78 0.24 32° 19

If the wall is designed as a non-yielding wall it could be designed based on values obtained from
the Wood (1973) method;

ah
— 2
APeq = YH E Fp

APeq : Steady state dynamic trust

Y : Bulk unit weight of soil
H : Height of wall (m)
g : Gravity (m/s?)
ap : Amplitude of harmonic base acceleration
Fp : Dimensionless trust factor at v=0.5
M,

heq = —— ~ 0.63H

17 APy

11
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6.8 SLIDING RESISTANCE

Sliding resistance can be calculated using the following unfactored friction coefficients, outlined
in Table 6-5.

Table 6-5: Unfactored Friction Coefficients

Condition Unfactored Friction Coefficient
Between Concrete and Structural Fill 0.55
Between Concrete and Clean Bedrock 0.60

6.9 ROCK ANCHORS

Rock anchors could be used to ensure stability of temporary shoring system and resist uplift
forces. For the design of rock anchors extending into bedrock, the following design parameters
may be considered for the rock mass.

e A rock to grout working bond stress of 1000 kPa may be used for holes grouted with non-
shrink grout having a minimum compressive strength of 30 MPa.

¢ The minimum fixed anchor length (i.e. the length over which the rock to grout bond stress is
developed) should be no less than 3 m.

e The unbonded length of anchor should be equal to the height of the rock cone and less half
the bonded length.

To ensure against the possibility of a rock mass failure, the following design parameters should
be used:

e Submerged unit weight of rock = 16 kN/m?

o A 90° (apex angle) failure cone with the apex located at the midpoint of the bonded length
as shown on the sheet titled “Rock Anchor: Resistance to Rock Mass Failure” in Appendix
E.

The bond stress used by the contractor for design should be confirmed by full scale testing of
anchors.

6.10 FOUNDATION BACKFILL

Backfill within the footprint of the proposed buildings should consist of OPSS Granular A
compacted to 100% SPMDD. Exterior foundation backfill should consist of a material meeting
the requirements of OPSS Select Subgrade Material (SSM). Reference is made to Section 6.4
regarding additional comments for foundation wall backfill.

Exterior foundation backfill shall be placed in lifts no thicker than 300 mm and compacted using
suitable compaction equipment to at least 95% of SPMDD. Care should be taken immediately
adjacent to the foundation walls to avoid over-compaction of the soil which could result in
damage to the walls.
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6.11 CEMENT TYPE AND CORROSION POTENTIAL

Two representative groundwater samples were submitted to Paracel Laboratories Ltd. in
Ottawa, Ontario, for pH, chloride, sulphate and resistivity testing. The test results are
summarized in Table 6-6.

Table 6-6: pH, Sulphate, Chloride and Resistivity Analysis Results

Borehole No. pH Sulphate (ug/g) Resistivity (0.01 ohm.m) Chloride (ug/g)
MW13-3 7.2 78 9.43 205
MW13-5 8.6 28 45.6 29

The soluble sulphate ranges from 28-78 ug/g. Soluble sulphate concentrations less than 1000
ug/g generally indicate that a low degree of sulphate attack is expected for concrete in contact
with soil and groundwater. Type GU Portland Cement should therefore be suitable for use in
concrete at this site.

The pH, resistivity and chloride concentration provide an indication of the degree of
corrosiveness of the sub-surface environment. The soil pH was 7.2-8.6 which is within what is
considered the normal range for soil pH of 5.5 to 9.0. The pH levels of the tested soil do not
indicate a highly corrosive environment. The test results provided in the Table 6.5 can be used
to aid in the selection of coatings and corrosion protection systems for buried steel objects.

6.12 PAVEMENT STRUCTURE RECOMMENDATIONS

It has been assumed that the parking areas will be used mostly by passenger vehicles and the
access roads will be used by delivery trucks and fire vehicles.

The subgrade in paved areas should be prepared as described in Section 6.1 above. The
following minimum pavement structures are recommended:

Table 6-7: Recommended Pavement Design

Material Heavy Duty Parking Access Standard Duty Parking
Roads Area
SP 12.5 Asphaltic Concrete 40 mm 50 mm
SP 19 Asphaltic Concrete 50 mm -
Granular Base Course, OPSS Granular A 150 mm 150 mm
Granular Subbase Course, OPSS 400 mm 300 mm
Granular B Type I

It is estimated that the service life prior to major rehabilitation for the above pavement structures
is 20 years provided they are properly maintained. The pavement surface and the underlying
subgrade should be graded to direct runoff water towards suitable drainage.

All granular materials should be tested and approved by a geotechnical engineer prior to
delivery to the site. Both base and subbase materials should be compacted to at least 100%
SPMDD. Asphalt should be compacted to at least 97% Marshal bulk density.
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It is recommended that the lateral extent of the subbase and base layers not be terminated in a
vertical fashion immediately behind the curb line. A taper with a grade of 5 horizontal to 1
vertical is recommended in the subgrade line to minimize differential frost heave problems under
sidewalks.

6.13 VIBRATIONS MONITORING AND PRE-CONSTRUCTION SURVEYS

The required construction activities for the proposed building will generate some vibrations that
will be perceptible to nearby residents. The vibrations are expected to be greatest during
bedrock excavation by blasting/mechanical methods. It is recommended that pre-construction
surveys of all structures be carried out in accordance with OPSS 120 “General Specifications for
the Use of Explosives”.

It is recommended that construction vibrations generally be limited to a maximum peak particle
velocity as outlined in OPSS 120. Should there be structures in the area sensitive to vibrations,
more stringent specifications should be developed by a vibration specialist. For instance, the
particle velocity should be limited to 10 mm/sec if there is any historic building in the area.
Vibration monitoring should be carried out prior to and throughout the construction period.

No blasting should be carried out within a distance of 200 m from any water storage reservoir,

pumping station, water works transformer station or water storage tank without prior approval by
the owner of the facility.
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7.0 Closure

Use of this report is subject to the Statement of General Conditions provided in Appendix A. It
is the responsibility of Richcraft, who is identified as “the Client” within the Statement of General
Conditions, and its agents to review the conditions and to notify Stantec should any of these
note be satisfied. The Statement of General Conditions addresses the following:

Use of the report

Basis of the report

Standard of care

Interpretation of site conditions
Varying of unexpected site conditions
Planning, design or construction

This report has been prepared by Simon Harvey and reviewed by Susan Potyondy.
Respectiully submitted,
STANTEC CONSULTING LTD.

Simon Harvey, B.Sc.(Eng.)
Engineering Intern - Geotechnical Engineering

iESSlo

§ S.M_ POTYONDY
37232568

ndy, P.Eng.
Senior Geotechnical Engineer

VAD1224\Activel 1224107 XX\122410780\Repori\Geotech Report_Final Docx
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Statement of General Conditions



STATEMENT OF GENERAL CONDITIONS

USE OF THIS REPORT: This report has been prepared for the sole benefit of the Client or its
agent and may not be used by any third party without the express written consent of Stantec
Consulting Ltd. and the Client. Any use which a third party makes of this report is the
responsibility of such third party.

BASIS OF THE REPORT: The information, opinions, and/or recommendations made in this
report are in accordance with Stantec Consulting Ltd.’s present understanding of the site specific
project as described by the Client. The applicability of these is restricted to the site conditions
encountered at the time of the investigation or study. If the proposed site specific project differs
or is modified from what is described in this report or if the site conditions are altered, this report
is no longer valid unless Stantec Consulting Ltd. is requested by the Client to review and revise
the report to reflect the differing or modified project specifics and/or the altered site conditions.

STANDARD OF CARE: Preparation of this report, and all associated work, was carried out in
accordance with the normally accepted standard of care in the state or province of execution for
the specific professional service provided to the Client. No other warranty is made.

INTERPRETATION OF SITE CONDITIONS: Soil, rock, or other material descriptions, and
statements regarding their condition, made in this report are based on site conditions
encountered by Stantec Consulting Ltd. at the time of the work and at the specific testing and/or
sampling locations. Classifications and statements of condition have been made in accordance
with normally accepted practices which are judgmental in nature; no specific description should
be considered exact, but rather reflective of the anticipated material behavior. Extrapolation of in
situ conditions can only be made to some limited extent beyond the sampling or test points. The
extent depends on variability of the soil, rock and groundwater conditions as influenced by
geological processes, construction activity, and site use.

VARYING OR UNEXPECTED CONDITIONS: Should any site or subsurface conditions be
encountered that are different from those described in this report or encountered at the test
locations, Stantec Consulting Ltd. must be notified immediately to assess if the varying or
unexpected conditions are substantial and if reassessments of the report conclusions or
recommendations are required. Stantec Consulting Ltd. will not be responsible to any party for
damages incurred as a result of failing to notify Stantec Consulting Ltd. that differing site or sub-
surface conditions are present upon becoming aware of such conditions.

PLANNING, DESIGN, OR CONSTRUCTION: Development or design plans and specifications
should be reviewed by Stantec Consulting Ltd., sufficiently ahead of initiating the next project
stage (property acquisition, tender, construction, etc), to confirm that this report completely
addresses the elaborated project specifics and that the contents of this report have been properly
interpreted.  Specialty quality assurance services (field observations and testing) during
construction are a necessary part of the evaluation of sub-subsurface conditions and site
preparation works. Site work relating to the recommendations included in this report should only
be carried out in the presence of a qualified geotechnical engineer; Stantec Consulting Ltd.
cannot be responsible for site work carried out without being present.
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Key Plan
Borehole Location Plan

Vs39 Measurement Location Plan

Fault Location Plan
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SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS I

SOIL DESCRIPTION

Terminology describing common soll genesis:

Topsoif - mixture of soil and hurmus capable of supporting vegetative growth
Peat - mixture of visible and invisible fragments of decayed organic matter
Till - unstratified glacial deposit which may range from clay to boulders
Filt - material below the surface identified as placed by humans {excluding buried services)

Terminoiogy describing soil structure:

Desiccated - _having visible signs of weathering by oxidization of ciay minerals, shrinkage cracks, etc.
Fissured - having cracks, and hence a blocky structure
Varved - composed of regular alternating iayers of silt and ciay
Stralified - _composed of altemaling successions of different soil types, e.g. silt and sand
Layer - > 75 mm in thickness
Seam - 2 mm to 75 mm in thickness
Parting - <2 mm in thickness

Terminology describing soii types:

The classification of soil types are made on the basis of grain size and plasticity in accordance with the Unified Soil
Classification System (USCS) (ASTM D 2487 or D 2488). The ciassification excludes particles larger than 76 mm
(3 inches). The USCS provides a group symbol {e.g. SM) and group name (e.g. silty sand) for identification.

Terminology describing cobbles, bouiders, and non-matrix materials {organic matter or debris):
Terminology describing materials outside the USCS, (e.g. particies larger than 76 mm, visible organlc matter, construction
debris) Is based upon the proportion of these materials present:

Trace, or occasional Less than 10%
Some 10-20%
Frequent > 20%

Terminology describing compactness of cohesionless solis:
The standard terminology to describe coheslonless soils includes compactness (formerly "relative density”), as determined
by the Standard Penetration Test N-Value (also known as N-Index). A reiationship between compactness condition and

N-Value is shown in the foilowing table.
Compactness Condition SPT N-Value
Very Loose <4
Loose 4-10
Compact 10-30
Dense 30-50
Very Dense >50

Terminclogy describing consistency of cohesive soiis:
The standard terminology 1o describe cohesive soils includes the consistency, which is based on undrained shear strength
as measured by in situ vane tests, penetrometer tests, or unconfined compression tests.

Undrained Shear Strength
Consistency Kips/sa.ft _nga
Very Soft <0.25 <12.5
Soft 0.25-0.5 12.5-25
Firrm 0.5-1.0 25-50
Stiff 1.0-2.0 50 =100
Very Stiff 2.0-4.0 100 - 200
Hard >4.0 =200

" Stantec SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS - MARCH 2009 Page 1 of 3




ROCK DESCRIPTION

Terminology describing rock quality:

RQD Rock Mass Quality
0-25 Very Poor
25-50 Poor
50-75 Fair
75-90 Good
90-100 Excellent

Rock quaiity ciassification is based on a modified core recovery percentage (RQD) in which ali pieces of sound core over
100 mm long are counted as recovery. The smaller pieces are considered to be due to ciose shearing, jointing, faulting,
or weathering in the rock mass and are not counted. RQD was originally intended to be done on NW core; however, it can
be used on different core sizes if the bulk of the fractures caused by drilling stresses are easily distinguishable from in situ
fractures. The terminology describing rock mass quality based on RQD is subjective and is underiain by the presumption
that sound strong rock is of higher engineering value than fractured weak rock.

Terminoiogy describing rock mass:
Spacing (mm) | Joint Classification Bedding, Laminations, Bands
> 6000 Extremely Wide -
2000-6000 Very Wide Very Thick
600-2000 Wide Thick
200-600 Moderate Medium
60-200 Close Thin
20-60 Very Close Very Thin
<20 Extremely Close Laminated
<6 - Thinly Laminated
Terminoiogy describing rock strength:
Strength Classification Unconfined Compressive Strength (MPa)
Extremely Weak ) <1
Very Weak i 1-5
Weak ~ 5-25
Medium Strong . 25-30
Strong - 50-100
Very Strong _ 100 -250
Extremely Sirong > 250

Terminology describing rock weathering:
Term Description
Fresh No visible signs of rock weathering. Siight discolouration along major discontinuities

. Discoiouration indicates weathering of rock on discontinuity surfaces. Ail the rock
Slightly Weathered material may be discoioured.

Moderately Weathered Less than half the rock |s decomposed andfor disintegrated into soil.
Highly Weathered More than half the rock is decomposed andlor disintegrated into soii.

Ali the rock material is decomposed and/or disintegrated into soil. The original mass
structure is still iargely intact.

Completely Weathered

SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS = MARCH 2009 Page 2 of 3 |I




STRATA PLOT

Strata plots symbolize the scil or bedrock description. They are combinations of the following basic symbols. The
dimensions within the strata symbols are not indicative of the particle size, layer thickness, etc.

4 [ Hi Z A e fe] 3
%l : % V7 < 4] 7
4 | | ¢ b . .
9 Ll il % A S (7l i
Boulders Sand Silt Clay Organics Asphalt  Concrete Igneous Meta- Sedi-
Caobbles Bedrock morphic mentary
Gravel Bedrock Bedrock
SAMPLE TYPE
WATER LEVEL MEASUREMENT
ss Split spoon sample (obtained by performing
the Standard Penetration Test) .
ST Shelby tube or thin wali tube v measured In standpipe,
Direct-Push sample (small diameter tube B
DP .
sampler hydraulically advanced)
PS Piston sample -
BS Bulk sample \/ inferred
ws Wash sample
HQ, NQ, BQ, etc. Rock core ‘sam;.nles obtalngd vw%h the use of
standard size diamond coring bits.
RECOVERY

For soil sampies, the recovery is recorded as the length of the soil sample recovered. For rock core, recovery is defined
as the total cumulative length of ali core recovered in the core barrel divided by the iength drilled and is recorded as a
percentage on a per run basis.

N-VALUE

Numbers in this column are the field results of the Standard Penetration Test: the number of blows of a 140 pound (64 kg)
hammer faliing 30 inches (760 mm), required to drive a 2 inch (50.8 mm) O.D. split spoon sampler one foot (305 mm) into
the soil. For split spoon samples where insufficient penetration was achieved and N-vaiues cannot be presented, the
number of blows are reported over samplar penetration in millimetres (e.g. 50/75). Some design methods make use of N
value corrected for various factors such as overburden pressure, energy ratio, borehoie dlameter, etc. No corrections
have been applied to the N-vaiues presented on the iog.

DYNAMIC CONE PENETRATION TEST (DCPT)

Dynamic cone penelration tests are performed using a standard 60 degree apex cone connected to A size drill rods with
the same standard fail height and weight as the Standard Penetration Test. The DCPT value is the number of biows of the
hammer required o drive the cone one foot (305 mm) into the soil. The DCPT is used as a probe to assess soil variability.

OTHER TESTS
S Sieve analysis | Single packer permeability test; test
H Hydrometer analysis * interval from depth shown to bottorn
k | Laboratory permeability of borehoie s
M . T
y Unit v:valght - - - Double packer permeability test; test
G: | Specific gravity of soil particles _ interval as indicated
CD | Consoildated drained triaxial 1 )
Consolidated undrained triaxial with pore pressure 7
UU _| Unconsolidated undrained triaxial f ekl
DS | Direct Shear 7
C Consolidation Falling _head permeability test using
Q. | Unconfined compression ! weli point or piezometer
Point Load Index (I, on Borehole Record equals
I I(50) in which the index is corrected to a reference
dlameter of 50 mm)
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N:

MONITORING WELL RECORD
5028105 E: 442 745

9% Stantec

MW13-3

122410780

BOREHOLE No.
PROJECT No.
DATUM

UNDRAINED SHEAR STRENGTH - kPa

Richcraft Group of Companies

LocaTioN _Ottawa, ON

CLIENT

May 22,2013

SAMPLES

WATER LEVEL

May 8/9. 2013

DATES: BORING

W W

Ve

DYNAMIC PENETRATION TEST, BLOWS/C.3m

WATER CONTENT & ATTERBERG LIMITS

40 50 60 70 80

30

10

STANDARD PENETRATION TEST, BLOWS/0.3Im

_».__..»_

[ IR IS

_».__._».

- — o — — —

Fieid Vane Test, kPa
O Remoulded Vane Test, kPa

App'd

& Pocket Penetrometer Test, kPa  Date

aod ¥o
ANTVAN

93%

80%

9%

{(ww)
AY3IN0I3Y

H3gNNN

IdAL

HQ|[ 10 |100%

HQ| 12 [100%

HQ| 13 |100%

HQ| 14 |100%

HQ| 15 |100%

T3ATT HALYM

107d vAVHLS

7

SOIL DESCRIPTION

(Cont.) Medium grey crystalline

LIMESTONE
(Refer to Field Bedrock Core

Log)

Medium grey crystalline

LIMESTONE with shaley

partings

-Good to excellent rock mass

quality

-Strong to very strong intact rock

strength
-Unweathered

-Discontinuities: 1 bedding set

and 2 joint sets

(Refer to Field Bedrock Core

Log)

(w) NOLLYAZT3

50.0

Inferred Groundwater Levei

Y

Groundwater Levei Measured in Standpipe

(w) H1430

124

T
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-

1

T

T
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-
!

T
=)
-

!
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=
~
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MONITORING WELL RECORD
5028105 E: 442 745

JF Stantec

MW13-3

122410730

BOREHOLE No.
PROJECT No.
DATUM

Richcraft Group of Companies

CLIENT

LOCATION _Ottawa, ON

May 22 2013

WATER LEVEL

May 8/9, 2013

O Fieid Vane Test, kPa

Appd

O Remouided Vane Test, kPa
& Pocket Penetrometer Test, kPa Date

DATES: BORING

Inferred Groundwater Levei
Y Groundwater Level Measured in Standpipe
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MONITORING WELL RECORD
5028092 E: 442 776

Jp Stantec

MWI3-5

122410780

BOREHOLE No.
PROJECT No.
DATUM

Richcraft Group of Companies

CLIENT

LOCATION Ottawa, ON

May 22, 2013

90

.__.*‘._.

_..»_.»_.

(I N

WATER LEVEL

Mav 10, 2013

DATES: BORING
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MW13-5

MONITORING WELL RECORD
N: 5028092 E: 442776

JF Stantec

MWI3-5

122410780

BOREHOLE No.
PROJECT No.

DATUM
UNDRAINED SHEAR STRENGTH - kPa

ip of Companies

Ottaw

Richceraft Grou

CLIENT ___

a, ON

LOCATION

May 22, 2013

SAMPLES

O Field Vane Test, kPa

App'd
Date

O Remouided Vane Test, kPa

& Pocket Penetrometer Test, kPa

WATER LEVEL

May 10, 2013

DATES: BORING

Inferred Groundwater Levei

Y

Groundwater Level Measured in Standpipe

e s e e g g T S — P r— B S ——— S—
= g bbb Je b e e bbbl b us bbbty Wb iubosann e S
a T « ot
= el b e ] s b pubbubu: spupububuy e e S
I e [ e feeeenen e e e s fpunpenpenfennp e fenfenpenpenpe
%. L | ey Y E i 1 - — — — PO U S ——
oo Jsbe bbb bbb et e nfusbusbunbusbuns spuspunpunbununb s Sunpunbunpununen S ——
mll m lm.- m IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII =) T e o S e e
8§ |-ooc-d-cocodpocooEoooocpoooocopooozofooooojoooiziszoooiscocoo
O I e e e e e et i e T f-oooo e G e
28982 e
5 9 @ e sl e et mjunuses b nusbusfu g sy Wb Susbuse b S
[N S [ o e i s S M ———— e P ———— -
sl Ecb _[=-=—- e e e e e e 4---== =
= m m =+
2 WL s bbbt s b np B e " R o (o P o
E g8 |S====3=SZ==f=z=Zcszp==s=cSfszscs e EErmeeEEee =
<« F ot -/ — — — — = — e e s B R e I -1
o m Aac N [JF B T Y FR A N e L, e T, I B s ot I —
m m 2 bbbyl nbusfunbusfenfn mnfsfusfusfesfant mjusfusfesfusband miusfususpusiunk: sfesbusfusfusiasbs ssfanbusiusianbe HHHHHuHHHHHm
=3 = =3 I B R B B B R M S B
i O m W S e e e e e e e e e L o i s m fa ———— ok -] - — ] —— —— — —
0o g ool lesfune e neslenusfusinl mnfnlusfusiesfunt mjusfusfesfusfand miusfusbusbusfuns spuspusfusfusiusis spusfusfusfunbucin ubuspenbuubo b
m g |SS=CSCgQSCSCCCo| ST TT T T ETTTITTITITITTITTICSCSdSCSSCo J-z-z=== I
< W -1-----— |- -} =} _——_——_——_.—}—_——_——_—_-. .} —_——_——_- - - ——_——_—- - —— - —— — — — —
Eaw el (el (el e anbup S bbbl s e e Ao (e P—————
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| —
QDY HO P> P53 Fa £ = P
InwvAN £ x & S & =
AM3A0DIM S = =] = n & &
3NN = = (] = e =
o o o o o o
IdAL ot e fant e » fa) =
TIATT YALYM
107d YIVHLS |_IIIIIIIIII_.._II_.________________________Z___:__ __:__ __ __
o
B
3 E
z M.W O
Q i | =
= [ 3]
[ VJh [=]
o &9 5
[ &S 2
? S Q
i} E e
o SR =
(5]
-] o 7 -
] =0 -
@ pog o
—~ m& I
FHE & -
ON m u Wu
Q58 &3
(w} NOLLYATI3
: e ; S — : S — et —————————
{w) H1d30 = = o s 3 & o ..u = &
| i { { [ 1 [l ] H

=
(o]

ELLZS 1O IHYNE TdO INTWDOTIIAT0 TTVINUYL - 09L0LEEZL OJD-NVYLS




3of3

S 0 % _‘._—.wm~ _»—_m__»_ Pt 11 L1 1 -.m-.-._ a.-.h-wh— ——m——m—_m _m______~ Lt t L2 _w_—___m_ mn______w
Ly - 1 [ P W TR T T T—————————————— —
e g |- -d---o-oo - ——— F———— -~~~ f-"—"—"—~“"fI-"-—-—-—3-"————d-———— -
= e__ b oo (ool e s fenusun) mjusfupususpanh mfasbuuspasbus fuspusiens gufuspeuibs ushupapa fapp————
W < I xr o 8 -
o puenebunitivon bbb o) e el s mfbusbasesui upaseses e busiie s el fanfunb faspusbenbebae:
—\_J o e e bbb ol EZz==== e S E S e [ S
(o) Lol @ =l ————— e RS RS R e e e e e e e e e e e e O e e e e P e e e
L | mm %. L | [ — ) — —— — — — — - —— — — — - — — — — — do————— -+ —_—— — = =] f———— — = = — — — ] = v
T L oo cEC oo oo S oo LS Lo CCCiCCCC-C-d-C-C-C--—3dZ-—-==g E s
W m 21 R ||kt s | il losesdasdasetans S T ey o — — — — — oo — e —— — 4 —— f—— = — — b — o —— - —— U < 0O
M . - & m el-==== e —— ————F————— b ————F —— — — — t—————F————=— 4 —=—==== === = -
o 4 |—m_—--—-—"]-— ——— _ ) pF—-——-——— pro =——— = — - = = = = i i i i det e
w 5 m m m z - jnfenibonfnibon e e ) e e R, R s S P B &
8t .|% 558 d B===c=c J====== ==—fF=—f===== F=-—--f----= EEEEEE f=——=—S--—---g---c--: 5§
i B U s fpp——— i el sl sfasiesienpenpen afespuspenpanians sppepues e G —— q=-z-=-==X
= = E - oo Do o) s o) s s el s s s el s s e s b Y S o
GEplasr Bpde = ] Sl
o g =8 g F Z —————de———-—c=-|F=ck==-=--k--=—=-F-—""""-"f- - —F-—————F-- - —d4------% ﬂ ]
m e Of=z m 5 E o e It b e s s s G———p f—p——— pu—_——— . - - T
(=1
W - g m facl [P —— g — ] —— = — = — — — = [ I —— e — — — o ——— = - = —— — — — ﬁ >~ m
Z m u oo (e (st b el mupanpenbuben aestaisaiasiunts pasiulebapanie s Sunbestasieebe Sl md £
s+ Eg8gl—— R S S, — — A —— §3
.. o |J—-—F—"-]—-"————— -_|r-------rr---—-—--—f—-—--—-—-—fF ———— — — - —— Eo e et - — — — — — — o v
R I e - F--fF--—--—-F----—-E--—-—-——f---—-—-—f-----7 o= J-=—---3 523
r = 8 sl Do sbubent nfunpunl sspusbunpunpniunt fuspunesiusbun unefanbusbus: Saasbaesus S Suaeubaior Suebubunfa B TR 1
O m M m m < -4 — -~ _H.. v &
[ s fbesuuen ool iuniesl snfusfesfusbusfend sfusbuspunpeniunh sfunpuspasiunbunts spubunianpesbabs s bbb Su————
C [ag] =EDbw et St b e S I S S S ﬂ |||||| = B R |
2. | |5
2 . aoy 5O = =
~ N 3MIVAN Py 2
Lz ol - e~
-k 2
MRk I EE 2
5] M AN3A0D3Y S &
~y
2 @1 y3awnN ) ~
o2
o =
NW 3dAL = =
£z | | @
ON > | 13n31 u3ivm 2
| &
= m 107d VIVHLS £
@
M wn! < " 3
o g e E ==
n_ = 2] =
M g 2 = 3 T g
E z £5 . B 3§
o o o o = * “_.d = S
O = £ > a 2 & g =
e o = [7) = = m 3}
o (o] [vd gm O — -
p Q g == m — = O
=y I 0 2 A= c A
m o P21 hr T hw m -—
> L~ o )]
O 3 = 3 85 i 5 S E
& §F 82 5 5 2 E 5
b1 g [T} =1 LR =
= 5 S0 SZ§ =29 28 SIS
& O £ 233 &3 m = 5
8¢ ._
5 & s
s E = o (w} NOILYAS3 =
Z o ﬁ
By L
f 49 = S SRR SEPEE _ SN, S S S -
(w) HLd30 & a & P a & _ & & a a
| i 1 ] I ! ! ! t § ] i | 1

ELLES 109 IHYWS DD ININDOIAZ0 JTvOMkYd - 03201FZ21 OAD-NYLS




xspx'sB07 210 ¥I0¥Q36\s60 + sojoyd 2103 Y30 NETOZ\OFLOTPZZ I\XXLOTPZZT\IAMIIONGZZ IOV A g Jo 1 abog

leue)d papisuaydls = 41 W 5> = 3so|J Ar2p = JA -10s = Ajgjdwo) = 3
Jupenpun papIsuas = M W2 QE-§ = 850[) =3 alqeld =AYy = H
JBUB(J YI0OLS = ¢S W T-£°0 = 31BISPON = N paInojo3sig = Aj21eIRpo = W
Bunegnpun YIoows = NS W E-T = 3pIM = M : pazipx0 = AYBS =S
>m—u yos .M:___wgm =95 Jeue|)d _._m_._OM_ = dy WE< = IpIM Aap = MA sudig ON = palayieamun =
Aejy Suluayos-uon = JN Junenpun yEnoy = Ny ON1JVdS ONIHIHLYIM
Aey sou AIs ‘Apues = 1§ SSINHONOY 67 - G = HEIM = M
a3 Aep) ‘Apueg =g aue|d Jeays = § 05-5Z = Juosis wmpaw = SN
2314 Aepd ‘pasanly Ayays = vs 005< = [EIUBA-U = A }neq = 4 00T-06 = Buons =5
pazipx0 =0 005-0Z = 3uiddig = @ wiorssosd=r T > = yeam Ajawanx3 = m3 05Z-00T = duong Asap = SA
preH W8I =) a0Z-0 =383 =4 wior Buippag = g 5-T = YEapm AI3A = MA 052 < = Juons Apwaia = Ha
ONITIIS NOILYAINIINO JdAL ALINNILNODSIT {BdWJ HIONTYLS
— suiof Suddip 1 - | dd | - A {
pue jenuaa duyyu | L - dyd - a r £ n Juoisawl] 2u|eIsAs As13 wnipaw 2e7 |%00T | %00t |Z-OH| &8s
-559UpJeH s4yoW 3wes | sapohs
. : 1| - jeunyfw-o] 4 | 8
ol Suiddip [ = dy M a r
§'5-£=H Sugjyu) 3u3je3 .
- - auolsawn| auljjeisis A3 wnipa : -
-SSOUPJEH SYOW |/ o1 wuw T sSuned 1 dy A I £ n 1sauwll| auljey PR 68'S | %69 | %86 |9-DH| 6E¢
Kajeys / sanjojhys 1 - |dS-NY|N-DA| 4 g
557E=H SaU0)AlS 1 n | sa auo}sawi| auljjeisAud Asa3 wnipay 65t | %69 |%00T |s-DH| v8T
:$53upIeH syow ’ e '
L | - |ewng|wonl 4 | 8
wio Juddip .
5'S-£=H Suyyur a31e3 [ uni jo doy Je 3|tqo3 )
1l - dd |W-2| 4 [ o < .
1SS3UPJIEH SYOW | 24mIaed) pajeay aided 2 d DUUIAS - UOISAWN| au|||e1sAId Aad winipa b8BT | %6L | %001 |yDH| S9T
Suddip / seujojhs 1 - nd (w2 4 g
s o Z2 =
22|21 |& S|1E|w 8 =
m M m o -
clS|lalzlZ2|ls|lolB | A . : o C m ] P4 3
SNOILVAYISEO S3HNLY3IY s = W W N ald 2 m (212 "aunixa] ‘1nojo) ‘o, ‘s/adA) yioy) = % _.uu m =
ONITIY¥A wNoisvoo (@ |2 || &3 [a|8]a NOILdI¥DSIO WYINID Z 181 a8alz]| 3
) = £
S3LINNILNOODSIAO _ _ =
HS 11233301
(v Jo 1 a8ed) E-ETMIN  :"ON 3joyjasog "p11 Suy)|Q 238353 Sulumoq 11012RI3U0D
€102 ‘8 ACIN :eleqg juawdo|anaq ajepyled 393losd
08L0THZTT +oN 13l04d saiuedwos jo dnoug yessyny BUE] )
juels

607 2109 Yo01pag ploid




xspesbor 2100 ¥)0¥a38\sBoy + soloyd 3103 YIONETOZ\OZLOTHZZT\XXLOTHZZT\IMIIO\PZZTON A

8 foz abog

Ae[) 3yos ‘Hutjjams =I5

Aep Bujuayos-uoN = N

Aepd Joul ‘Ays *Apues =15
2314 Aej) ‘Apueg =g

pa4g Ae|) ‘pasaly ApYSS = vs

Jeue|d papIsuaxAIs = 41
Juieinpun papisuayMs =
JRUB|d YIOO0WS = ¢§
June|npun YIoows = ng
Jeuejd yanoy = dy
Sunempun yanoy = Ny

SSINHINOY

o0S< = [ELBA-U = A

Wl 6> = asop) Aap = JA

W3 OE-G = 350[) =D

WTI-£0=N[PpON =N

WE-T=3pMm=mM

WE< = 9pIM AMaA = MA

ONIIVdS

aueld teays = §
yned =4

ayl-|1os = Aj@3ajdwo) = )

aiqend = AydiH=H

painejoasiq = AI31e13poW = A

pazipix0 = ApyaNs =§

sudis oN = palayieamun = M)
ONIHIHLYIM

05-5Z = Suong wnipap = SN

SZT-9=)YE3aM=M

001-0S = Buons = §

p2APIX0 = O 05-0¢ = 3uiddig =g o[ ssos) = [ T > =)Eam Ajawaix3 = m3 05Z-00T = Buons Aap = SA
pieH ‘wHiL =1 0Z-0=18]d=4 Juof uippag = g G-T = YEaM AI3A = MA 052 < = Suons Ajpwanxy = Hi
5MITIH NOILVININYG 3dAL ALINNILNOJSIO {BdN] HIDNIULS
§6-E<H $35U3| 310jEI s - dy W A i 21wojop au||eysAid Aasd yiep iw ppET - TT'ET I
ssaupuep sqopy | PewAdBude | L | - fos| - [a|r e |n|sA sBunsed A3jeys vrET | %26 [%o0r | | T6TT
: P W / sasua| + 53na 3u3jed 1 _ ny W ) a suoisawn| auljjelsis A1 wnipay iw TTET-T6'TT H
s ww 1 sduiyed
5'5-£=H Aajeys / sanjojArs 01
1SS3UPJEH SUOIN \cwm_>_”mu_ntu>_ﬂ_w_mus 1 n Ju03s3W| Bulj|e1sAid A3u8 winipaw I6°'ET | %E6 [%00T -OH ot
Jsasus|+sSnaawea | L - |dY-NY|WN-OA] 4 a
1o Suiddip Suiyjtpun
5'5E=H £
s5aUpIER SHOW | 7 wer T | L - -Ta[r]z]|n auo)saw)| auy|e1shis Aai8 wipayy 50T | %06 |%00T |6-0H| 68'8
Fuddip / sawoirs 1 = Ins-nyjwW-D | 4 ;|
R
5°S-t=H ww T sSuued Asjeys
:SSUPIEH SYO |/ utan pajeay m._”_m__u T{nj|s auo)sawwi| auy|eIsAid Aa.3 wnipaw 68'8 | %00T | %00T [B8-DH| LE'L
Buiddip / samjophas | L - ny |W-21 4 d
= o =z =
=
|3 |laoatz2l2|3s]o| 3| R ma : . m ® nl 2 3
SNOILYAY3SEO SIUNLVIS zl21z|2|F|ea|2|2]|® (312 "21n1xa ) '1n0j0) ‘% ‘sfadAL ooy} ] x| = | 2] Z
ONITNYG wNowsvaoo | @ |3 |G| &2 (v Aol 8 NOILJIYDSIA TYYINID T 2 A =2 L]
n = wilz|z = 2 g
(] m =
SILINNILNODSIC =
HS 11333017
{vjo z 28ed) €-ETMIN  "ON 2joy=dog P17 Buyuqg 23e1s3 Suiumoq :J03reIuo)
€102 ‘g Aeny iajeq wiswdojanaq ajepyied :13aloagd
0820T$ZZT  :'ON M3f0id saluedwa) jo dnoug yeaoydy T T )
Jajuels

Ko 8109 )o01pag plold




xspx-sbot a10) ¥J0Ha38\s60f + so10ud 2102 YIONETOZ\OBLOTPZZT\XXLOTLZZT\IANINFZZIOVA

g jo £ afiog

Ae[) yos ‘Buljams = 35

Ae|) Guuayos-uoN = JN

Ae|J Jouiy ‘Ayis ‘Apues = 1S
3314 Ae) ‘Apueg =5

234 Aep) pasav Awas = s

1eue|d papisuayd||s = d1
Sunejnpun papisuayals = N1
1eue|d Yloows = 45
Bunenpun YIoows = ns
Jeueld ygnoy = 4y
dunenpun yanoy = ny
SSINHONOY

006< = [EUBA-U = A

W 6> = 8503 AJAA, = JA

W3 0E-§ = asop =3I

W T-£'0 = 3leI8poiN = W
W E-T = 3PIM =M

W< = IPIM AIBA = MA
ONIJVdS

aue|d JBAYS = §
jneq =4

aif-jlos = A|j3ya|dwo) =3

3jqeud = AlydiIH=H

painojoasiqg = Aj31elapoi = W

pazpo = Apyds =5

sudis op = pasayieamun = N
ONIHIHLYIM

SZT-S=3e3M =M

05-$Z = JUONS WNIPaW = SN

00T-05 =Juons =5

paznpiQ = 0 005-02 =8wddig =g WIor SSoUD = [ T > =eam Ajpwanxa = M3 057-00T = Suons Aap = SA
preH Wy =) 0Z-0=184=4 unor duippeg = 4@ S-T = Yeap Ao = MA 05Z < = Juons Ajpwalixg = H3
__ ST TE] NOILVINIIHO AL ALINNILNODSIA {BdW] HIONIYIS
§'G-g=H sdunsed Agjeys ST .
I [ n auolsatuy aui|jeisAld A28 wnipay 8'6T | %16 | %00T 10°8T
:SSUPIRH SYoW / s3na aidjes -OH
1 - WY-nd|W-I| 3 g
ssesH [ e T T T T Ta T 71z !nls b 1081 |38 |%o0t| 2F | avor
:ssaupley syoly | . ; ) A3jeys yim auoisawn| uljje1sisd Azu3 winipay -OH
pa|jijut yuiol Jwddip 1 - ny lwal 4 q
SSE=H sutsa sBujued st |%ee |%oot | & | vevr
:ssaupley syowy | aaajed Suiddip E ) A3[eys ynm auolsatul auljjeasisd A3 wnipay -OH
1 - NY-dHjW-IA1 4 g
5'S-g=H 52IN1Ea) Wawade|das 5 - dy - A r ¥y ww -1 s8urped Asjeys yum -
. AuAd pue ayjed 1 - | d¥ | - a J € n auo)sauwny aujelsisd A3.3 wmpsw ‘W b6 bT - ¥9°ET | ¥6PT | %08 | %00T PrET
SSUPICH SUOW |, (50 4 suran ausjes R R auwojop suN|e1sAId A3i8 yued : w p9ET - b'ET -DH
®
e o prd 5
2|lo|lw]|2 5| = ) o
slals|2l2(2|alE Y il Sotan o 2|22 3
SNOILYAYISEO S3IMNLY3I4 m = nNn m < 2 o 2 & (312 ‘ainixal anojo) ‘5 'sfadA ) yooy) = = H = =
ONITIYA wNoisye [ @ (B la|ala|Y |93 ]| & NOILdI¥DS3Q TWHINID - 81812 e
[n] m s
SALLINNILNODSIO . 2
HS 1123807
(v Jo € 93ed) E-ETMIN  :'ON 3joyaiog P11 Suijug 23e31s53 Sulumoq :Jojaeljuo)
£T0Z ‘s AeN :ajeq Juawdo|aaaq ajepyied :alosg
08.0TPZZT  *oN333loug saiuedwo) jo dnoug 3yesoydry ual)
Jojuels

o1 8109 yo0apog pioi4




xspesB07T 2403 %204A38\s50) + soroyd 2103 YI0)\ETOZ\ORLOTLZZINXXLOTPZZI\IANIO\PZZTOVA 8 fo v abog

JBUB]J PIPISUBNIYS = d1] w2 6> = 350]D AaA = IA I-Hos = A|9yejdwo) = )
SuneInpun PapIsURAS = N1 W) QE-§ = 350{) = ajqend = AydiH = H
JEUR|d YI0OWS = 4§ W T-£°0 = 9IEJBPON = W PaInojodsiq = A|J21BI3pON = N
Sunenpun YIoows = N WET=3pIM =M paupixo = Apyss = §
AR[) 405 BURIBMG = IS 1eUBd YANOY = gy We< = IPIM AIDA = MA sudis on = palayleamun =M
>N_U M:_CU£DW|COZ =N M:_am_zﬂ—.—: _.—m—.-Dm_ =Ny ONIDVYdS ONIHIHLYIM
Ae(y souy *As ‘Apues =15 SSANHDNOY SZ-S=X¥EaM = M
a9.4 Ae) ‘Apues =g aue|d JBays = § 06-$Z = Suosis wnipay = SN
aag Ae|) ‘pauany AjyBS = vs o05< = |BIUIA-U = A yneg =4 00T-0S = Buong =5
pazIpx0 = 0 ¢05-0Z = dwddig =@ Worss0I) = T > =)jeam Ajawanx3 = m3 052-00T = Suong Aap = SA
pleH ‘wdiL =1 00Z-0=1€4=4 1uior Suippag = g S-T = Yeam AJap = MA 057 < = Buons Alpwanxg = H3
ONIMI NOILYLIN3IIHO 3dAL ALINNILNODSIO (e} HLDONIYLS
§'S-E=H Y1 W Oz - T ajeys Asad yiep Jo spagiaiul . L .
: ssaupieH sYow U g ] Yum auolsawn| audljeisiss Aau2 wnipa 430 i 4 -DH LA
1 - [NS-NYjWN-OA| 4 a
§'5-E=H FNYI W QF - T 3jeys A28 yiep jo spag.aaut 91
sdna a310|e2 i i
I SSAUPJIBH SYOW wl E n yMm auoisawl] augeisiud Aasd winipaw LULTE el o 2.0l -DH AT
L - Insmufw-a]| 4 | 8
= Q Z %
> = fa)
nlz|l2|9|(5]|2]|2|8]|g = Sl=]| %
El3|alzl2|l35|lol|lB| R e ¢ . ‘o ¢ m 2| Al 3
SNOILYAY3SEO SIYNLYIS A ENERRE A EIE A ERE {912 *3umxa “1n0j03 ‘% ‘s/adA) yooy) T |13l 2 |5]| Z
ONITIYA wnoisvado (@ |z o |(a|l3]|Y|(al3]a NOLLIYIS3IA TVHINID S = I T =
n w = = Q o s
=2 2 n o <
1] m =
S3IILINNIINOJSIO =
HS :128307
(v Jo ¥ 88ed) €-ETMN  :"ON 2joYyaiog "1 BuyjuQ 31153 Sulumoq 14012B41U0)
€10 ‘g Aoy :aeg Juswdojaaaq sjepyied :193[04d
08.0TvTZT "o Palosd sauedw o) Jo dnoig esoydiy U3
juels

6o 3109 No0upag pioi4




xspesbot 2100 ¥I0¥aIg\s00) + soloyd 3103 YI0NE LOT\OSLOTEZZT\XXLOTPTZT\IMI2D\GZTTOVA

g fo s 260y

Aep) yos ‘Buyams = IS
Ag|D) Juuayos-uoN = JN
Aep sounw "Ayis ‘Apues = 1S
@314 Ae) ‘Apueg =g

Jeuejd papsuaxdls = di
dunenpun papisuals = M
Jeue|d yloows = 45
dunenpun yloows = ns
Jeue|d yanoy = 4y
Sunenpun yanoy = Ny
SSINHONOY

W 6> = 350D AJAA = DA
W) QE-G =3soN =2

W T-£'0 = NeJapow = W
WE-T=3PpIM=M

WES = IPIM MDA = MA

DNDVAS

aue|d JE3YS = §

oS = ARI9dwod =3

3)qeny = AjyaiH = H

painojoasig = AjBIRIAPOIN = A

pazipixg = Apydls = s

sudis oN = paiayleamun = N
ONIYIHLYIM

05-5¢ =

SZ-S=)YeaMm =M
Buons wnips = SN

aal14 Ag|D ‘pauayv AY3NS = vs 005< = |EIIUAA-U = A yned =4 001-05 = Buons =5
pazip0 = O 005-0Z = 3uwddig=q WIor ssoud = [ T > = e AjPWwaana = M3 052-001 = Suons Aap =Sp
pleH ‘WL =1 0Z-0=3814 =4 wor Suippeg = g G-T =jeap AJap = MA 057 < = Juons Ajpwaixg = H3
ONIMIS NOLLYANIIHO 3dAL ALINNILNOJSIO [edWFHIDNIYIS
HINYY W
S'8-E=H 1> sSujued A3)eys WY wiw OT-6 sBuinied Aajeys . . . .
SS3UpJeH Syow | /AUl Ww T suiaA E n 33e|q YIM dUOo]SWE Fui||eIsA Aaad wnpay b6'S | %EB | %00T |S-DH| S¥'y
ayge jeuaagns | JS-L | - |dS-NY|W-DA| 4 |
S'5-g=H By wiw 7> A ww g-0t sduled Asjeys . ¥ .
:ssaupley syoly | sSuiyed Aajeys t L ¥IB1q yUMm auoisaw)) aunjeisiid Asid wnipawy Sty [ %88 (%001 |SOH| 26
1 - |ns-ny|w-aAaf 4 2
¢'5-g=H AY) ww OE-T sTurped
-ssaupIeH SYOW Aaeys fwnofjexuaa | O |WWIL| dY - A r 4 n | sA 3uoisawn) auleisAsd Aas3 wmpaw 26 |%ues| %36 lvoH| zv1
Fuppyuy 2N3je7 351203 o-L - ny woal 3 g
oo of
.wmww mmm-”_ opy |1EOMABuNu | O quuwg)dy | - AT |2 |S 3uoisawy auljje1sAsd A313 wnpa Ir'T | %0 |%00T [E-DH| 60
SRR ayezaseeod | 4 | - [nul ol 51 a9
- o = R
> ') = [m) o
=l2le|lslz(2|218 |4 g Slo| 2
SNOLLYAN3SEO S3UNLv3d 2|3 |23 (2|12 |2|% (232 ‘21mxa1 “IN0j0D ‘o4 ‘s/adAL yI0Y) T B B IR B
9NIMIYT wNoisvao [ @ (=2 lm a3 |93 & NOILAIYISIA TYHINIO T |81 8|z 3
= b = o O O
v = vz | =x o < o
[n] il =
SILINNILNOISIO =2
_— e o ——————]
HS 1123307
(v Jo T 98ed) GS-ETMIN  "ON 3joyaiog P17 Buyug 31e1s3 Bulumog 11032B43U0)
£T0Z ‘0T AeIN :aleq wawdojanag ajepyled :193l0ad
08/01TvZT1 :*ON 12load sauedwoy Jo dnoag Jyesoyny ua3ld
juels

6o 2109 )yo0.4pag

p|ald




xsix°sB07 2100 ¥I0HA38\560; + S0j04d 3403 YIONETOZ\OFLOTPZTI\XXLOTPZZT\SMIIONGZZTONA g fo 9 abod

[ - 1euelg PApISUAYINS = d7 W 6> = 3S0[J AIIA = DA all-ros = AlRia|dwo) = )
Sunenpun papisuaxd)s = M W3 0g-5 = 85013 = ) 3jqeud = AIH = H
JRUE| YIOOWS = 4§ W T-£°0 = EI3PON = N painojaasiqg = Ajaesapop =
Sunenpun yloows = s We-l uhu_g =M pazipQ = Apydis =5
AejD 105 ‘Juljams =I5 seue)g yBnoy = dy WE< = 3PIM JIBA = MA SudiS ON = palaweamun = n
AepD Suiuayos-uop =N Sune|npun yanoy = Ny ONIDVdS 5NIYIALVIM
Aepd souyw ‘Ayis ‘Apues =15 SSINHONOY 57-6 = Ye3M = M
33l4 Ae|] ‘Apueg =g aue|d Jeays = § 05-5Z = Bu01IS WMP3 = SW
33al4 Aejd ‘pasayy Apydys = vs o05< = |EAWIAN-U = yneqd =4 00T-0S = Juonis =5
paupixo = 0 005-0Z = duddig =g WIO[ 5501 = [ T > = jeam A[Bwaixg = M3 052-00T = Juons Asap = SA
preH ‘waiL =1 o0Z-0 =384 = 4 iof 3uippag = @ S-T = Jeam Aap = MA 057 < = Juong Apwanxa = H3
ONITIH NOILVININHO IdAL ALINNILLNOJSIO {Ed] HIONTYUIS
5°S5-t=H sBna 232(e2 ¥314y) ww 05-T sdured Aajeys ot
N sulan AIED . : - p ° .
-553uUpJeH syoW — L L ¥aejq Yum suojsawn| aujeisA Aau wnipaw G6TL | %86 | %001 on | &YOT
[eaRI2AGNS L | - |ndjwanl 4 |9
AY] W T SUIBA
S'S-E=H 2119)22 |B2IIAAGNS
' >._ . L .
T T - t|n auoysau autjjeisAld 4313 wnipan 60T | %88 | %00T [6-DH| 668
0r - T sSused Aajeys | L - [NS-NY| -2 4 a
§'6-E=H sutaa aja|es ANy} Wi 7 - 1 sduiysed
o |eo . .
‘SsaupJiey syow [Ba1I3AqNS f n Adjeys yum auoisaw| auljjelsAid Asi8 wnipaw 66'8 | %28 | %00T [8-DH| Lv's
1 = NS-NY{W-OAL 4 g
§'G-E=H SUIBA 3112|182 ¥NY) ww g - T sduaed . . . .
:SSIUPJEH SYON |E31I3AGNS ' n|sa Aajeys auolsaw| aul|e1sA1 Aa43 winipaw LU'L |%8L (%001 [£-DH| b6'S
1 - [NS-NEW-oAL 4 i
X O =z R
> =
m o m ...m m M o m. w o m ..U:
= “ 'n > = - ] I m_. i [ ‘st L =R m m 3
snolvAausgo | swnuva | S| B |z |2 |F|&|p|F|E {13 ‘aina) ‘anojod ‘% ‘sfadAL yooy) 3|31 32| F
ONITIYA wNoisydo | @ B m|&a |23t & NOILdI¥I$3Q TVYINID T (813821 3
i A o - = = = o o o
= 2 x o z o
() i =
SILINNILNODSIO =
HS 1498307
(v J0 7 @8ed) S-ETMIN  :*ON 3joyasog *p11 Bunq 31e3s3 Bulumoq :10}9e43U0)
€107 '0OT Aeiy :@31eq juawdojanaq ajepyled :393loag
08.0TVZZT :"opN 129(04d saiuedwo?) jo dnosp 3yeroyany U3
juels

607 2109 yooupag ploid




xspi'sB07 3100 N304 G38\5601 + s0)04d 3.0 Y30\ ETOZ\DBLOTHTZT\XXLOTHZTT\IMIID\BZZ TOV'A g fo s abog
12UB|d PBPISUBYIS = 4 wd 6> = 3503 AI3A = JA ajn-pos = AjP1g|dwo) = )
“r—_um_:ﬁ—._: PapIsuIRN(S = N7 wlpg-g =903 =3 a|qen = >_—._M_I =H
JBUB}] YI00WS = 4§ W T-£'0 = 31eJSpoiN = PRINOJ0ISIY = A|DIBIBPOWN = W
dunenpun yioows = ns We-T n\“u_\s =M . pazipix0 = Apyais = §
Ae[) 4os ‘Burjams = 5 Jeuelq yBnoy = gy LU LAY Gl SUEE ONLEDS SHJESMUN:En
>M_U mﬁ_v_szwnCOZ - UZ Mc_am_q—ﬁ:: _._M—._QZ = MY ONIDVdS Uz;—w_-_._.dﬂwg
i Aepy Jou ‘Aaps “Apues = 15 553NHONOY SZ-G=MEIM =M
aaJ4 Ae|) ‘Apueg =g aueld seays =5 05-6Z = 3uous WnIpaw = SW
a4 Aep) ‘pasanv Anydys = vs o0G< = [BIWIA-U = A yneg = 4 001T-05 =3uons =5
pa3zpIX0 = 0 o05-07 = 3wddig =@ OSSO = | T > = Jeap Ajpwanxg = m3 057-00T = Juons Alap = sA
prey wdiL = ¢ o0Z-0=3ed =4 uiof Bujppeg = 4 G- =3eam AaA = MA 062 < = Suons Ajawanxg = H3
ONITIIE NOILVLNINO 3dAL ALINNIINODSIO {EdWY HLONTYLS
Ay} i
S'G-E=H P ww oz-01 sduied Azjeys vT
SU1aA 33124ed . 9 )
-SsaupleH sHow B, ' f %3e1q Yilm auoisaw] dujeisAla Asi3 wnipaw TO'8T | %B6 | %86 -OH e9t
|E3UBAgNS 1 - |nsds| w2 | 4 g
S'6-E=H M) wiw auocsawl . o €T .
:ssaupJe syowy | T s8unued Asjeys t L J auyjjeisiid A ysep 01 AaJ8 wnipay L o (e LIS fe -DH 9L
1 < |d¥-dS| WO 2 g
S'9-£=H ¥yl ww gz-1 sSuued Asjeys . . 4 .
:ss3upJeH syow L L yae|q Yum suoisawy auljjeisisd Azu8 wnipay 6671 L ZA08 A -DH 6v'El
1l = |dSns| w3 | 4 |
2L} Wil
s57e=H 1 cuon ajes t|n e it svet | %86 [woot | I | estr
ssaupley syow ’ 2 yaeiq yim auolsawy auljjeisis Asi3 wmpapw -OH
[eantaAagqns 1 - |du-dS|m-oAl 4 9
ir = — — ==
®
b o 2 o
» = )
Z | 3 m lz|2 m m 9 > S |l=| %
SNOILYAY3S8O S3UNLvad m m z m = m = X {019 "2umixa| “4nojo) "y ‘sfadA] yooy) 3 m i = =
ONITINA whoisvodo | S|z | (&3 || ®|T |8 NOILdIYI$3Q TYY3INID - B a | 2| 3
o m =
___ S3LLINNILNOISIG L _ _ 2
HS 1198307
{ Jo € 23ed) S-ETMIN :"ON 3|OYy3s09g P11 Buy g 21e153 Sulumoq 11032e41U07
€107 ‘0T AeN :aj1eq juawdojanag ajepyied dafoad
08L0T¥ZZT I"ON 123[04d saluedwo) jo dnoug eiayany JuHD
juels

6o 2109 )yo01pag pioid




xsjx's607 2400 ¥J043g\ 560} + s0104d 2102 Y)0NETOZ\ORLOTLZZI\XXLOTHZ2T\dANIN 622 TOV:A

Ae3 3408 “Bupjamg = IS

Aep uiuayos-uoN = JN

Aep] sou ‘A *Apues =15
924 Ae|) ‘Apueg =g

2344 Aepd ‘pasaly Aiydys = vs

panPIXO = O

JEUE|d P3pIsUINHIS = d1
durignpun papisuayn|s = N1
teue|d Yloows = 4§
Sunenpun yioows = NS
Jeug|d yanoy = 4y
3uneinpun y3noy = Ny
SSINHONOY

005< = [EAIMIA-U = A
005-0Z = 3uiddig = g

g jo g abiog

wd > = 850 AMap = JA

W3 gE-G = 350)3 = I

W -0 = 21848poO = W

WE-T = 3PIM = M

WE< = BPIM ABA = MA

DNIDVdS

aue|d 1eays = §
yneq =4
orssosy =1

ayi-1os = Ajia)dwo) = )

ajqend = AlydiH = H

painojoasig = Aj3jesspo = N

panpo = Apydis = §

sudis oN = pasayieamun = N
ONIHIHLYIM

5Z-S=)eaM =M
05-57 = duouls wNpaw = SIA
00T-05 = uang =5

T > =yeapm Apwanxg = M3 05Z-00T = Suonis Aap = SA

PieH ‘WAL =1 o0Z-0 =184 =4 juior duippag = 9 S-T=qeam AaA =MA 05Z < = Buouig Alpwanx3 = H3
ONITII NOILVINIIHO 3dAL ALINNILNODSIO {2EdWJ HLONTULS
DIY1 Wi
5'S-E=H .n.-hc._.w, IR ww 0z-T s3uned Asjeys ) IAs .
‘SsaupieH syow ' i E 4 HIB|q UNMm 2uoisawl| aw|eysAn A218 wnipaw LICaa o) ol -DH L UL
(BNMIAGNS 1 = [ny-dd| W2 | 4 8
214} ww
S5e=H T mv._.._“a aldjed 1 n S i 00°TZ |%Z6 |%00T ot 1561
ssaupJeH SYow : : A3|eys yym auolsawi aulj|elsAn AziS wnipaw -DH
|EanI3Agns 1 = |ny-ds{w-oA| 4 2
¥
9'9-E=H W T SURA 3NEd ST
' e1sAd Aau8 . ) )
:ssoupser syowy | teanmnans / T|n auojsaw] auyjeisAi A1 winipaly TS'6T | %€6 | %56 | ) | T0'8T
ww T sduped Asgeys| L - NSy -0 E| 3|
- o = ®
> ]
z|z|le|g]|% 22 2 |a =) 3] =
= H [n)] g = v o W = ' ' oy t i =R - z 3
SNOILYAY3ISEO S3uNivad s12(Z(2|ZF|2|2[Z2]|2 (33 ‘2uamixa “inojo) ‘o ‘s/adA) ydoy) N IR I BN
ONITINA whnoisvaszo |G [ 2B |& |2 23| NOILJIYIS3Q TYHINITD T 18la381=z]| =
b T = 3 Q o o
= Z | x o <
[} m =
SILLINNILNODSIA &)
HS 193307
(v Jo v 98ed) S-ETMIN  :'ON @joyalog "P11 Buy)ug 2123153 ulumoq 1037843U0)
€107 ‘0T AN :eg juswdojanaq ajepyied 1323(oud
08.0TweCT "ON 193foud sauedwo) jo dnoug 3esydny Jquatd
Jojuels

6o 2109 )o0upag ploid




00p pELDODSITSdRY 010y 2102430Y\s30) + s010yd 2102 WIOAETOZ\OBLOTHZZT\XXLOTHZZT\IMME\PZZTONA

w Z€°2-6€'F :uideq €-€ LMW :8j0yaiog Z TON 0J0Ud 8100 %904

W LE'L-6EY
£'s-0H
E-ETMIN
08L0TYETT
i o fp—

—
Pigin] Banrma) sap Q

W 6€-G9') :uidag £-EL MW :8joys.og } “'ON 0joyd 8103 %00y

W BE'-59'T
S'-DH
E-ETMIW
08LOTHEZT
ST pe—

sydelbojoyd 8109 320y

wswdojara( sjepyled swep joa(oid s

08,0122 :"ON 198loid r\@ﬁb_




X3I0P ¥ELO00SSTS28ed 01044~ 2100430Y\530) + S010Yd 3100 YIONETOZNDBLOT PZZT\XNLOTHTTI\AIE\PZZTON A

Wi eL-Li'0l Uideq £-C1LMIN 8joyelog ¥ "ON 0Cjoud 810D %30y

W b ET-TY 0T
TT'0T-OH
E-ETMW
02£0T¥ZZT

w 1y°0l-2€°2 :yideqQ €-ELMIN 3j0yaiog £ 'ON 0jold 3109 320y

W T¥0T-LEL
6'8-DH
E-ETMW
08L0THZZT
i T —

sydeibojoyd 8107 300y

Juswdojanaq ajepiled :awep oaloid Mues

0820122l "ON sloid @




0appELO0059T5aTed 010yd 2402304 530] + s010yd 2103 PIONETOTVDRLOTHTTT\NXLOTHTTIAMOB\PTTTO A

w gp'6L-gv'91 ideg £-ELMIN 8joysiog 9 I'ON 0joud 810 %20y

W gt 6T-8Y'9T
ST#T-OH
E-ETMIN

08L0TPTIT

o o —

W 8p'9L-py el Yideq £-EL MW :8j0yssog G "ON 0joyd 8100 %20y

w gH'aT-¥p'ET
ET'ZT-DH
E-ETMIN
08014221

S o —

—

R bl SRR,

awdojaraq ajepyled :swep joalold

sydeibojoyd 8109 yooy
080122} ON Jo8loid




00pYELODDSIT598ed 010y d 21030 1\sH0| + SO104d 3107 PONETONOBLOT PZZEAXXLOTPZTT\PMIDR\GZZTONA

W Z6'2-26'0 :Uidag S-ELMIN -al0yalog 8 'ON 0loyd 8l0] %30y

T ot ek i OV L R Tt T o R e B S R O

WEe'T-L60
t'E-0OH
S-ETMW
= 0BLOTYECCT
T, Y
-p.n...: i

if-.:...l.l..... =

'f

W 0g'zZg-8v 61 ‘ydag £-t L MIN 8joyeiog L “ON 0j0yd 8l03 }o0H

NP O LR TR LT X Y AR T S A Sy Sl Ly RS | A S O e e e e s

W 0S'ZT-8Y'6T
£1'9T-OH
E-ETMW

QBLOTHIIT

W E]a«::ﬁ]n

poumy hupeerr) PRSTY

wsawdojaraq sjepiled :awep josloid

sydesbojoyd 2109 yooy
08.01¥2Z1L "ON 108foid




0P PELOGOSITSAIEd 01044~ 2109x30Y\sH0] + soj0yd 3100 YIONETOZ\OBLOT YZZT\XXLOTvZZT\@MIDR\bZ L TONA

W 66'8-¥6'S :uldeq G-€ LMW :ejoyasog 0L "ON 0loyd 810D %90y

W 66'8-¥6'S
B'L-OH
SETMW
08L0T¥Z2T
ar T oy —on I —,

it %

- IR T,

i

T

I

W HE'S-E6'C
9'G-0OH
S-ETMW
08L0TviIZT

[

mﬂﬁ&m«g

b

sydelbojoyd 8107 3ooy

Juswdojsna( sjepyied :awep 1osloid

0801221 "ON J02loid




X0P°pELD00SITSATRd 010y 4™ 31024309\sT0| + S0104d 3103 IONETOZ\OBLOT PTTTNXXLOTPTTTNIMORAGZZTONA

W 66'¥L-66'L1 :UideQg

S-ELMW 9l0yaiog A

"ON 0l0Ud 21070 %20y

TN s e e e e T

W 66'VT-66'TT
TI'TT-OH
SETMW

08L0TPEIT

T

W 66°LL-66'8 :uidaq S-ELMI :9joyaiog LL 'ON 0Cjoud 8100 %20y

;E Ry Sl
W 86 TI-66'8 —
OT'6-DH
S-ETMW
_ 08L0TPTZT

I.
et sy sovesy. T

B e

sydeibojoyd 8107 yooy

wswdoperaq sjepyled :swep josloid

08.01¥22L :"ON 108loid




Q0P YELODOSITSATRd 010y 21009204\530] + 50104 d 3103 YIONETOZNOBLOT PZZT\XNLOTHEZT\BALRNPZZTONA

w 00°'1LZ-10'8l :yideq

G-€1 MIN :8joyalog f#1 ON 0joud aioD 3ooy

Tl | ot i P o, TN A L P LIRS0 W I L

7

w0 TZ-T10'8T
ST'ST-DH
S-ETMIN
0BLOTVZZT

W L0'8L-66'¥1 :YidaQg

S-ELMI -ajoyalog £l ON Ojoyd aloD %ooy

LW WP T BT e T RO AR o T et Tk

T T e S

=

W TO'BT-66'FT
PTET-DH
S-ETMIN
0BLOTHIZT

wawdojaasq sjepyled :swep slold

sydeubojoyd 2100 3ooy

08201¥221 :"ON j08loid @\b_




0P pELO00SITSITed 010y 4~ 2102420u\s30| + S0100d 3102 YI0NETOTNOBLOT PTTTVNNLOTPZTT\DAIBNGZZTEN A

W 0g'22-00°L¢ :uidsg ﬁr S-£LMIN -8|oyaiog SI -'ON 0J0yd 310 %20y

W 05'2¢-00°1Z
£T-OH
S-ETMIN
08LOTVELT

sydeibojoud 2100 300y

wswdojara(g sjepiled :awep Josloid

08.0L+221 :"ON 129lold




Rock Core
Photographs

Dolomite

=

1 mm

Rock Core Photo No.: Borehole MW13- Depth: 13 26 m

B T

Limestone

/ Shaley parting

1 mm

Rock Core Photo No.: 17 | Borehole: MW13-3 Depth: 18.62m
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Project No.: 122410780 Rock Core

Photographs

Project Name: Parkdale Development

Calcite
Limestone

Rock Core Photo No.: 18 | Borehole: MW13-5 Depth: 17.37 _
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Stantec

FINAL GEOTECHNICAL REPORT
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APPENDIX D

Laboratory Test Results
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Stantec

2781 Lancaster Rd. Suite 200
Ottawa, Ontario K1J 1A7

Tel: (613) 738-0708

Fax: (613) 738-0721

ASTM-D7012
Compressive Strength and Elastic
Moduli of Intact Rock Core
Speciments under Varying States of
Stress and Temperatures. Method C:
Unconfined Compressive of Intact
Rock Core Speciments.

D4543/ Preparation

Client: Richcraft Group of Companies Inc.

Project No.: 122410780

Project: Parkdale Development

Date Rec'd: May 14,2013

Date Drilled: May 8-10, 2113

Date Tested: 16-May-13

Cored By: Simon Harvey

Tested By: Athir Nader

BH13-3 BH13-3 BH13-3
Sample Location HQ5 HQ8 HQ11
10'9" 26'7" 41'5"
. L As per Geo-tech | As per Geo-tech | As per Geo-tech
Physical Description Report Report Report
Average Diameter (mm) (247.0) 62.00 62.00 62.00
Specimen Length (mm) 149.00 150.00 151.00
L/D Ratio (2.0-2.5) 240 242 2.44
Failure Load (Ibs) 85135 61456 69356
Compressive Strength (Mpa) 125.4 90.5 102.2
Straightness by Procedure S1
(0.02inch) <0.02 <0.02 <0.02
Flatness by Procedure FP2
(0.001inch) <0.001 <(.001 <0.001
Parallelism by Procedure FP2
(s0.25°) -0.079 -0.062 -0.046
Perpendicularity by Procedure P2
(<0.0043) <0.0043 <0.0043 <0.0043
Moisture Condition As-Received As-Received As-Received
WeENTarmed cone |Vvell Tormea cone
Description of Break 2‘::5%"22:;::":‘ on one end, on one end,
D7012/11.1.13 e vertical cracks vertical cracks
both ends . )
runnina theaunh — lrianing theaniah
Note

Reviewed by:

Date:
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Stantec

2781 Lancaster Rd. Suite 200
Ottawa, Ontarioc K1J 1A7

Tel: (613) 738-0708

Fax: (613) 738-0721

ASTM-D7012
Compressive Strength and Eiastic
Moduli of Intact Rock Core
Speciments under Varying States of
Stress and Temperatures. Method C:
Unconfined Compressive of Intact
Rock Core Speciments.

D4543/ Preparation

Client: Richcraft Group of Companies Inc.

Project: Parkdale Development

Date Drilled: May 8-10, 2113

Cored By: Simon Harvey

Project No.: 122410780

Date Rec'd: May 14,2013

Date Tested: 16-May-13

Tested By: Athir Nader

BH13-3 BH13-3
Sample Location HQ14 HQ17
57!7" 72‘4"
. -~ As per Geo-tech | As per Geo-tech
Physical Description Report Report
Average Diameter (mm) (247.0) 62.00 62.00
Specimen Length (mm) 146.00 137.00
L/D Ratio (2.0-2.5) 2.35 2.21
Failure Load (Ibs) 53136 63778
Compressive Strength (Mpa) 78.3 04.0
Straightness by Procedure S1
(<0.02inch) <0.02 <0.02
Flatness by Procedure FP2
(<0.001inch) <0.001 <0.001
Paralielism by Procedure FP2
(<0.25°) -0.119 -0.087
Perpendicularity by Procedure P2
(0.0043) <0,0043 <0.0043
Moisture Condition As-Received As-Received
Diagonal fracture UG
Description of Break g on one end,

D7012111.1.13

with cracks
through one end

vertical cracks
throunh rane

Note

Reviewed by:

Date:
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Stantec

2781 Lancaster Rd. Suite 200
Ottawa, Ontario K1J 1A7

Tel: (613) 738-0708

Fax: (613) 738-0721

ASTM-D7012
Compressive Strength and Elastic
Moduli of Intact Rock Core
Speciments under Varying States of
Stress and Temperatures. Method C:
Unconfined Compressive of Intact
Rock Core Speciments.

D4543/ Preparation

Client: Richcraft Group of Companies Inc.

Project No.: 122410780

Project: Parkdale Development

Date Rec'd: May 14,2013

Date Drilled: May 8-10, 2113

Date Tested: 16-May-13

Cored By: Simon Harvey

Tesied By: Athir Nader

BH13-5 BH13-5 BH13-5 0
Sample Location HQ4 HQ7 HQ10
6!9“ 22'9“ 37!1 "
. - As per Geo-tech | As per Geo-tech | As per Geo-tech
Physical Description Report Report Report
Average Diameter (mm) (247.0) 62.00 62.00 62.00
Specimen Length (mm) 151.00 150.00 148.00
L/D Ratio (2.0-2.5) 2.44 2.42 2.39
Failure Load (ibs) 88413 106101 107351
Compressive Strength (Mpa) 130.3 156.3 158.2
Straightness by Procedure 51
(<0.02inch) <0.02 <0.02 <0.02
Flatness by Procedure FP2
(<0.001inch) <0.001 <0.001 <0.001
Parallelism by Procedure FP2
(0.25°) -0.078 -0.109 -0.089
Perpendicularity by Procedure P2
(0.0043) <0.0043 <0.0043 <0.0043
Moisture Condition As-Received As-Received As-Received
Vel tTormed cone [VWellTormad cone |vvell farmed cone
Description of Break on one end, on one end, on one end,
D7012/11.1.13 vertical cracks vertical cracks vertical cracks
runnina theamah —_runnina thraoah  leanning thrauoh
Note

Reviewed by:

Date:




2781 Lancaster Rd. Suite 200
Ottawa, Ontario K1J 1A7

Tel: (613) 738-0708

Fax: (613) 738-0721

/2

Stantec

ASTM-D7012
Compressive Strength and Elastic
Moduli of Intact Rock Core
Speciments under Varying States of
Stress and Temperatures. Method C:
Unconfined Compressive of Intact
Rock Core Speciments.

D4543/ Preparation

Client: Richcraft Group of Companies Inc,

Project: Parkdale Development

Date Drilled: May 8-10, 2113

Cored By: Simon Harvey

Project No.: 122410780

Date Rec'd: May 14,2013

Date Tested: 16-May-13

Tested By: Athir Nader

BH13-5 BH13-5
Sample Location HQ13 HQ16
53!1 n 67!0"
. - As per Geo-tech | As per Geo-tech
Physical Description Report Report
Average Diameter (mm) (247.0) 62.00 62.00
Specimen Length (mm) 151.00 149.00
L/D Ratio (2.0-2.5) 2.44 2.40
Failure Load (ibs) 50658 59993
Compressive Strength (Mpa) 74.6 88.4
Straightness by Procedure 51
(<0.02inch) U o
Flatness by Procedure FP2
(£0.001inch) <0.001 <0.001
Parallelism by Procedure FP2
($0.257) -0.159 -0.092
Perpendicularity by Procedure P2
(<0.0043) <0.0043 <0.0043
Moisture Condition As-Received As-Received
Welntormed cone |Columnar verical
Description of Break on one end, cracking through
D7012/11.1.13 vertical cracks both ends, no weil
runnina thronunh _formed cone
Note

Reviewed by:

Date:




(OPARACEL | e
300-2319 St. Laurent Bivd
RESPONSIVE. COttawa, Ontario K1Gdj8

RELIABLE. 1-800-749-1947
paraceleparaceliabs.com

OTTAWA KINGSTON NIAGARA MISSISSAUGA - SARNIA www.paracellabs.com

Certificate of Analysis

Stantec Consulting Ltd. (Ottawa)

1331 Clyde Avenue Suite 400 Phone: (613) 722-4420
Ottawa, ON K2C 3G4 Fax: (613) 738-0721
Attn: Simon Harvey

Client PO:; Parkdale Development Report Date; 6-Jun-2013
Project: 122410780.200 Order Date: 3-Jun-2013
Custody: 8942 | Order#: 1323037
This Certificate of Analysis contains analytical data applicable to the following samples as submitted:
Paracel ID Client ID

1323037-01 MW13-3

1323037-02 MW13-5

\——-’f
Mark Foto, M.Sc. For Dale Robertson, BSc

Approved By: %‘%‘ '_/"ﬁ Laboratory Director

Any use of these resulls implies your agreement that our total liabilty in connection with this work, however arising shall be limited to the amount paid by you
for this work, and that our employees or agents shall not under circumstances be liable {o you in connection with this work

Page 1of7



(@PARACEL

Order#: 1323037

Certificate of Analysis

Client: Stantec Consulting Ltd. {Ottawa)
Client PO: Parkdale Development

Project Description: 122410780.200

Report Date: 06-Jun-2013
Order Date:3-Jun-2013

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date
Anions EPA300.1-1C 3-Jun-13 3-Jun-13
pH EPA 150.1 - pH probe @25 °"C 6-Jun-13 6-Jun-13
Resistivity EPA 120.1 - probe 6-Jun-13 6-Jun-13

1-800-749-1547
PARACEL@PARACELLASBS . COM

WHWW . PARACELLABS.COM

OTTAWA

J90-2310 51 Layrant Bivd
Ottewa. ON K140 4J8
MISSISBALGA

8046 Xitunal Ag Uit w27
Maninzaugs, ON LSN 83

WIAGARAR FALLS
4185 Mormung Gary Crt

Niagara Falls. ON L2J 0AD

EARMIA

123 Chestina St N
Sarma, DN NTIT 317

Page2of 7




(@PARACEL

Order #: 1323037

Certificate of Analysis

Client: Stantec Consulting Ltd. (Ottawa)
Client PO: Parkdale Development

Project Description: 122410780.200

Report Date: 06-Jun-2013
Order Date:3-Jun-2013

Client ID: MwW13-3 MW13-5
Sample Date: 03-Jun-13 03-Jun-13
Sample ID: 1323037-01 1323037-02
| MDL/Units Water Water
General [norganics
pH 0.1 pH Unils 7.2 8.6
Resistivity 0.01 Ohm.m 9.43 456
Anions
Chloride 1 mglL 205 29
Sulphate 1mgiL 78 28
OTTAWA WiAGARAL FALLS

1-800-749-1947

PARACEL@PARACELLABY, COM

WHWW . PARACELLABS .COM

J00-2710 51 Laure=l Bivd
Onewn OH KIO )R
HMIESISNAUGA

0045 Kitarat Ad Uni 827
Masisssugs, OH L3N 013

5418 Marming Glary Crt
Nagara Fans, ON 125 DA3
SARNI &

120 Cheistina 51 M
Sarmo, ONHIT STT

Pagedof 7



(@PARACEL

Order #: 1323037

Certificate of Analysis

Client: Stantec Consulting Ltd. (Ottawa)
Client PO: Parkdale Development

Report Date: 06-Jun-2013
Order Date:3-Jun-2013

Project Description: 122410780.200

Method Quality Control: Blank

Reporting Source %REC RPD
Analyte Result Limit Units Result %REC Limit RPD  Limit Notes
Anions
Chloride ND 1 mg/L
Sulphate ND 1 mg/L
General Inorganics
Resistivily ND 0.01 Ohm.m

OTTAWA NIAGARE FaLLS

1-800-749-1947

J00 231 51 Laurant Bivd
PARACEL@PARACELLABS . COM L

Ottena ON K10 438
MIEZIRSAUGA

0045 Kitemal Ad Uit 827
Magsiszauga, ON L3N 813

WWW.PARACELLABS.COM

418 Mormung Giary Crt
Nagara Falls, OH L2 0AD

EAANIA
122 Crwintina 5t W

Sarma, ON R7T 8T2 Page 4 of7



(GPARACEL

Order #: 1323037

Certificate of Analysis

Client: Stantec Consulting Ltd. (Ottawa)
Client PQ: Parkdale Development

Project Description: 122410780.200

Report Date: 06-Jun-2013
Order Date:3-Jun-2013

Method Quality Control: Duplicate

Reporiing Source %REC RPD
Analyle Result  Limit Units Result %REC Limit RPD  Limit Notes
Anions
Chiloride 28 1 mgiL 282 0.3 10
Sulphale 45.6 1 mail. 458 0.3 10
General Inorganics
pH 6.3 01 pH Units 6.3 05 10
Resistivity 9.42 0.01 Ohm.m 9.43 0.2 20
OTTAMA MIAGARE FaLLS
1-8B00-749-1947 J00-2310 51 Lausnt Biva 5418 Mormung Glory Cr
PARACEL@PARACELLABS . COM Quiawa QN K10 438 HN.pgpara Falls, ON L2 DA
MISSISSAUGA SARANIA
WWW.PARACELLABS.COM B046 Kitmst Hd Ui 827 122 Cheaton St H

Manateuga, OH LSN 613

Satn.a, ON NTT 3T7

Page 50of 7



(@PARACEL

Order #: 1323037

Certificate of Analysis

Client; Stantec Consulting Ltd. (Ottawa)
Client PO: Parkdale Development

Project Description: 122410780.200

Report Date: 08-Jun-2013
Order Date:3-Jun-2013

Method Quality Control: Spike

Reporting ) Source %REC RPD
Analyte Result Units Result %»REC Limit RPD | imit MNotes
Anions
Chioride 10.7 mgiL a7.4 78-112
Sulphate 55.1 mg/L 930 75-1
OTTAMA

1-8B00-749-1947
PARACEL@PARAGCELLABS . COM

WHW . PARACELLABS.COM

U0 2314k 5t Lavient Bivd
Otiawa, QM KIO 48
MISSIESAUGA

884 Kit\mat Az Uit 227
Masisshega, ON LSN B3

N1AGARA FaLL3
5418 Morrung Glory Crt
Hagare Fana. OH L2) OAS
EARNIA

172 Cheatina 51 N
Sarna, ONHIT BT?

Page6of 7




(@PARACEL

Order #: 1323037

Certificate of Analysis
Client: Stantec Consulting Ltd. (Ottawa)

Client PQ: Parkdale Development

Report Date: 06-Jun-2013
Order Date:3-Jun-2013

Project Description: 122410780.200

Qualifier Notes:
Nane

Sample Data Revisions
None

Work Order Revisions / Comments:

None
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Stantec

FINAL GEOTECHNICAL REPORT
June 2013

APPENDIX E

Rock Anchor: Resistance to Rock Mass Failure



Rock Anchor
Resistance to Rock Mass Failure
Required Safety Factor for Resistance to Rock Mass Failuree W, /P220
Design Considerations:

1. Use 60° or 90° apex angle as per recommendations in the
geotechnical report

Grouted Rock Anchiors

' Anclined Ancﬁqrs
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Grouted Rock Anchors Mechanical Rock Anchors
P = Resultant of maximum axial anchor forces '
D = Height of rock cone :
R = Radius of rock cone
e = Appex angle
la. = Bondlength
' = Submerged unit weight of bedrack
Wi = Weight of rock cone (W, = %11 R%D Ye)
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