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Revised Geotechnical Investigation Report
Manotick Estates Phase VI — 5599 First Line Road
North West Half of Lot 3, Concession A
Former Rideau Township now City of Ottawa, Ontario

Summary

A geotechnical investigation was undertaken at the site of the proposed residential
development to be located on the northwest half of Lot 3, Concession A former Rideau
Township, now in the City of Ottawa, Ontario. The development will comprise of 33
residential lots with private wells and septic tile beds.

The initial investigation consisted of drilling nine boreholes to 4.4 m to 12.8 m depth. In
addition, the geotechnical information obtained from eighteen test pits and three water wells
put down during the Hydrogeology and Terrain Evaluation Study were also incorporated in
this report. Subsequent to a peer review of the report, four additional boreholes (Boreholes
10 to 13 inclusive) were drilled at the site in January 2011. The investigation has revealed
that beneath a surficial layer of topsoil, the predominant natural soil in west portion of the
site is sand and gravel which extends to a depth of 0.7 m to 5.2 m. It is underlain by sand
and gravel till which extends to the entire depth investigated. The surficial soil in the
majority of the site is silty sand which extends to a depth of 1.2 m to 2 m. The silty sand is
underlain by silty clay and/or silty sand and gravel till to the entire depth investigated. The
silty clay is overconsolidated by 26 kPa approximately. The recompression and compression
indices of the silty clay are 0.042 and 1.29 respectively. In-place rising head permeability
tests performed in the silty sand and gravel till and the silty clay have revealed that these
materials have a very low permeability (i.e. in the order of 7 x 107 to 2 x 10 m/s). Three
water wells drilled on the site have revealed that limestone bedrock is present at a depth of
19.5 m to 21.6 m (Elevation 68.2 m to 76.6 m approximately). The bedrock is expected to be
dolostone of the Oxford Formation.

Water level observations made at the site indicated that the water level in the sand stratum in
the west part of the site is at 3.1 m to 4.6 m depth (Elevation 90.4 m to 91.7 m). In the
remainder of the site, water levels were recorded at a depth of 1.7 m to 5.3 m (Elevation 84.7
m to 92.2 m). The groundwater table generally slopes down towards the Mud Creek located
along the east boundary of the site.

The majority of the site is underlain by a deposit of clay. The silty clay is prone to
consolidation settlements if fill is placed on the site. This may result in settlement and
cracking of the structures. It is therefore recommended that the grade raise on the site should
be limited to a maximum of 1 metre.
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The investigation has revealed that the geotechnical conditions at the site are suitable to
found the proposed residences on spread and strip footings set in the sand, silty sand till or
silty clay stratum below any surficially softened or loose soils. A Serviceability Limit State
(SLS) bearing pressure of 50 kPa is expected to be available when founding in the clay. This
Serviceability Limit State (SLS) bearing pressure may be increased to 95 kPa when founding
in the sand stratum or in the silty sand and gravel till. This recommendation assumes that the
grade at the site would not be raised by more than 1 metre. The site grading plan (Plan GP1,
Rev 6 and GP2, Rev 5 prepared by Trow Associates Inc., Project No. MP13613A dated
February 10, 2011)) was reviewed by this office. Since the grade will be raised by more than
1.0 m on Lots 15, 16, 17, 24, 25, 26 and 30, special provisions as detailed in the report will
be required for these lots.

A minimum of 1.5m of earth cover should be provided to exterior footings of a heated
structure to protect them from damage due to frost penetration. Settlements of structure
designed according to the recommended Serviceability Limit State (SLS) bearing pressure
were computed to less than the normally tolerated limits of 25 mm total and 19 mm
differential movements. Based on the results of the settlement computations, it is
recommended that the top and bottom of the foundation walls should be reinforced.

The floor slabs of the proposed structures may be constructed as slabs-on-grade provided
they are set on 200 mm thick of well compacted bed of 19 mm clear stone placed on natural
undisturbed soil or on well compacted fill and prepared as recommended within this report.
Perimeter drainage system will be required for the structures with basements.

Excavations for installation of underground services are expected to be shallow whereas
excavations for construction of the footings are expected to extend to a depth of 2 m to 3 m.
The excavations will extend through sand and gravel, till and silty clay and are expected to
be above the groundwater table. It should be possible to undertake the excavations as open
cut provided they are cut back at 45 degrees. The exception to this is the sand and gravel
stratum and the till below the groundwater table where the excavations are expected to
stabilize at a slope between 2H:1V and 3H:1V. These excavations will also be prone to ‘base
heave’ type of failure. Therefore, the groundwater table at the site should be lowered to
below the maximum anticipated depth of excavation prior to commencement of the
excavations. It should be possible to collect any water entering the excavations at low points
and to remove it by pumping from sumps.

The backfill in the footing trenches and service trenches should be compactable. It should be
compacted to 95 percent of Standard Proctor Maximum Dry Density. The on-site soils from
above the groundwater table are expected to be compactible. These soils from below the
groundwater table are considered too wet for adequate compaction. It is anticipated that any
fill required for backfilling purposes would have to be imported and should preferably
conform to the OPSS Specification of a Granular ‘B’ material. If granular backfill is used,
frost taper should be provided to minimize sharp distortions of the pavement due to the
differential heave of the backfill/native material. In addition, clay barriers should be
provided in the trench backfill to minimize lowering of the groundwater table.
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The pavement structure for heavy duty roadways should comprise of 80 mm of asphaltic
concrete underlain by 150 mm of Granular ‘A’ and 375 mm of Granular ‘B’, Type II. The
base and sub-base materials should be compacted to 100 percent of Standard Proctor density.
The asphaltic concrete should be compacted to 97 percent of the Marshall Density.

A stability of slope analysis was undertaken to determine the minimum set back required for
development purposes. Five cross sections of the slope (Sections 1-1 to Section 5-5
inclusive) were analyzed. The results indicate that the slopes have an adequate factor of
safety against potential failure and that a geotechnical set back is not required. Examination
of the aerial photographs over the last 70 years and visual examination of the creek banks
have revealed that significant erosion of the mud creek banks has not taken place. It is
therefore considered that toe erosion allowance is not required. However, it is understood
that the limit of development lands was staked on the site in consultation with representatives
of Rideau Valley Conservation Authority. This line was surveyed by representatives of
DME and has been plotted on Site Plan, Figure 1. It is recommended that no construction
should be undertaken beyond the limit of development line.

The above and other related considerations are discussed in greater detail in the body of the
report.
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Introduction

Trow Associates Inc. was retained by Leimerk Developments Ltd. to undertake a
geotechnical investigation at the site of the proposed new residential subdivision to be
situated on north west half of Lot 3, Concession A, former Rideau Township now in the City
of Ottawa, Ontario (Figure 1). This work was authorized by Mr. Peter Mirsky on behalf of
Leimerk Developments Ltd.

The proposed residential subdivision will comprise of 33 one acre residential lots. These lots
would be supported by private wells and septic tile beds. Associated services and roadways
are also to be constructed. The proposed residences would comprise of one to two storey
structures with basements.

The investigation was undertaken to:
a)  Establish geotechnical and groundwater profile at the site,
b)  Determine limits of the esker that was reportably located on the west part of the site,

¢) Make recommendations regarding the most suitable type of foundations, founding
depth and Serviceability Limit State (SLS) bearing pressure and factored geotechnical
resistance at Ultimate Limit State (ULS) of founding soil,

d) Determine anticipated settlements,
e) Comment on excavation conditions,

f)  Discuss backfilling requirements and suitability of on-site soils for backfilling
purposes,

g) Recommend pavement structure thickness for access roads and parking areas, and
h)  Comment on subsurface concrete requirements.

The comments and recommendations given in this report are based on the assumption that
the above-described design concept will proceed into construction. If changes are made
either in the design phase or during construction, this office must be retained to review these
modifications. The result of this review may be a modification of our recommendations or it
may require additional field or laboratory work to check whether the changes are acceptable
from a geotechnical viewpoint.
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Background Information

Trow Associates Inc. undertook a geotechnical investigation at the site of the proposed new
residential subdivision to be situated on north west half of Lot 3, Concession A, former
Rideau Township, now in the City of Ottawa, Ontario in 2005. The results of this
investigation were reported in the report “Geotechnical Investigation, Manotick Estates
Phase VI, 5599 First Line Road, North West Half of Lot 3, Concession A, Former Rideau
Township now City of Ottawa, Ontario” under Project No. OTGE00018055A dated
December 15, 2005.

The above report was peer reviewed by Golder Associates on behalf of City of Ottawa. In a
letter dated December 6, 2010, Golder Associates made the following comments:

(1)  The overall test hole spacing does not meet the minimum requirements of the
Development Guidelines. Golder Associates recommended that additional test holes
should be advanced in the central and eastern part of the site at a maximum spacing of
150 metres.

(2) Golder Associates further commented that in-situ field vane testing was not done in
Borehole 5 and in the test pits excavated on the site. Golder Associates indicated that
in their opinion, additional in-situ vane testing should be carried out by advancing test
holes at a maximum spacing 150 mm and to a minimum depth of 6 to 8 metres as per
development guidelines. Golder Associates indicated that lack of in-situ testing
makes it very difficult to assess the grading restrictions on the silty clay portion of the
site and to assess the maximum allowable bearing pressure which can be used for
foundations placed on silty clay.

3) Golder Associates noted that a horizontal acceleration of 0.1 g was used for seismic
loading condition which meets the City of Ottawa guidelines. However, Golder
Associates recommended that a horizontal acceleration of 0.21 g should be used
instead of 0.1 g in light of the revised Peak Ground Acceleration for the Ottawa area
of 0.42 g in the 2006 Ontario Building Code.

(4)  Golder Associates opined that a field visual inspection of the state of erosion of the
creek should be carried out. In addition, Golder Associates indicated that several
residential subdivisions have been development (with several more planned) along
this section of Mud Creek. Golder Associates indicated that since these
developments are permitted to discharge storm water into Mud Creek. The discharge
of storm water will likely increase the overall flow in the creek and possibly change
the creek characteristics, which could induce erosion. Therefore Trow should review
these issues and re-evaluate if erosion protection or erosion allowance is warranted.
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As a result of the above comments, four additional boreholes were drilled at the site. In
addition, the slope to Mud Creek was re-analyzed using horizontal acceleration of 0.21 g.
The Mud Creek banks were visually examined for erosion.

This revised report therefore includes the results of the original investigation as well as the
results of the additional investigation. This revised report supersede the original report.
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Procedure

The fieldwork for this investigation was undertaken with a track mounted drill rig equipped
with continuous flight hollow stem augers and using manual sampling and drilling
techniques. It was supervised on a full time basis by a representative of Trow Associates Inc.
The fieldwork was undertaken between July 14, 2005 and July 22, 2005 and on September 6,
2005. It consisted of drilling nine (9) additional boreholes to 4.4 m to 12.8 m depth. The
locations of the boreholes are shown on the Site Plan, Figure 1.

Four additional boreholes (Boreholes 10 to 13 inclusive) to 7.6 m to 8.2 m depth were drilled
on February 7, 2011 with a bombardier mounted drill rig. The fieldwork was supervised by a
geotechnician from Trow Associates Inc. on a full time basis.

Standard penetration tests were performed in all the boreholes at 0.75 to 1.5 m depth
intervals and soil samples retrieved by split barrel sampler. The undrained shear strength of
the clay was established by field vane shear tests. Relatively undisturbed thin wall tube
samples of the clay were also obtained from some of the boreholes from selected depths.

Water levels were measured in the open boreholes on completion of drilling. In addition,
long term groundwater monitoring installations consisting of 13 mm diameter PVC
(polyvinyl chloride) pipes were placed in some of the boreholes. The installation
configuration is documented on the respective borehole logs. All the boreholes were
backfilled upon completion of the fieldwork. The locations and elevations of the Boreholes 1
to 8 were established by representatives of H.A. Ken Shipman Surveying Ltd. The
elevations of the boreholes refer to the geodetic datum. The locations of Boreholes 9 to 12
inclusive were established by surveyors from Trow Associates Inc. Elevations of these
boreholes were estimated from the site contours and therefore are approximate. These
elevations also refer to the Geodetic datum.

All the soil samples were visually examined in the field for textural classification, logged,
preserved in plastic bags and identified. The thin wall tube samples were logged, capped and
identified. On completion of the fieldwork, all the soil samples were transported to the Trow
laboratory in the City of Ottawa, Ontario.

All the soil samples were visually examined in the laboratory and borehole logs prepared.
The engineer also assigned the laboratory testing which consisted of performing natural
moisture content, unit weight, grain size analysis, one dimensional oedometer, pH and
sulphate content tests on selected soil samples.
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Site & Soil Description

The site under consideration is located on the east side of First Line Road in the Village of
Manotick now in the City of Ottawa. It comprises of North West Half of Lot 3, Concession
A formerly in Rideau Township now in the City of Ottawa, Ontario. The property measures
approximately 608 m along the north boundary and 488 m along the south boundary. It is
200 m in width. It is bounded by proposed residential subdivision on the north and south
sides, by Mud Creek on the east side and by First Line Road on the west side. The ground
surface in the westerly 45 m to 85 m of the property is situated approximately 4.5 m to S m
higher than rest of the site. The resulting slope inclination varies from 10H:1V close to the
south property boundary to 30H:1V close to the north property boundary. The ground
surface at the site generally slopes down to the east with ground surface elevation varying
from Elevation 91 m to 88.5 m adjacent to Mud Creek. The site is currently covered with
vegetation.

A geotechnical profile across the site has been plotted on Figure 2.

A detailed description of the geotechnical conditions encountered in the thirteen boreholes
drilled are given on Borehole Logs, Figures 3 to 15 inclusive. The borehole logs and related
information depict subsurface conditions only at the specific locations and times indicated.
Subsurface conditions and water levels at other locations may differ from conditions at the
locations where sampling was conducted. The passage of time also may result in changes in
the conditions interpreted to exist at the locations where sampling was conducted. Boreholes
were drilled to provide representation of subsurface conditions as part of a geotechnical
exploration program and are not intended to provide evidence of potential environmental
conditions.

A review of the borehole logs indicates that site is covered with a surficial layer of topsoil
that ranges in thickness between 75 mm and 900 mm except in the case of Borehole 9 where
surficial fill was encountered. The fill extends to a depth of 1.5 m (Elevation 88.5 m). It
comprises of sandy silt with organics.

The topsoil in Borehole 1 to 4, 7, 8, 10, 12 and 13 and the fill in Borehole 9 are underlain by
sandy silt to silty sand stratum which extends to a depth of 0.7 m to 2.6 m (Elevation 84.1 m
to 95.3 m). This stratum is generally loose (‘N’ values of 4 to 9). The moisture content of
this stratum varies from 7 to 39 percent.

The sandy silt to silty sand stratum in Boreholes 1 and 2 is underlain by sand which extends
to 4.6 m to 5.2 m depth (Elevation 91.3 m to 91.6 m). This stratum is intercepted by a till
layer in Borehole 2. The sand is compact to very dense (‘N’ value of 11 to 100). Its
moisture content varies from 6 to 18 percent. A grain size analysis performed on a sand
sample indicates that it contains 3 percent clay, 24 percent silt, 66 percent sand and 7 percent
grave | (Figure 16).
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The sand in Boreholes 5, 6, 9 to 13 is underlain by silty clay which extends to 4.5 mto 8.5 m
depth (Elevation 81.5 m to 84.2 m). The silty clay is soft to very stiff with an undrained
shear strength of 12 kPa to in excess of 120 kPa as determined by field vane tests. The
natural moisture content and unit weight of the silty clay vary from 25 to 54 percent and 17.2
to 18.9 kN/m3 respectively. A grain size analysis performed on the silty clay indicates that
this stratum contains 35 percent clay, 55 percent silt and 10 percent sand (Figure 17).

The results of one dimensional oedometer test performed on the silty clay sample are given
on Figure 18. This figure indicates that the preconsolidation pressure of the clay is 105 kPa
and its effective overburden pressure is 76 kPa. Therefore, the clay is overconsolidated by
29 kPa. The recompression and compression indices of the clay were computed to be 0.042
and 1.29 respectively.

The silt clay in Boreholes 10 and 12 is underlain by silty sand to 8.2 m and 7.6 m depth
respectively (Elevation 82.3 m to 83.0 m respectively). This stratum is very loose to loose
(‘N’ values of 1 to 5).

The silty clay in Boreholes 5, 6, 9 and 11 and the silty sand to sand in the other boreholes is
underlain by silty sand and gravel till which extends to the maximum depth investigated.
The till contains some cobbles and boulders. The till is loose to very dense (‘N’ values of 4
to 50 blows for 25 mm penetration of the sampler). The results of five grain size analyses
performed on the till samples are given on Figures 19 to 23. The review of these figures
indicates that the till contains 3 to 7 percent clay, 12 to 26 percent silt, 20 to 46 percent sand
and 22 to 65 percent gravel.

The results of the falling head tests performed on the various soil strata are given on Table 1.
A review of this table indicates that the permeability of the silty clay is in the order of 1.5 x
107 m/s whereas that of the till is 7 x 107 to 2 x 10°® m/s.

Table No. |
Permeability of the Soil Strata as determined by In-Situ Falling Head Tests
Borehole Soil Characteristic Hydraulic Conductivity (m/s)
BH-1 (deep) Till 2x10° m/s
BH-2 (deep) Till 6x10%m/s
BH-4 (deep) Till 7x107 m/s
BH-9 (deep) Clay 1.5x107 m/s
BH-1 (shallow) Shallow sand unit 3x10" m/s
BH-2 (shallow) Shallow sand unit Could not dewater’

Notes: 1) Indicates that water level could not be lowered during purging of the well
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Three boreholes drilled at the site during the previous study revealed that clay and/or till is
underlain by limestone bedrock at a depth of 20.7 m in Test Well 1 (Elevation ~76.0 m), 19.5
m (Elevation ~76.6 m) in Test Well 2 and at 21.6 m depth (Elevation ~ 68.2 m) at Test Well
3. Bedrock geology maps of the Ottawa area indicate that the bedrock at the site is dolostone
of the Oxford Formation. It is expected to be underlain by dolostone and sandstone of the
March Formation.

Water level observations were made in the multi level standpipes installed in the Boreholes
1, 2 and 4 and single level standpipes installed in all the other boreholes. The shallow
standpipes in Borehole 1, 2 and 4 were installed in the sand stratum overlying the till. The
deep standpipes in Boreholes 1, 2 and 4 and the single level standpipes in the other boreholes
were installed either in the till or the silty clay underlying the sand stratum.

Water levels were recorded in the sand stratum at a depth of 3.1 m to 4.6 m i.e. Elevation
90.4 m to Elevation 91.7 m in Boreholes 1, 2 and 4. Water levels were recorded at 1.7 m to
5.3 m depth in Boreholes 1 to 9 in monitoring wells installed in the clay or till stratum
(Elevation 84.7 m to 92.2 m). The static water level elevations indicate that the shallow
groundwater table within the esker is well below the existing ground surface. The
groundwater flow was determined to be in a easterly direction with an average hydraulic
gradient of 0.04 m/m.

The static water level in the till and silty clay formation was found to be at a lower level than
that in the sand stratum, indicating that there is a vertical hydraulic down gradient from the
shallow sand unit to the underlying till.

Water levels were made in the exploratory boreholes at the times and under the conditions
stated in the scope of services. These data were reviewed and Trow’s interpretation of them
discussed in the text of the report. Note that fluctuations in the level of the groundwater may
occur due to seasonal variation such as precipitation, snowmelt, rainfall activities, and other
factors not evident at the time of measurement and therefore may be at a higher level during
wet weather periods.

10
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Site Re-Grading

It is noted that the central and east part of the site contains a deposit of silty clay and that the
silty clay at the site is prone to consolidation settlements if fill is placed on the site. This may
result in settlements and cracking of any structures founded in the clay. In order to evaluate
if the grade at the site can be raised, a one dimensional oedometer test was undertaken on the
silty clay sample (Figure 18). The results indicate that the clay is overconsolidated by 26 kPa
approximately. In addition, the results of the in-situ shear strength of the silty clay obtained
in the additional boreholes drilled at the site were reviewed. Based on the results of the
additional shear strength tests performed in Boreholes 10 to 13 and the results of the
consolidation test performed previously, it is considered that the permissible increase in load
on the clay for the settlements to be within the normally tolerated limits of 25 mm total and
19 mm differential is 22 kPa. It is therefore recommended that the grade raise at the site
should be limited to 1.0 metre.

The final grade raises as shown on Site Grading Plan GP1, exp Services Inc. March 16, 2009
Rev. 8, dated April 27, 2011 and GP2, exp March 16, 2009 Rev. 7, dated April 27, 2011
prepared by Trow Associates Inc. under Project No. MP13613A dated February 10, 2011
were reviewed. The review indicates that more than 1 m of fill will be placed on Lots 15, 16,
17, 24, 25, 26 and 30. Consequently, these lots may require the use of light weight fill under
the garage floors and front porches and/or around the exterior walls of the residences. It is
therefore recommended that a site specific geotechnical investigation should be conducted on
these lots by the owners to determine if special design considerations are required such as
reduced Serviceability Limit State and Ultimate Limit State bearing pressures and/or use of
light weight fill in the garages and front porches and/or around the perimeter of the structure.

11
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Foundation Considerations

The investigation has revealed that the site is underlain by a deposit of clay. The clay is very
stiff to stiff in the upper levels and becomes firm to soft with depth. Consequently, care must
be exercised when designing the footings to ensure that the underlying weaker layer is not
overstressed.

The proposed one to two storey structures with basements will generate light to medium
loads. The proposed structures with one basement level are likely to be founded at a depth of
1.4 m approximately below the existing ground surface since it is anticipated that the grade at
the site would be raised by 1 m. The Serviceability Limit State (SLS) bearing pressure and
the factored geotechnical resistance at Ultimate Limit State (ULS) for design of footings
would be governed by the founding stratum. The Serviceability Limit State bearing pressure
of 96 kPa would be available when founding on sand or the till stratum at least 1.5 m below
existing ground surface. The factored geotechnical resistance at Ultimate Limit State of
these strata is 150 kPa. The Serviceability Limit State bearing pressure of the silty clay is 50
kPa and its factored geotechnical resistance at Ultimate Limit State is 75 kPa. These bearing
pressures are expected to be available over the majority of the site. However, it is noted that
soft clay pockets may be present on the site and may necessitate lowering of the allowable
bearing pressure during construction. The foundation (footing) bases must be cleaned of any
soft, loose, or disturbed material prior to placing concrete.

All the footing beds would have to be examined by a geotechnical engineer/geotechnician to
ensure that the founding soil is capable of supporting the design bearing pressure and that the
footings beds have been prepared satisfactorily.

The recommended bearing capacities have been calculated by Trow Associates Inc. from the
borehole information for the preliminary design stage only. The investigation and comments
are necessarily on-going as new information of underground conditions becomes available.
For example, more specific information is available with respect to conditions between
boreholes, when foundation construction is underway. The interpretation between boreholes,
and the recommendations of this report must therefore be checked through field monitoring
provided by an experienced geotechnical engineer to validate the information for use during
the construction stage.

A minimum of 1.5 m of earth cover should be provided to all the exterior footings of heated
structures to protect them from damage due to frost penetration. Where earth cover is less
than 1.5 m, an equivalent combination of earth fill and rigid polystyrene insulation (i.e.
styrofoam HI-40) should be provided. Footings of unheated structure should be provided
with a cover of 2.1 m if snow would not be cleared from their vicinity. If the snow would be
cleared from the vicinity of the footings, they should be provided with 2.4 m of earth cover.

Settlements of the residences founded on strip footings and designed for the above
recommended allowable bearing pressure are expected to be within the normally tolerated

12
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limits of 25 mm total and 19 mm differential movements provided that the grade raise at the
site is limited to 1 metre.

The clay in the Ottawa area is prone to shrinkage on drying. This process is largely not
reversible. Therefore settlement and cracking of the structures can result if trees are planted
too close to the residences. During dry seasons, the tree roots such moisture from the clay
thereby resulting in the clay drying and shrinking.

Published literature indicates that a good working rule is to preferably plant a tree no nearer a
building on shrinkable clay than the eventual height to which the tree may be expected to
grow. Obviously, evergreens are better as they have a lower water demand than deciduous

trees.

In order to assist you in landscaping on the property, following is a list of more common
trees in order to decreasing water demand.

e Poplar
e Aspen
e Elm

e Birch
e Beech
e Larch
e Fir

e Alder
e Maple
e Ash

e QOak

e Spruce
e Pine

It is recommended that for more information, an arborist should be consulted.

13
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Floor Slab & Drainage Requirements

The lowest level floors of the proposed buildings may be constructed as slabs-on-grade
provided they are set on beds of well compacted 19 mm clear stone at least 200 mm thick
placed on the natural soil or on well compacted fill. The clear stone would prevent the
capillary rise of moisture from the sub-soil to the floor slab. Any underfloor fill required
should conform to OPSS Granular ‘B’ Type I and should be placed in 300 mm lift thickness
and each lift compacted to at least 98 percent of the Standard Proctor Dry Density.

Perimeter drains should be provided for structures with basements (Figure 24). The drainage
system should be outletted to storm sewer. All subsurface walls should be properly damp-
proofed. The exterior grade should be sloped away from the structures at an inclination of 1
to 2 percent to prevent the ingress of surface runoff.
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Earth Pressures

669

Subsurface walls may be designed to resist earth pressure, “p”, acting against the walls at any
depth, “h”, below the surface by the expression given below. This expression assumes that
the water table would be maintained at the founding level by providing subsurface drains and
that the backfill adjacent to the walls would be a free draining granular material.
Alternatively, mira drains may be provided around the foundation walls in which case on-site
material can be used for backfilling purposes.

P = k (th +q)
where k = active earth pressure coefficient applicable
= 0.35
Y = is the estimated unit weight of the soil = 21.2 kN/m?>
q = is an allowance for surcharge, kPa
h = depth of interest, m, below the surface
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Excavations

Excavations for construction of spread and strip footings and installation of any underground
services at the site are expected to extend to a maximum depth of 2 m to 3 m below the
existing ground surface. The excavations will be undertaken predominantly in the sand, till
and silty clay. These excavations are expected to be predominantly above the groundwater
table.

The excavations at the site may be undertaken as "open cut" provided they meet the
requirements of the latest version of the Ontario Occupational Health and Safety Act, i.e.
they are cut back at 45 degrees above the groundwater table. Below the groundwater table
the excavations in the sand stratum and in the till are expected to slough and may eventually
stabilize at a slope of between 2H:1V and 3H:1V. Excavations at the site in granular soils
below the groundwater table may experience a ‘base heave’ type of failure. It would
therefore be necessary to lower the groundwater table to below the final excavation level
prior to commencement of the excavation work.

Seepage of the surface and subsurface water into the excavations is anticipated. However, it
should be possible to collect any water entering the excavations in perimeter ditches and to
remove it by pumping from sumps. Although this investigation has estimated the
groundwater levels at the time of the field work, and commented on dewatering and general
construction problems, conditions may be present which are difficult to establish from
standard boring techniques and which may affect the type and nature of dewatering
procedures used by the contractor in practice. These conditions include local and seasonal
fluctuations in the groundwater table, erratic changes in the soil profile, thin layers of soil
with large or small permeabilities compared with the soil mass, etc. Only carefully
controlled tests using pumped wells and observation wells will yield the quantitative data on
groundwater volumes and pressures that are necessary to adequately engineer construction
dewatering systems.

Many geologic materials deteriorate rapidly upon exposure to meteorological elements.
Unless otherwise specifically indicated in this report, walls and floors of excavations must be
protected from moisture, desiccation, and frost action throughout the course of construction.

The clay at the site is susceptible to disturbance due to the movement of construction
equipment, and personnel on its surface. It is therefore recommended that the excavation at
the site should be undertaken by equipment which does not travel on the excavated surface
e.g. a gradall or mechanical shovel. It is anticipated that temporary granular roads may be
required to gain access to the site.
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Backfilling Requirements and Suitability of On-Site Soils
for Backfilling Purposes

The backfill in footing trenches and service trenches should be compactible i.e. free of
organics and debris and with natural moisture content which is within 2 percent of the
optimum moisture content. It should be compacted to 95 percent standard Proctor maximum
dry density

The material to be excavated during construction of the footings and installation of services
are sand and gravel till and clay. These materials from above the groundwater table are
expected to be compactible and may be used for backfilling purposes if construction is
undertaken during summer months. These soils should not be stockpiled on the site for any
length of time as they may absorb moisture due to precipitation etc. and may become too wet
for adequate compaction. If fill has to be imported to backfill footing trenches, service
trenches etc. it should preferably conform to Ontario Provincial Standard Specifications for
Granular ‘B’. It should be placed in 300 mm lift thickness and compacted to 95 percent of
the standard Proctor maximum dry density.
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Access Roads and Parking Areas

Pavement structure thicknesses required for the access roads and parking areas to be used by
light automobile traffic and heavy traffic were computed. The pavement structures are
shown on Table No. I. The thicknesses are based upon an estimate of the subgrade soil
properties determined from visual examination and textural classification of the soil samples
and functional design life of eight to ten years. The proposed functional design life
represents the number of years to the first rehabilitation, assuming regular maintenance is
carried out.

Table No. ll: Recommended Pavement Structure Thicknesses

Pavement Layer. Compaction Requirements Subdivision Roads
Asphaltic Concrete (PG 58-34) 92-96% MRD 40 mm SC
40 mm BC

OPSS Granular ‘A’ Base (crushed 100% SPMDD* 150 mm
limestone)
OPSS Granular ‘B’ Il Sub-base 100% SPMDD* 375 mm
Notes:

1. SPMDD denotes standard Proctor maximum dry density, ASTM, D-698

2. The upper 300 m long subgrade fill must be compacted to 98% SPMDD

3. SC Denotes Surface course asphalt and should comprise of SP 12.5 mm (OPSS 1151) (Category C)

4. BC Denotes Base course asphalt and should comprise of SP 19 mm (OPSS 1151) (Category C)

5. MRD Denotes Maximum Relative Density ~ ASTM, D-2041

Construction procedures for the pavement structure are discussed below.

After all the underground services have been installed, backfilled and satisfactorily
compacted, the entire road should be excavated to the subgrade level. The subgrade should
be crowned with a centre edge to edge slope of at least 2 percent. It should then be proof
rolled with a heavy roller. Any soft areas which become evident should be sub-excavated
and replaced with approved native fill or free draining granular material. All subgrade fill
should be placed in maximum 300 mm lifts and compacted to 98 percent of standard Proctor
maximum dry density. In-place density tests should be performed at regular intervals to
ensure that the specified degree of compaction is being achieved.

It is stressed that the overall satisfactory performance of the recommended pavement
structure is contingent upon the provisions of good drainage. It is therefore recommended
that subsurface drains should be provided on both sides of the pavement. The drains should
be located with their invert approximately 300 mm below the subgrade level. Drainage
facilities may consist of 150 mm diameter perforated pipe set on 100 mm of 19 mm clear
stone and covered top and sides with 150 mm of 19 mm stone. The stone should be
surrounded with a suitable filter cloth, such as Terrafix 270 R or equivalent. The remainder
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of the trench should be backfilled with well compacted, free draining granular material.
Alternatively, drainage may be provided by ditches located on both side of the roadways.
The ditches should extend at least 300 mm below the subgrade level.

To minimize the problems of differential movement between the pavement and
catchbasins/manhole due to frost action, the backfill around the structures should consist of
free-draining granular preferably conforming to OPSS Granular “B”, Type II material. Weep
holes should be provided in the catchbasins and manholes to facilitate drainage of the

granular fill.

The most severe loading conditions on light-duty pavement areas and the subgrade may
occur during construction. Consequently, special provisions such as restricted lanes, half-
loads during paving, etc., may be required, especially if construction is carried out during
unfavorable weather.

Relatively weaker subgrade may develop over service trenches at subgrade level. These
areas may require the use of thicker/coarser sub-base material and the use of a geotextile at
the subgrade level.

The granular materials used for pavement construction should conform to Ontario Provincial
Standard Specifications (OPSS) for Granular "A" and Granular “B” and should be compacted
to 100 percent of the standard Proctor maximum dry density. The asphaltic concrete used
and its placement should meet OPSS requirements. It should be compacted to 97 percent of
the Marshall Density.
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Slope Stability Analysis

The stability of the existing slopes to be Mud Creek located at the east property boundary
was analyzed by using Bishop’s Modified Method. Slope/W.Geoslope office, Version 4.23
computerized system was used to assess stability of the slope. The purpose of the analysis
was to assess the stability of the existing slopes and to determine the required set back of the
proposed residences from the crest of the slopes. Five cross-sections of the slope were
analysed to provide a complete coverage of the slopes at the site. These cross-sections have
been shown as Sections 1-1, 2-2, 3-3, 4-4 and 5-5 on Figure 1. The cross-sections of the
slopes were surveyed by representatives of H.A. Ken Shipman Surveying Ltd. and
supplement by topographic survey. The cross-sections were verified in the field with a
clinometer.

The slopes were analysed for the following conditions:
(1) Total stress analysis,

(ii) Total stress analysis with seismic loading, and
(iii)Effective stress analysis.

The following assumptions were made:

(I)  Surveyed Cross-Sections 1-1, 2-2, 3-3, 4-4 and 5-5 represent the existing slopes at the
locations shown on Site Plan, Figure 1. The toe of the slope at Section 1-1 is at
Elevation 86.5 m and the crest of the slope at Elevation 89.5 m with overall slope
inclination of 2.6H:1V. At Cross-Section 2-2, the toe of the slope is at Elevation
86.5 m and the crest at Elevation 89.5 m. The slope inclination is 3.75H:1V. The toe
of the slope at Section 3-3 is at Elevation 85 m and the crest at Elevation 89 m with
overall slope inclination of 10H:1V. The crest and toe of the slope at Section 4-4 are
at Elevation 88.5 m and 84.5 m respectively resulting in our overall slope inclination
of 8H:1V. The upper portion of the slope is at an inclination of 5.4H:1V whereas
close to the toe the slope is at an inclination of 2H:1V. The crest of the slope at Cross-
Section 5-5 is at Elevation 88.5 m and the toe at Elevation 84.5 m. The overall slope
is at an inclination of 8.9H:1V with the upper steeper section being at an inclination of
44H:1V.

(2) The soil stratigraphy for the various cross-sections is shown on Figures 25 to 42
inclusive. The soil stratigraphy was established from the boreholes drilled at the site
for the geotechnical investigation.

(3)  The engineering properties of the various soils used in the slope stability analysis are
given on Table IIl. The unit weight of the various soils was established from
laboratory tests. The undrained shear strength of the silty clay was established by
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performing in-situ field vane tests. The shear strength parameters were selected based
on literature search. Previous work undertaken on the Ottawa Area Clays by Mitchell
(1970), Sangrey & Paul (1971), Eden, Fletcher and Mitchell (1971), Eden & Jarret
1971, Mitchell & Eden 1972 was reviewed. In addition, a certain number of back
analysis of the natural slopes in Champlain clay have been presented in the literature
(Crawford & Eden 1967, Eden & Mitchell 1970, Lefebvre & La Rochelle 1974, Lo &
Lee 1974) and were reviewed. The review indicated that values of the effective
cohesion (c’) and effective angle of internal friction (@) of the clay obtained by the
various researchers varied from 5.3 kPa to 11.5 kPa and 31 degrees to 35 degrees
respectively. The effective cohesion (c’) and effective angle of internal friction (@’)
values applicable in this case depend on the stress conditions in the slopes. Based on
the review of the literature and site conditions, and using somewhat conservative
approach an effective cohesion of 10 kPa and effective angle of internal friction of 27
degrees was used in the analysis.

Table llI
Engineering Properties of Various Soils
Effective Stress Parameters Total Stress Parameters
Soll Type wlc'a?gnht Cohesion, ¢’ | Angle of Internal Shear Angle of Internal
(kPa) Friction, @’ Strength (kPa) Friction, @’
Siity Sand 18 0 30 - -
Siity Clay 1 19 10 27 120 0
Silty Clay 2 17 10 27 50 0
Till 22 0 35 - -
Sandy Peat 12 5 30 50 0
(4)  Groundwater table was recorded at a depth of 4.2 m and 4.5 m (Elevation 84.3 m to
84.2 m) in Boreholes 5 and 6 located close to the crest of the slope and at a depth of
1.7 m (Elevation 83.9 m and 83.7 m) respectively in Boreholes 7 and 8 located close
to the toe of the slope. However, as a somewhat conservative approach the slope was
assumed to be fully saturated with the groundwater table at the surface of the slope.
(5)  The slopes were re-analysed using a horizontal force of 0.21 g during a seismic event.

The results of the analysis of the slopes are given on Figures 25 to 42 inclusive and have
been summarized on Table IV.
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Table IV
Result of Stability of Slope Analyses
Section Condition Factor of Figure

Analysed Safety No.
1-1 Effective Stress Analysis 2.24 25
1-1 Total Stress Analysis 8.0 26
1-1 Total Stress Analysis with Seismic Loading 3.61 27
2-2 Effective Stress Analysis 2.48 28
2-2 Total Stress Analysis 8.51 29
2-2 Total Stress Analysis with Seismic load with line 3.76 30

load located 10 m from crest of slope

3-3 Effective Stress Analysis, toe failure 4.56 31
3-3 Effective Stress Analysis — deep seated failure 3.89 32
3-3 Total Stress Analysis 19.63 33
3-3 Total Stress Analysis with Seismic load 6.87 34
4-4 Effective Stress Analysis, toe failure 1.82 35
4-4 Effective Stress Analysis — upper slope failure 3.66 36
4-4 Total Stress Analysis 9.74 37
4-4 Total Stress Analysis with Seismic load 3.14 38
5-5 Effective Stress Analysis, toe failure 4.03 39
5-5 Effective Stress Analysis ~ deep seated failure 3.35 40
5-5 Total Stress Analysis 9.74 4
5-5 Total Stress Analysis with Seismic load 3.06 42

It is noted that the factors of safety computed for Sections 4-4 and 5-5 for Total Stress
Analysis and Total Stress Analysis with seismic loading are higher than reported previously
in the original geotechnical investigation report for peak horizontal acceleration of 0.1 g.
The reason for this is that in the original report, inadvertently creek slope had been analysed
for these two cross-sections instead of the table land slope.

Current practice of the City of Ottawa requires a minimum acceptable factor of safety of 1.5
for static loading conditions. The minimum acceptable factor of safety for seismic loading
conditions is 1.1 (Mitchell 1983). The computed factor of safety for the static loading
conditions varies from 1.82 to 19.63. These factors of safety satisfy the requirement of a
minimum factor of safety of 1.5. The factor of safety for seismic loading conditions varies
from 3.06 to 6.87 and satisfies the minimum required factor of safety of 1.1. It is therefore
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concluded that the slopes on the site are stable and that a geotechnical set back from the crest
of the slope for construction purposes is not required.

The following recommendations are made to ensure that construction on the site will not
adversely affect the stability of the slopes.

(1)  Care should be exercised during construction to ensure that the existing slopes are not
steepened by placement of fill close to the crest of the slope since this would reduce
the stability of the slope.

(2)  Excavations should not be undertaken at the toe of the slopes since this would
adversely affect the stability of the slopes.

(3)  Natural drainage paths should not be blocked by placement of fill on the slope.

(4)  Vegetation should not be removed from the faces of the slopes to prevent erosion.
Additional vegetation should be planted on the slopes wherever necessary.
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Toe Erosion

A series of air photographs of Mud Creek taken in the vicinity of the proposed development
were analyzed using stereoscopic viewing technique. Air photos from 1936, 1968, 1975,
1984, 1997, 2001 were analyzed at their respective scales and compared through time. The
study reach spanned from the creek crossing under First Line Road in the southwest to the
Barnkfield Road crossing in the north. In general, there appeared to be no significant change
in stream morphology from 1936 to 2001. Water levels were confined to the stream bed with
no signs of unconfined flow in the floodplain. Water levels appeared to vary between the
photographs, as did vegetation canopy cover as a result of seasonal variation between the
photographs. There also did not appear to be any sign of slope failures (slumping, ground
cracks, ground subsidence, upheaval etc.) or erosion along the creek. It is therefore
considered that a ‘toe erosion’ allowance is not required.

Subsequent to a peer review by Golder Associates, the site was revisited by a senior
geotechnical engineer and senior geotechnician from Trow Associates Inc. on January 25,
2011. At the time of the visit, the creek banks were partially covered with snow. However,
intermittent vegetation was visible in spite of the snow cover. There was no evidence of
erosion of the creek banks.

It is understood that a meeting was held on-sitt on August 21, 2007 between the
representatives of Rideau Valley Conservation Authority, City of Ottawa staff, David
McManus Engineering Ltd and Trow Associates Inc. staff. During the site visit, stakes were
planted to define the limit of development as determined in consultation with representatives
of Rideau Valley Conservation Authority for Maple Creek and Leimerk Developments. The
stakes were surveyed by David McManus Engineering Ltd. and the limit of development line
plotted. This limit of development line is shown on Site Plan, Figure 1. It is recommended
that no construction should be undertaken at the site beyond the limit of development line.
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General Comments

The comments given in this report are intended only for the guidance of design engineers.
The number of boreholes required to determine the localized underground conditions
between boreholes affecting construction costs, techniques, sequencing, equipment,
scheduling, etc., would be much greater than has been carried out for the design purposes.
Contractors bidding on or undertaking the works should, in this light, decide on their own
investigations, as well as their own interpretations of the factual borehole results, so that they
may draw their own conclusions as to how the subsurface conditions may affect them.

The information contained in this report is not intended to reflect on environmental aspects of
the soils. Should specific information be required, including for example, the presence of
pollutants, contaminants or other hazards in the soil, additional testing may be required.

We trust that the information contained in this report will be satisfactory for your purposes.
Should you have any questions, please do not hesitate to contact this office.

Trow Associates Inc.
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Revised Geotechnical Investigation Report - North West Half of Lot 3, Concession A, Ottawa, Ontario OTGEO0018055A

Noteé On Sample Descriptions

1. All sample descriptions included in this report follow the Canadian Foundations Engineering Manual soil
classification system. This system follows the standard proposed by the International Society for Soil
Mechanics and Foundation Engineering. Laboratory grain size analyses provided by Trow Associates Inc.
also follow the same system. Different classification systems may be used by others; one such system is
the Unified Soil Classification. Please note that, with the exception of those samples where a grain size
analysis has been made, all samples are classified visually. Visual classification is not sufficiently accurate
to provide exact grain sizing or precise differentiation between size classification systems.

ISSMFE SOIL CLASSIFICATION

| CLAY | SILT 1 SAND | GRAVEL COBBLES BOULDERS
] FINE [ MEDIUM | COARSE | FINE ]| MEDIUM_ | COARSE | FINE MEDIUM COARSE

0.002 OI.OOG 0.[02 0.(])6 O.IZ 0.6 20 6.0 20 60 2?0

| i ] 1 ]
EQUIVALENT GRAIN DIAMETER IN MILLIMETRES

|_CLAY (PLASTIC) TO 1 FINE | MEDIUM ] CRS. T FINE | COARSE 1]
|_SILT (NONPLASTIC) 1 SAND 1 GRAVEL ]

UNIFIED SOIL CLASSIFICATION

2. Fill: Where fill is designated on the borehole log it is defined as indicated by the sample recovered during
the boring process. The reader is cautioned that fills are heterogeneous in nature and variable in density or
degree of compaction. The borehole description may therefore not be applicable as a general description
of site fill materials. All fills should be expected to contain obstruction such as wood, large concrete pieces
or subsurface basements, floors, tanks, etc., none of these may have been encountered in the boreholes.
Since boreholes cannot accurately define the contents of the fill, test pits are recommended to provide
supplementary information. Despite the use of test pits, the heterogeneous nature of fill will leave some
ambiguity as to the exact composition of the fill. Most fills contain pockets, seams, or layers of organically
contaminated soil. This organic material can result in the generation of methane gas and/or significant
ongoing and future settlements. Fill at this site may have been monitored for the presence of methane gas
and, if so, the results are given on the borehole logs. The monitoring process does not indicate the volume
of gas that can be potentially generated nor does it pinpoint the source of the gas. These readings are to
advise of the presence of gas only, and a detailed study is recommended for sites where any explosive
gas/methane is detected. Some fill material may be contaminated by toxic/lhazardous waste that renders it
unacceptable for deposition in any but designated land fill sites; unless specifically stated the fill on this site
has not been tested for contaminants that may be considered toxic or hazardous. This testing and a
potential hazard study can be undertaken if requested. In most residential/commercial areas undergoing
reconstruction, buried oil tanks are common and are generally not detected in a conventional geotechnical
site investigation.

3. Till. The term till on the borehole logs indicates that the material originates from a geological process
associated with glaciation. Because of this geological process the till must be considered heterogeneous in
composition and as such may contain pockets and/or seams of material such as sand, gravel, silt or clay.
Till often contains cobbles (60 to 200 mm) or boulders (over 200 mm). Contractors may therefore
encounter cobbles and boulders during excavation, even if they are not indicated by the borings. It should
be appreciated that normal sampling equipment cannot differentiate the size or type of any obstruction.
Because of the horizontal and vertical variability of till, the sample description may be applicable to a very
limited zone, caution is therefore essential when dealing with sensitive excavations or dewatering programs
in till materials.



Log of Borehole 1 ¥Trow

Project No: OTGE00018055A
Figure No. 3

Project: Geotechnical Investigation - Proposed Residential Subdivision

) Page. 1 of 1
Location: 5599 First Line Road, Rideau Township, Ontario

Date Drilled: July 18th, 2005 Split Spoon Sample = Combustible Vapour Reading O
. Auger Sample Natural Moisture Content X
Drill Type: ger Samp @ "
SPT (N) Value o Atterberg Limits —0
Datum: Geodetic Elgvation Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube . % Strain at Failure
Logaed by: . Shear Strength by
gg y —_— CheCked by— \S/:::rTSet;angth by -é- Penatrometer Test A
s i Standard Penetration Test N Value Combustible Vapour Reading (ppm) [ S
al ¥ Geodetic | D 250 500 750 &1 Naturat
w "B‘ SOIL DESCRIPTION Elevation ? 20 40 60 80 Natural Moisture Content % P {Unit WL
Ll o m ¢ [ Shear Strength kPa | Atterberg Limits (% Dry Welght) lé KN/m?®
: 96.5 o 50 100 150 20 40 60 §
TR N\JOPSOIL =75 mm /1964 AREIEE 2 Rt SRS B
| _SILTY SAND ]
H | Fine to medium grained, some gravel and
cobbles, moist to wet, (loose).
x5 952
| SAND
Fine to medium grained, some gravel and
[+,*.4 cobbles, moist to wet, (dense to very ]
> dense).
>
92.1
o . 1
P.ceod  Second water level measured at 4.6 m
L. 4 depth. ]
S5 91.3
TILL
— Silty sand and gravel, some cobbles and ]
boulders, grey, moist to wet, (compact to
—dense). -
= - 242
86.1
Auger Refusal @ 10.4 m depth
NOTES:
1.Borehole/Test Pit data requires Interpretation by Trow WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Flole Open Run | Depth % Rec. RQD %
2. Piezometer installed upon completion. Time Level (m) To (m) No. {m)
On completion n/d n/d
103 Days 4.4 n/a
3.Field work supervised by a Trow representative 103 Days 4.6 n/a
4.See Notes on Sample Descriptions
5.This Figure is to read with Trow Associates Inc. report
OTGEG0018055A

LOG OF BOREHOLE OTGEO00018055-BH1-8.GPJ TROW OTTAWA.GDT 2/1 111




Log of Borehole 2

Project No:  OTGE00018055A

‘1'-’Trow

Figure No. 4

LOG OF BOREHOLE OTGE00018055-BH1-8.GPJ TROW OTTAWA.GDT 2/11/11

Project: Geotechnical Investigation - Proposed Residential Subdivision ] 5
Page. of
Location: 5598 First Line Road, Rideau Township, Ontario —
Date Drilled: July 18th, 2005 Split Spoon Sample 2] Combustible Vapour Reading O
Drill Type: Auger Sample m Natural Molsn.ma Content X
SPT (N) Value [o] Atterberg Limits —
Datum: Geodetic Elevation Dynamic Con Test —_— Undrained Triaxie at ®
Shelby Tube [ ] % Strain at Failure
Logged by: . Shear Strength by
99 y Checked by 3:§:rTSet;tengm by _g Penetrometer Test A
s i Standard Penetration Test N Value Combustible Vapour Reading (ppm) [ S
al ¥ Geodstic | O 250 500 750 £ Natural
Wil B SOIL DESCRIPTION Elevation P 20 40 60 80 Natural Moisture Content % P | Unit Wit
L1 8 m } | Shear Strength kPa | Atterberg Limits (% Dry Weight) ’g KA/m®
L 96.2 ol 50 100 150 20 40 60 s
1 N\JOPSOIL ~90 mm /196.1 B3 TR REd B
| SILTY SAND N
Some organics, brown, moist, (loose).
I 95.3
—CLAYEY SILT — = 18.8
Some sand seams, brown, moist, (stiff). 047 : ’
SILTY SAND -
| Brown, moist, (loose).
T 93.9
| TILL _
Sandy silt to clayey silt, some gravel and
cobbles, grey, moist to wet, (loose to o1
compact). A
4 SAND
|~ Fine to medium grained, some limestone =
fragments, grey, moist to wet, (compact). X
)OO o —91.6
Second water level measured at 4.5 m
depth. [
TIiLL :
Sandy silt to clayey silt, some gravel, grey,
— moist to wet, (Ioose to dense). I X
Continued Next Page
NOTES: B
1.Borehole/Test Pit data requires Interpretation by Trow WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.Piezometer installed upon completion. Time | _Level (m) To (m) No. (m)
On completion n/d n/d
103 Days 3.9 n/a
3.Field work supervised by a Trow representative 103 Days 4.5 n/a
4.See Notes on Sample Descriptions
5.This Figure is to read with Trow Associates Inc. report
QTGEO0018055A




LOG OF BOREHOLE OTGE0C018055-BH1-8.GPJ TROW OTTAWA.GDT 2/14/11

Log of Borehole 2

Project No: OTGED0018055A

YTrow
4

Figure No.
Project: Geotechnical Investigation - Proposed Residential Subdivision
Page. 2 of 2
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) [ S
gl ¥ Goodetic 1D 250 500 750 & Natural
w 'g' SOIL. DESCRIPTION Elevation 'tJ 20 40 60 Natural Moisture Content % P |Unit Wt.
Ll o m & | Shear Strength Atterberg Limits (% Dry Welight) é KN/m®
£ 84.2 2 50 100 150 20 40 80 §
TILL : : B
Sandy silt to clayey silt, some gravel, grey,
— moist to wet, (loose to dense). (continued) ] 83.4
Borehole Terminated @ 12.8 m depth
NOTES:
1.8orehole/Test Pit data requires Interpretation by Trow WATER LEVEL RECORDS CORE DRILLING RECORD
beiorslussbylathers Elapsed Water Hole Open Run Depth % Rec. RQD %
2.Piezometer installed upon completion. Time | Level (m) To (m) No. (m)
On completion n'd n/d
103 Days 39 na
3.Field work supervised by a Trow representative 103 Days 4.5 na
4.5ee Notes on Sample Descriptions
5.This Figure is to read with Trow Associates Inc. report

OTGEQQ018055A




Log of Borehole 3

Project No: OTGE00018055A

YTrow

LOG OF BOREHOLE OTGE00018055-BH1-8.GPJ TROW OTTAWA.GDT 211711

, _ Figure No. 5
Project: Geotechnical Investigation - Proposed Residential Subdivision ]
. Page. of 1
Location: 5599 First Line Road, Rideau Township, Ontario - ==
Date Drilled: July 18th, 2005 Split Spoon Sample R Combustible Vapour Reading O
A Sam
Drill Type: uger Sample m Natural Mofstr:srs Content X
SPT (N} Value lo] Attarberg Limits —e
Datum: Geodetic Elevation Dynamic Cone Test —_— Undralned Triaxial at ®
Shelby Tubs B % Strain at Failure
Logged by: h by: Shear Strangth by
gg y C ecked Y Eah::ITE‘;‘l:ngm by 'g Penetrometar Test A
. Standard Penetration Test N Valus Combustible Vapour Reading (ppm) | S
llic 250 500 750 & | Natural
SOIL DESCRIPTION Elevation P 20 40 60 80 Natural Moisture Content % | Unit Wt,
- M Shear Strength kPa Atterberg Limits (% Dry Weight) IE. KN/m?
95.8 . 50 100 150 20 40 60 §
z 4 JOPSOIL~180 mm 95.6 REAR SR R B3 R 3
Ap L —4ma% s
| SANDY SILT TO SILTY SAND _
Some organics, grey, moist, (loose). 95.1
| TiLL 1
Sandy silt to silty sand, some gravel, grey,
moist to wet, (compact to dense).
- — 2
— — 3
= ] 7 X
) 4 X
90.5 X
— - [
- — 7
H — ] 8 o X
- — 9
86.4 v
Auger Refusal @ 9.4 m depth : A
NOTES:
1.Borehole/Test Pit data requires Interpretation by Trow WATER LEVEL RECORDS CORE DRILLING RECORD
before use by athers Elapsed Water Hole Open Run Depth % Rec. RQD %
2. Piezometer installed upon completion. Time Level (m) To (m) No. (m)
On completion n/d n/d
103 Days 5.3 n/a
3.Field work supervised by a Trow representative
4.See Notes on Sample Descriptions
5.This Figure is to read with Trow Associates inc. report
OTGE00018055A B ]




LOG OF BOREHOLE OTGE00018055-BH1-8.GPJ TROW OTTAWA.GDT 2/11/14

Log of Borehole 4

Project No: OTGE00018055A

YTrow

] Figure No. 6
Project: Geotechnical Investigation - Proposed Residential Subdivision ] 1
Page. of
Location: 5599 First Line Road, Rideau Township, Ontario
Date Drilled: July 21st, Sept 6th, 2005 Split Spoon Sampls [} Combustible Vapour Reading 0
Drill Type: Auger Sample m Natural Molsture Content X
SPT (N) Value [o] Atterberg Limits —©
Datum: Geodetic Elevation Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube . % Strain at Failure
Loaaged by: . Shear Strength by
99 y Checked by 3:ne:rTitsr;angm by -é- Penetrometer Test A
. Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
G Goodetic (D 250 500 750 §i| Natural
w SOIL DESCRIPTION Elevation ? 20 40 60 80 Natural Moisture Content % P 1Unit Wt.
L m M Shear Strength kPa Atterberg Uimits (% Dry Weight) |E- KN/m®
: %24 o] s 100 20 240 e IS
N TOPSOIL ~150 mm 923 :
b | SAND
Medium to coarse grained, brown, moist,
(dense). - X
90.4
oL 90.15
Sandy silt to silty sand, some gravel, X
[~ frequent cobbles and boulders, grey, moist
to wet, (compact to very dense).
—Second Water Level Measured at2.38 m —
- Began coring till @ 4.0 m depth 7
e
— 1842
Borehole Terminated @ 8.2 m
NOTES:
1.Borehole/Test Pit data requires Interpretation by Trow WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Efapsed Water Hole Open Run | Depih % Fec. RQD %
2.Piezometer installed upon completion. Time | __Level (m) To (m) No, (m)
On completion n/d n/d
103 Days 2.3 n/a
3.Field work supervised by a Trow representative 103 Days 2.4 n/a

4.See Notes on Sample Descriptions

6.This Figure is to read with Trow Associates Inc. report

OTGE00018055A




LOG OF BOREHOLE OTGE00018055-BH1-8.GPJ TROW OTTAWA.GDT 2/11/11

Log of Borehole 5

YTrow

Project No: OTGE00018055A
. Figure No. 7
Project: Geotechnical Investigation - Proposed Residential Subdivision ] ]
Page. of
Location: 5599 First Line Road, Rideau Township, Ontario
Date Drilled: July 22nd, 2005 Split Spoon Sample 2] Combustible Vapour Reading O
Drill Type: Auger Sample m Natural Moisture Content X
SPT (N) Value le) Atterberg Limits —o
Datum:; Geodetic Elevation Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube [ ] % Straln at Failure
Logaed by: . Shear Strength by
99 y Checked by egsgr_rit:ngm by -g Penetrometer Test A
s i Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
al ¥ Geodetic |D 250 500 750 £ Natural
Wi B SOIL DESCRIPTION Elevation P 20 40 60 80 Natural Moisture Content % P |Unit Wt
L1 8 m M Shear Strength kPa Atterberg Limits (% Dry Weight) é KN/m®
L 885 o §
1 JOPSOIL ~600 mm
. 879
SILTY CLAY -
Grey, maist to wet, (very stiff to firm). ] 1 : X
18.5
— 2
B B X 18.1
— 3
17.2
— 4
84.3
— 5
82.7
| _TILL — 6
Sandy silt to silty sand, some gravel, grey,
= | _moist to wet, (compact to dense). ]
HE4- — 7
i 81.2
Borehole Terminated @ 7.3 m
NOTES:
1.Borehole/Test Pit data requires Interpretation by Trow WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. AQD %
2.Piezometer installed upon completion. Time Level (m) To (m) No. (m)
On completion n/d n/d
102 Days 4.2 n‘a
3.Field work supervised by a Trow representative
4.See Notes on Sample Descriptions
5.This Figure is to read with Trow Associates Inc. report
OTGEC0018055A
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Log of Borehole 6

Project No: OTGE00018055A

¥ Trow

. Figure No. 8
Project: Geotechnical Investigation - Proposed Residential Subdivision ]
. Page. 1 of
Location: 5599 First Line Road, Rideau Township, Ontario B
Date DnHEdI Juiy 2 ; St, 2005 Spilit 5@001’1 Samp.'s & Combustible Vapuur Readlng D
: A :
Drill Type: uger Sample m Natural h!o{ﬁura Content b4
SPT (N) Value [o] Atterbarg Limits —
Datum: Geodetic Elevation Dynamic Gone Test — Undrained Triaxial at &
Shelby Tube [ ] % Strain at Fallure
Logged by: Check : Shear Strength by
gged by ecked by Shear Sirngih by t sl A
s ] Standard Penetration Test N Value Combustible Vapour Reading (ppm) [ S
al ¥ Geodetic 1D 250 500 750 £ | Naturat
Wl g SOIL DESCRIPTION Elevation ? 20 40 60 80 Natural Moisture Content % P [ Unit Wt,
Lo n M Shear Strength kPa Atterberg Limits (% Dry Weight) IE KN/m°
- 88.7 . 50 100 150 200 20 40 60 S
;5 CLAYEY SILT TO SILTY CLAY
2 ;E_ Brown/grey, moist to wet, (very stiff).
Y'Y
— 1
18.7
189
— = 2
- 17.2
— — 4
? 842 840
TILL
Sandy silt to silty sand, some gravel, grey,
moist to wet, (compact to dense). ~183.5 5 cor
Refusal To Augers @ 5.2 m ——
NOTES:
1.Borehole/Test Pit data requires interpretation by Trow WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Ela_psed Water Hole Open Run Depth % Rec. RQD %
2. Piszometer installed upon completion. Time Level (m) To (m) No. (m)
On completion n'd n/d
102 Days 45 n/a

3.Field work supervised by a Trow representative
4.Ses Notes on Sample Descriptions

5.This Figure is to read with Trow Associates Inc. report
OTGEO0018055A




LOG OF BOREHOLE OTGE00018055-8H1-8.GPJ TROW OTTAWA.GDT 2/11/11

Log of Borehole 7

Project No: OTGEQ0018055A

YTrow

3.Field work supervised by a Trow representative
4.See Notes on Sample Descriptions

5.This Figure is to read with Trow Associates Inc. report

OTGEQ0018055A

] Figure No. 9
Project: Geotachnical Investigation - Proposed Residential Subdivision 1 1
Page. of
Location: 5599 First Line Road, Rideau Township, Ontario
Date Drilled: July 22nd, 2005 Spiit Spoon Sample R Combustible Vapour Reading O
Drill Type: Auger Sample m Natural MDBS1'..JI‘B Conitent X
SPT (N) Value o] Atterberg Limits | —
Datum: Geodetic Elevation Dynamic Cone Test —_— Undrained Triaxal at ®
Sheiby Tube a8 % Strain at Failure
ed by: . Shear Strangth by
Logg y Checked by 3::2; it:mgm by g» eonesl il ol A
s i Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
gl ¥ Geodetic {D 250 500 750 &1 Natural
w 'g' SOIL DESCRIPTION Elevation P 20 40 60 80 Natural Moisture Content % P [Unit Wt.
L1 g m {1 Shear Strength KPa | Atterberg Limits (% Dry Waight) [ L | y/m?
- 856 |, 20 40 e §
SFNJOPSOLL ~125 mm 1855 wt :
“f-1-1_SILTY SAND
‘I-}:1 Some decomposing wood pieces, brown,
-1:/:] moist to wet, (loose).
XK 84.1
A 4 TILL 839
Silty clay, some gravel, grey, moist to wet,
[ (stiff).
826
TILL
Silty sand, some gravel and cobbles, grey,
[ moist to wet, (compact). n
81.2
Borehole Terminated @ 4.4 m
NOTES:
1.Borehole/Test Pit data requires Interpretation by Trow WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.Borehole backfilled upon completion. Time Level (m) To (m}) No. (m)
On completion n/d n/d
102 Days 1.8 nfa




LOG OF BOREHOLE OTGE00018055-BH1-8,.GPJ TROW OTTAWA.GDT 2/11/11

Project No: OTGE00018055A

Log of Borehole 8

YTrow

3.Field work supervised by a Trow representative

4.See Notes on Sample Descriptions

5.This Figure is to read with Trow Associates Inc. report

OTGE00018055A

] _ Figure No. 10
Project: Geotechnical Investigation - Proposed Residential Subdivision
Page. 1 of
Location: 5599 First Line Road, Rideau Township, Ontario B
Date Drilled: July 22nd, 2005 Split Spoon Sample B Combustible Vapour Reading 0
Drill T . Auger Sample m Natural Moisture Contant X
we SPT (N) Value o Attarberg Limits —b6
Datum: Geodetic Elevation Dynamic Cone Test — Undrained Triaxial at ®
Shelby Tube [ ] % Strain at Faliure
Logged by: Chec : Shear Strangth by
0gg y: ked by mr\r&wgm by ;I; i il A
. § Geodatic E Standard Penetration Test N Value Comb:sst:)ble Vagoogr Reﬂcgr;g (ppm) 5 —
w “5'1 SOIL DESCRIPTION Elevation P 20 40 60 80 Natural Moisture Content % P [Unit Wt.
Ll o m | [Shear Strength KPa |  Atterber Limhts (% Dry Weight) | L | jonym®
L _ 85.4 o 50 __ 100 150 200 20 40 60 s
37 N\JOPSOIL ~90 mm /1853 : e -
, 1 SANDY PEAT _
N
¥ 842
TILL
A4 [~ Silty sand, some gravel and cobbles, grey, — 83.7
- moist to wet, (compact to dense). )
83.1
Refusal To Sampling @ 23 m
NOTES:
1.Borehole/Test Pit data requires Interpretation by Trow WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.Borehole backdilled upon completion. Time Level (m) To (m) No. (m)
On completion nid n/d
102 Days 1.7 n/a




LOG OF BOREHOLE OTGE00018055-BH1-8.GPJ TROW OTTAWA.GDT 2/11/11

Log of Borehole 9

YTrow

Project No: OTGE00018055A
] Figure No. 11
Project: Geotechnical Investigation - Proposed Residential Subdivision 1
Page. of
Location: 5599 First Line Road, Rideau Township, Ontario
Date Drilled: Sept 6th, 2005 Split Spoon Sample b2 Combustible Vapour Reading O
Drill Type: Auger Sample m Natural Moisture Content X
SPT (N) Value lo] Atterberg Limits —0
Datum; Geodestic Elevation Dynamic Cone Test Undrained Triexial at ®
Shelby Tube [ ] % Strain at Failure
Loaqged by: . Shear Strength by
gg y CheCked by \S/:;:rTSet;tength by -é- Penetrometer Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) [ S
al ¥ Geodetic | D 250 500 750 £ Natural
w "é' SOIL DESCRIPTION Elevation ? 20 40 60 80 Natural Moisture Content % P | Unit Wi,
Ll 8 m & [ Shear Strength kPa | Atterberg Limits (% Dry Weight) é KN/m®
L 90 o 50 100 150 20 80 s
FILC e et 2
Sandy silt with roots, highly organic, dark
[~ grey fo black, slightly moist, (loose to very ]
loose).
88.5
SANDY SILT
.| Some organics, dark grey, moist, (very 879
L1 loose). AB
SILTY CLAY
Grey, very moist to wet, (firm to stiff). -
81.6
CLAYEYSILT
Trace to some sand, grey, wet, (stiff).
80.5
Borehole Terminated @ 9.5 m
NOTES:
1.Borehole/Test Pit data requires Interpretation by Trow WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.Borehole backfilled upon completion. Time Level (m) To (m) No. {m)
On completion n/d n/d
102 Days 27 n/a

3.Field work supervised by a Trow representative

4.See Notes on Sample Descriptions

5.This Figure is to read with Trow Associates Inc. report

OTGEOQQ18055A




LOG OF BOREHOLE OTGEO00018055-BH1-8.GPJ TROW OTTAWA.GDT 2/11/11

Project No: OTGE00018055A

Log of Borehole 10

YTrow

] Figure No. 12
Project: Geotechnical Investigation - Proposed Residential Subdivision 1 1
Page. of
Location: 5599 First Line Road, Rideau Township, Ontario -
Date Drilled: 'February 7, 2011 Spiit Spoon Sample R Combustible Vapour Reading O
. Auger Sample Natural Moisture Content
Drill Type: S; " T X
(N) Value [o) Atterberg Limits —
Datum: Geodetic Elevation Dyniamic Cone Test Undrained Triaxial at ®
Shelby Tube [ ] % Strain at Failure
. . Shear Strength by
Logged by Checked by: \Slzzgr_rssts‘rengm by 'é' P rome T A
s i Standard Penetration Test N Value Combustible Vapour Reading (ppm) [S
al ¥ Geodetic | O 250 500 750 & | Natural
wl ¥ SOIL DESCRIPTION Elovation | p 20 40 60 80 Natural Molsture Content % P (Unit Wt.
Ll o m h Shear Strength kPa |  Afterberg Limits (% Dry Weight) é KN/m*®
L 90.5 o _50 100 150 200 20 40 80 s
AL TOPSOIL ~ 900mm RERE R ks -
L ] i@
N 89.6
TI-SILTY SAND 1
-] Some gravel, slightly cohesive, brown to :
-}~ grey, moist to wet (very loose to loose) — 89
AR —{87.9
7% SILTY CLAY
41— Silty sand seams or pockets, very moistto _|
’2: wet (firm to stiff)
4
1491 i
4%
Yryr— —
5%%%
7
94
2%%%
M _
%%
;//;
10 ]
1%
Vri— —
— 7
—82.9
SILTY SAND
‘1-Some gravel, grey, wet (loose) —e2a 8
Borehole Terminated @ 8.2 m
NOTES:
1.Borehole/Test Pit data requires Interpretation by Trow WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.Piezometer installed upon completion. Time Level (m) To (m) No. {m)
On completion 1.5

3.Field work supervised by a Trow representative

4.5ee Notes on Sample Descriptions

5.This Figure is to read with Trow Associates Inc. report

OTGEDQOD18055A
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Project No: OTGE00018055A

Log of Borehole 11

¥YTrow

Figure No. 13

Project: Geotechnical Investigation - Proposed Residential Subdivision 1
Page. of 1
Location: 5599 First Line Road, Rideau Township, Ontario
Da!e Drl“ed: ‘February 7,201 Split Spoon Sample = Combustible Vapour Reading O
Drill Type: Auger Sample m Natural Moisture Content b4
) SPT (N) Value o Atterberg Limits -
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube B % Strain at Failure
Logged by: Ch : Shoar Strangth by
gg Y ecked by 3:?’9:}59"?19‘“ by ';' Panstrometer Test Fa
s ) Standard Penetration Test N Value Combustible Vapour Reading (ppm) [S
al ¥ Geodetic | D 260 500 750 & | Naturai
Wi g SOIL DESCRIPTION Elevation ? 20 40 60 80 Natural Moisture Content % P {Unit Wt.
L E n } [ Shear Strength kPa | Atterberg Limits (% Dry Weight) 'é KN/m?®
886 ‘ 50 100 150 200 20 40 60 s
¥% ] TOPSOIL ~ 300mm 83 | [F5f ' R REE
| SANDY SILTY CLAY 1@
Silty sand layers or pockets, brown, moist
(firm to stitf) _ X
19.2
N 859
4 SILTY CLAY
W~ Silty sand seams or pockets, very moistto 3
] wet (stiff to very stiff)
900 n
%595
9% i !
10 844 19.3
9%
5% . =
1951
247 83.6 s
151 SANDY SILT TILL
-1 Some gravel, sligtly cohesive, grey, moust
-|~to very moist (very loose to loose) X
= — 6
= — 7
“lsoa |
Borehole Terminated @ 8.2 m
NOTES:
1.Borehole/Test Pit data requires Interpretation by Trow WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.Piezometer installed upon completion. Time Level (m) To (m) No. (m)
On completion 42

3.Field work supervised by a Trow representative

4.5ee Notes on Sample Descriptions

5.This Figure is to read with Trow Associates Inc. report

OTGEO0018055A




LOG OF BOREHOLE OTGE00018055-BH1-8.GPJ TROW OTTAWA.GDT 2/11/11

Log of Borehole 12 ¥Trow

Figure No. 14
Page. 1 of 1

Project No: OTGE00018055A

Project: Geotechnical Investigation - Proposed Residential Subdivision

Location: 5599 First Line Road, Rideau Township, Ontario

Date Drilled: 'February 7, 2011 Split Spoon Sample 2] Combustible Vapour Reading ]
. Auger Sample Natural Moisture Content
Drill Type: g p m atu ure Conte X
SPT (N) Valus [o) Atterberg Limits —
Datum: Geodetic Elevation Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube B % Strain at Fallure
Logged by: . Shear Strength by
99 y Checked by—— \S/;s:rTSat;;angm by 'é- Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) [ S
al ¥ Geodstic | D 250 500 750 # | Natural
Wl B SOIL DESCRIPTION Elevation [i) 20 40 60 80 Natural Moisture Content % P | Unit Wt.
L (B n 4 [ Shear Strength kPa | Atterberg Limits (% Dry Weight) lé KN/m®
90.6 0 s
£ TOPSOIL ~ 500mm
l,g____ _
NS 89.7
3 :‘—'§iLi Y SAND —
| Some gravel, clayey, fine sand layers or
-}-pockets, brown, moist to wet (loose) —
. 88.3
s SILTY CLAY _
17y Silty sand seams or pockets, grey, very
7 moist to wet (firm to stiff) _
9
407
1 -
5%%,
o
i i
77 _
257
290 n
o -
83.6
1] SILTY SAND
1 Occasional gravel, grey, wet (very loose)
| 2.4
Borehole Terminated @ 8.2 m
NOTES: .
1.Borehole/Test Pit data requires Interpretation by Trow WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.Piezometer installed upon completion. Time Level (m) To (m) No. (m)
On completion 3.6

3.Field work supervised by a Trow representative

4.5See Notes on Sample Descriptions

5.This Figure is to read with Trow Associates Inc. report
OTGEODO18055A




LOG OF BOREHOLE OTGE00018055-BH1-8.GPJ TROW OTTAWA.GDT 2/11/11

Log of Borehole 13

YTrow

Projec'( No: OTGE00018055A
. Figure No. 15
Project: Geotechnical Investigation - Proposed Residential Subdivision ] 1
Page. of
Location: 5599 First Line Road, Rideau Township, Ontario
Date Drilled: 'February 7, 2011 Split Spoon Sample vz} Combustible Vapour Reading ]
Drill T e Auger Sample m Natural Moisture Content X
ype: SPT(N) Value [o) Atterberg Limits —
Datum: Geodetic Elevation Dynamic Cone Test Undrained Triaxiel at ®
Shelby Tube [ ] % Strain at Failure
Logged by: . Shear Strength by
99 y Checked by 3:::’;?"9"‘ by 'é— Penstrometer Test A
i Standard Penetration Test N Value Combustible Vapour Reading (ppm) |S
Geodetic | D 250 500 750 {4 Natural
SOIL DESCRIPTION Elevation P 20 40 60 80 Natural Moisture Content % B Unit Wt.
m M Shear Strength kPa Atterberg Limits (% Dry Waeight) IE. KN/m®
90 0 |— s
TOPSOIL ~ 600mm : >
e —89.4 E\
;| SILTY SAND P
~1-Some gravel, oxidized silt seams or - :
-| pockets, brown, moist to very moist (very
| _loose to loose) |
= —87.9
SILTY CLAY 876
Silty sand seams or pockets, grey, very - )
moist to wet (firm to stiff)
i 7
7% |
o
%% ;! B
99995
- -
477 .
N777%
% ﬂ 4 |
s -
%' ] 81.8
Borehole Terminated @ 8.2 m
NOTES:
1.Borehole/Test Pit data requires Interpretation by Trow WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2. Piezometer installed upon completion. Time Level (m) To (m) No. (m)
On completion 24
3.Field work supervised by a Trow representative
4.See Notes on Sample Descriptions
5.This Figure is to read with Trow Associates Inc. report
OTGEQOQ0018055A




FIG. No 16

PROJ. No. OTGECQ01B055A
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FIG. No. 17

PROJ. No. OTGEOOO18055A
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Figure No.:

Project No.: OTGE00018055A
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FiG. No. 19
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FiG. No. 20

PROJ. No. OTGEQOQ18055A
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PROJ. No. OTGEO0O18055A

FIG. No, 21
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FIG. No. 22

PROJ. No. OTGEOOO18055A
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FIG. No. 23

PROJ. No. OTGEOOO18055A
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Project No. OTGEO0018055A Figure No. 24

BASEMENT DRAINAGE DRAWING
(?_ﬁ)) '(fo ;ﬁf’:&oz ';:.".?,,if,*f.',,'ig,. (5) IMPERMEABLE SEAL (6) FLOOR SLAB .
?’truncte:lx" ::(i’a:a .gronulor peckfill option e /

AR

\\\.f//////y‘ Z 1

@ NN
NV
N\

AN

/—-(4) FREE ~ DRAINAGE BACKFILL

(7) MOISTURE BARRIER
(10) SLAB — ON — GRADE

ON SITE MATERIAL

IF APPROVED \ £

(3) C.S.A, FINE CONCRETE _ NZZ'%: 0% 1
AGGREGATE -.:..';:: . e ‘—‘4*—(‘3) BLINDING
- FJ .0.0 lm .\\‘_‘
. ‘h\
AN, N \
(2) PEA GRAVEL FOOTING ms:”,/’ {11) DRAINAGE TILE \l
(1) DRAINAGE TILE —/ ’:E‘fﬁmm © (2) PEA GRAVEL Y,
\ 3) C.S.A. FINE CONCRETE
(Not to Scatls) ~———— AGGREGATE -—‘,’/

NOTES T e, e -
OPTION A — GRANULAR BACKFILL

Drainage tie to consist of 100mm (4 in.) diomater weaping tile or aguivalermt perforated pipe lesding ta o posilive sump
or oytiet, Iinvert to be minimum of 150mm (6 in.) beiew uncerside of fleor siod.

2. Pea grovel 150mm (68 in.) top ond sides of drain, If drein iz nat on footing, place 100mm (4 in.) of paa gravel balow
drain.  20mm (3/4 in,) clegr stone may be used provided i Is coversd by on opproved porous geotextile memtwune

(Terralix 270R or equivelent).

3. C.SA line conerate oggregato to oct as filter material. Miniumurmn 300mm (12 in.) top and sidem of drain. This may
de replaced by on approved poroua geotextie membrone (Terrofix 270R or equivaient).

4, Free—draining backf — OPSS Gronular B or equivolent compocted to 93 to 93 (moximum) percent Standord Proctor density,
Dg{hpot’ caomp(cect"c’ln:r 'l:"nn 1.8m (8 ft.) from wall with heavy equipment. Use hond controliaa light compection equipment
within 1.8m L) o .

S. Impermeoble backfill acol ot compocted cloy, clayey sit or equivolent.
Do not backfill until wall is supported by basement and floor siebs or adequate brocing.

Molsture barrier to consist of compacted 20mm (3/4 in.) ciear stone or equivalent freg—druining materivl. Loyer to ba
200mm (8 in.) minimum thicknoss.

It original msail in frec—drgining seal may ba omitted.

Bosement wolla to be domp-—proofed.
9. Exterior grode to slepe awey from wall.
10. Slab—on—grade should net ba structyrally connected to well or facting,
11. Underfloor drain invert to be o least 300mm (12 in.) below underside of fiour siab. Dreinage tile ploced in parallel rows
( ) of pea grovel with 130mm (6 in.) of pea graves

6 1o 8m (20 to 231t) centres one way. FPlace drain on 100mm (4 in, A
top and sides. CSA fins concrets oggregate lo be provided as filter moterial or an cpproved geotextie membrane (as in

2 cbove) may be vaed,
12. Do not connest the underficor dreing (o perimeter drufes.
13. If the 20mm (3/4 In.) claor stone requires surface biinding, use 6mm (1/4 in) clear stane chips.
NOTE: A) \Underfloor dreingge con ba delaled whera net raquired (ses report).

OPTION B — CORE DRAIN

Prefabricated centinuous wall drains @ may be instolled and Zone 4 bockfliled with on sfis moterial compacted to 93 — 95%
roctor. Further coat sevings moy result by placing the wofl droins ot equal distance strips no greater then 2.5m spacing
ut the riska of water feakage musl dy assassed end then ossumsd by the cilent.

1. Woll droin option D may increoas the ateral pressures chove those of e convemional detail.
2, The use of wolerproofing detalla ot construction and empansion joinls moy oiso be required.

3. For Block woilts or wuhfon‘:ad cast In ploca concrate, the granuler bockflt opticn is recommended .
Note: If water toble exists gbove the floor siob, then options of gronuler in combinations with
the wall droin should be reviewed




8z

(w) souggsiq

4’

0]

€8

— ¥8

GZ "ON 614

.

— &8

— 98

—i /8

— 88

—1 68

(w) uoneasg

—1 06

— 6

— ¢6

~— €6

geiud
| QUOISaY07)
\ . zzwbrem nun

320.1pag ___.m_”.

14

L24d £ciud
oluoissyon  Oluoisayod
L1YBIop yup BLUBIBM JuN
Z2ien Ae|n

Z l

sisAleuy ssallg aA08yT

L uonoeg

sisAjeuy Ayjigels adojg

dm ] nesppy ‘peoy sur isil4 6655
VGS081L0003910



(w) soueysi

9C ON "Bi4

— 48

— 88

— 68

(w) uonens|g

— 08
— 16

— 26

— €6

GeIyd
puolssyon
zabispn uun

i
¥ooupag e

.v

Olud Olud
oGuoisayon 0cluoisayon
21yBops nun 6 LYBrep Jun
Zherd Aero

z I

sisfjeuy ssang jejo |

L uonoeg

sisAjeuy Agers edojg

dm] nespry ‘peoy sur 1sil4 6655
VYS5081.00039.10



8¢

9

ve

44

(w) soueysiq

14 c 0 z-

€8

/T *oN "B

— ¥8

— G8

— 98

— 48

— 88

— 68

— 06

— 16

— ¢6

geiud
ouoisayo)
caybiapm nun

|
ooIpeg __.m.

14

oyd olud
oguoisayon 0cluolsayod
Z1ublop yun  6HUBIBM Hun
2hen \:1Te)

4 L

6120 :buipeo olwsieg

sisAjeuy ssallg [ejo |

L uonoesg

sisAfeuy Ayjiqeis edojg

dm | nesply ‘peOY our ISl 6655
VSS0810003910

(w) uonenas|g



(w) soueysiqg

92 ¥Z rAA 02 8L 91 2 zL oL 8 9 v z 0 z-

_ €8

. ) * N — 18
. . B 0/ . | N@
. . . . v /1/1
. ° omm.v . . _ * mm_cn—
’ . ST 3 QUOISBYOD

(w) uonens|g

[ -, .. \ ol zZZWbeM un
. T T ‘ L
. . . ’ ¥ooipeg c
[ . L ] . ¢ Py . v
. * . . o,
’ . * . /2ud Lud
T o, /. Ojuoisayon  0luolsayod
" /. L1AyBiop yun 61IUBIRM U
" : ke Ae1d
A Z I

sisAleuy sseng aAnos)g

¢ uonosg

sisAjeuy Aujiqeys sdojg

dm) nespry ‘peoy aur 1sil4 6655

8¢ "oN 614 VG508L0003910



(w) souelsig

oz L£4 A4 02 8l 1 Vi cl

_ €8

— $8

-— S8

- 98

—1 48

— 88

— 68

T — 06

— L6

(w) uoneae|g

— 26

— €6

Gelud
puolisayo)
Wb NUn

L
yooupeg c

14

od Olud
oguoisayon 0cluolssyod
Z1yBopn nun 61UBIOM NUN
2hen Reid

Z l

sishleuy ssang |ejo |

Z uonoesg

sisAjleuy Anqels edo|s

dm] nespry ‘peoy auIT IS4 66SS

6¢ ‘ON ‘614 VGS0810003910



8¢

92

ve

44

Oc

8l

91

(w) souelsiq

142

cl

€8

0€ ‘ON "6i

— ¥8

— S8

— 98

— 48

—1 88

(w) uonens|g

— 68

T —{ 06

—1 16

— ¢6

gelud
ouolsayo)
Z2iybiap nun
L
¥ooipag o
%4
oiud olyd

oguoiseyon 0Ocluoiseyo)
Z1yBriopy nun 61UBIOM nun
chke|n Aeio

2 !

6120 :Bupeo onwsieg

sisAjeuy ssang [ejo|

¢ uonoeg

sisAleuy Aujiqels edojs

dm nespiy ‘peoy sul isid 6655
V550810003910



8¢

oC

vZ2 zz o0z 8l

(w) souessiq

1

L€ "'ON By

m
—8 2
— e 8
=68 S
—os £}
— 26
— €6
— v6
Selud L2Wd

QuoIsayoD  pgruoissyon
ZQUBIBM NUN 4 13yBispn nun
L 2fe;n

14 €

LZlud ociyd
gLuolseyon Gguolsayon
61IUBIOM JUN Z13yBlopn U
Aeld  1eey Apueg

4 b

SIsAfeuy SSa.i)g BAI99Y

€ uonoeg

sishjeuy Anjqels adojs

dm| nespry ‘peoy sur 1S4 665G
VSS0810003910



(w) soueysig

—os
— 16
— 26
— €6

(w) uoneas|z

Gelud L2yd
ouoissyoy  0Luoissyo)
Zaubiop nun LLUBIBAA HuN
L Zheln

14 €

l2yd 0€!ud

guoissyon

0QlLuoisayo

6L34BIe Ew ¢Lybem nun
' \am_o 1284 Apueg

Z L

sisAjeuy ssa.g aAlOaYT

€ uonoes

sisAjeuy Agers edojs

dm| neapry ‘peoy sur Isild 66GS

ZE ON 614 YG5081L0003910



c¢'oN ‘614

8¢ o€ ve

ce oe 8¢

(w) soueysig
74 8l

€8

Geud
oco_wmr_oo
gaublopm nun
L

%

oud
omco_wmcoo
L1Wbep nun
2he;n

€

oud
0gluoiseyon
61L1ublep yun
fe)n

2

od
osuolseyon
2Bl nun
lead Apueg

L

(w) uonens|g

sisAjeuy ssaig [ej0 |
. € uonoes
sisAjeuy Alqe;s edojg

dm ) nesply ‘peoy aul isil4 6655
V550810003910



€ oN 614

(w) @oueysig

Ve 44 074 8l 9l 148 4 ol 8 9 14 ¢ 0
]

T 1 I 1 1
I I | I T 1 T

|

Geud
oco_wmcoO
gaybiam nun
L

v

oud
omco_wmcoo
L1WbBlep nun
2he|n

>

oud
02 luoisayon
6 LIbBlepm nun
Re;n

4

owd
Oguoisayo)
Z2Lybisam nun
lead Apueg

!

(w) wonens|3

B12 0 :Buipeo onwusieg

. . Sishleuy ssaig jejo
€-uonoss

sisAjeuy Ayjiqels edojs

dm | nespiy ‘peoy aur 1sild 6655
VvSS0810003910



GE ON b1

8¢

9e

(w) souesSIq

(w) uoneas|g

Quoisayon 0luoissyod
z2bivopn nunl LYBRM JUn
T ke

b ¢

/24d ociud
Oluoisayod  guoiseyon
6LI4BIDM HUNG LIYBIsAA U
Ae1d  pueg Ay

Z L

SisAjeuy ssa11g aAnosy

¥ uonosg

sisAleuy ANjiqerg adojg

dm L neapry ‘peoy aur 1sii4 6665
VSS50810003910



9¢ ‘ON ‘b1

8¢ %€  $€  2¢

og

82

9z

(w) souelsi(y

[44

0c

8l

Gelud Led
Quoiseyoy  Qluoissyod
zowbiopn nun Z1ybep nun

I Zkep

b g

/2ud ogiud

0 rco_wmsoo Oco_wwr_oo

6L1UBIBAM UN gLIYBIB M 1un
Aeln pues Ajis
rA L

(w) uopensig

sisAleuy ssong aAnoayg

¥ uonosg

sisAjeuy Ajigels adojs

dm ] neopry ‘peoy auI 1sii4 665
VGS0810003910



/€ 'ON "Bi4

8e oe Ve

(w) sourysi(y

(w) uonens|g

¥ uonoeg

éc 074 8l 9} 148 cl (0] 8 9 14 4
R - . T 1 T T 1 T . T m
_ _ _ _ _ _ _ 1 A
e
sed . .
0uoIS8Y0D od ’
ggiybiap uun 0ZLuoisayon ° . . .
L 6 LUbIo M Nun . .
14 Ae|n
2 .
co_wmo_un_ — sisAjeuy ssaig |ej0 |
/ %mm_m; “cw Quolssyog siskleuy Ajiqels edojg
Zhep  8HUPIEMN dm] nespiy ‘peoy eur 1si 665G
e pues A

L

VSS0810003910



ge ON ‘Big

8E 9e

(w) soueysIq

44

0c

8}

Selud
Quolsayon
gaybiam wun
L

v

olud
Om:o_wmr_oo
LB nun
2he|n

S

olud
0ZLuoiseyo)
6LIyblapm uun
Ae|n

4

0€iud
Quolsayon
81LIyblop 1un
pueg A

I

|

|

(w) uoneas|3

8120 :Buipeo olwsieg

sisAjeuy ssaig [ej0]

¥ uonoeg

sishjeuy Ajiqels adojs

dm] nespiy ‘peoy aur 1sil4 6655
Vv&S0810003910



(w) sourySIq

(w) uonens|3

8¢
m

s eLeRgtaEEan.
. . geiud JZWd L2yd
‘. L Quoisayon OLuoisayon Oluoiseyo)
" T . CQUBIBM NN |1yBlapn unB HUBIBAM Hun
; e, . L zkeln \-lle)
% ® g 7 m .V m
I . . Ziud 0ENd
T " Quoisayo)  guoisayon
6IUBIBAA HUNG L1yBIapA U
llosdol  pueg Ajis
¢ I
sisAjeuy sseng aAnoeyT
G uonoeg
sisAjeuy Ayjiqers adojg
dm1 nespry ‘peoy eur Isid 6655

6€ "ON "Bl4

vG50810003910



(w) soueysi(]
& I 06 82 9 vz e 0z 8l

sed
puoisayo)
ZZWbiop Hun
L

g

L24d L2ud
Oluoiseyon  Oluolsayo)
L1Biopa nun 61BN U

Zhe|p fen
b e
ZLud ociud

ouoissyon Quoisayon
6Bl nun 81BN HUn
llosdo | pues Ajis

Z L

O¥ ‘ON "Bi4

N
w0 w

(323
o«

w <
w o

(w) uoyeas|g

98

. |7 . — 16

\ < * —ze
PR . —¢ee
05T f e

sisAleuy ssang aAosy]

G uonoeg

sisAjeuy Aigels adojg

dm 1 neaply ‘peoy aur 1814 6655
VSS081L0003910



GEd
Quoisayon
caybiapm nun
L

G

Il ON 614

9€ ve ce

(w) aoueysi(q

cc 0c 8l ot 143 cl 1]} 8 9 14 c 0
Gl

T — , : : . . I ; ; — ¥ I 18
_ | _ _ _ _ _ _ _ _ _ _ _ _ ¢
m
2
4
=
-
3
olud Zliud °
oguolsayo) ouoisayon *
L1YBlapm 1un eIybIaM uuN .,
che|n nosdo | .
14 4
olud 0Elud e ., * . , sishleuy ssang |ejo)
0ctuoisayon Quoiseyo) * ., G uonoes
6LUBlBM IUN  gLIyBIB M NUN * e, sishjeuy Auigels adolg
e pues Ajis dm| nesply ‘peoy eur Isil4 6655
€ !

VvSSG0810003910



Zv "ON "6i4

8¢

9e Ve ce oe

8¢ 9¢ ve

(w) eouelsIq

-

cc 4 8! 9l vi cl ol 8 9 14 4 0

od
Omco_mmcoo
LIWBopm nun
cheln

12

owd
OZLuoisayo)
6 LuyBiam nun
Ae|n

€

1

Gelud
Quolsayon
caybiapm nun
Wi

g

cliyd
Quolseyon
6IuBIe M Hun
jlosdo |

4

0giyd
Quoisayo)
81LIybis M nun
pueg AS

1

f _ _ m

(w) uoneas|g

6120 :Buipeo olwsieg
» siIsfAjeuy ssaig |e10 |

G uoyosg
* .« sisAjeuy Ayjigers edojg
dm] nespiy ‘peoy aur Isil4 6655
VSS50810003910




- 1 row
Revised Geotechnical Investigation Report — Proposed Residential Subdivision
North West Halif of Lot 3, Concession A, Former Rideau Township now Ottawa OTGE00018055A

Appendix ‘A’
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Trow
CONSULTING ENGINEERS,
HYDROGEGLOGISTS & PLARNERS
Leimerk Farms/Manotick Estates Phase VI
MC14321A
TESTPIT LOGS
MANOTICK ESTATES PHASE VI
Location Description
TP-1 0-2 Grass and dark brown to black, moist topsoil
2-4 Light brown, moist, loose, medium sand
4-6 Light grey, dense silt till; extensive boulders and cobbles
6-7°6” SAA. Refusal at 7°6” due to large boulders
TP-2 0-2 Grass and dark brown to black, moist topsoil
2-4 Light brown, moist, loose, medium sand
4-6'7" Grey/light brown silt till with some medium sand. Refusal at
6’7" due to large boulders
TP-3 0-2 Grass and dark brown to black, moist topsoil
2-4 Light brown/grey, moist, loose, medium sand with gravel
4-6 SAA; becoming more grey with depth
6-8 SAA
8-10 SAA
10-10’6” SAA
10°6”-11°6” Grey, moist, compact, silty clay
11’6"-12 Light brown/grey, moist, loose, medium sand with gravel
TP-4 0-1 Grass and dark brown to black, moist topsoil
1-2'6” Light brown/grey, moist, loose, medium sand
2°6"-4'6” Grey/light brown, moist, loose, fine sand with some gravel
4°6"-6 SAA
6-8 SAA
8-10 SAA
10-12.5 SAA
TP-5 0-2 Grass and dark brown to black, moist topsoil
2-4 Light brown/grey, moist, loose, medium sand
4-6 Light brown/grey, moist, loose, medium sand with some
gravel
6-8 Grey/light brown, moist, loose, medium sand with some
gravel, cobbles and boulders
8-10 SAA; increasing cobbles and boulders with depth
TP-6 0-2 Grass and dark brown to black, moist topsoil
2-4 Light brown/grey, moist, loose, medium sand with some
gravel
4-6 SAA
6-6’8” Grey/light brown, moist, compact silty medium sand layer
6'8"-8 Grey/light brown, moist, loose, medium sand with some
gravel
8-10 SAA; Grey, moist, compact, silty clay from 8’ to 9
10-12 Slightly mottled grey/light brown, moist, dense coarse silt
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Trow
CONSULTING EUGINEERS,
HYDROGEQLOGISTS & PLANNERS
Leimerk Farms/Manotick Estates Phase VI
MC14321A
TESTPIT LOGS - continued
MANOTICK ESTATES PHASE VI
Location Description
TP-7 0-2 Grass and dark brown to black, moist topsoil
2-4 Mottled light brown/grey, very moist, loose, silty medium
sand
4-6 Grey/light brown, wet, loose, coarse sand; water entering hole
at approximately 5°9”
6-7 Grey/light brown, very moist, loose, medium sand
7-8 SAA; boulder encountered at 7°
8-10 Grey, very moist coarse sand with cobbles and boulders
10-11°¢” SAA; wet
TP-8 0-3 Grass, dark brown to black, moist topsoil and scraps from barn
demolition (i.e. aluminum siding and metal posts)
3-5 Light brown, moist, loose, medium sand with gravel, cobbles
and boulders; two large boulders (2’ by 3’)
encountered at four feet
5-7 Interlayered light brown/grey, moist, loose medium and coarse
sand with gravel and cobbles
7-9 SAA; very moist
9-11’6” SAA; water entering hole at 11'6”
TP-9 0-2 Grass and dark brown to black, moist, topsoil
2-4 Mottled grey/light brown, moist, compact silty clay
4-6 Light brown/grey, moist, loose, medium sand; becomin g wet
at 6 feet
6-8 Interlayered light brown/grey, wet, medium and coarse sand
lenses; water entering hole at 8’
8-10 Grey, very moist, soft silty clay
10-12 SAA
12-14 SAA
TP-10 0-2 Grass and dark brown to black, moist, topsoil
2-3 Mottled grey/brown, moist, loose, medium sand
3-4 Grey, moist, compact, coarse silt
4-5 Brown, moist, loose medium sand with sea shells
5-7 Grey/brown, moist, loose, fine sand and silt
7-9 Grey/brown, wet, loose, coarse sand; water encountered at
7°6” and entering hole quickly; soft, grey, very moist silty
clay from 8’7 onwards
TP-11 0-2 Grass and dark brown to black, moist, topsoil
2-4 Light brown/grey, moist, loose, medium sand
4-6 Mottled light brown/grey, moist, compact, clayey silt
6-7 SAA
7-8 Grey, very moist, compact, clayey silt
8-11’6" SAA
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CONSULTING ENGINEERS,
HYDROGEOLOGISTS & PLANNERS
Leimerk Farms/Manotick Estates Phase V1
MC14321A
TESTPIT LOGS - continued
MANOTICK ESTATES PHASE VI
Location Description
TP-12 0-2 Grass and dark brown to black, moist, topsoil
2-4 Mottled grey/brown, moist, compact, clayey silt
4-6 SAA
6-8 SAA; becoming more grey and clayey with depth
8-10'6” Grey, moist, dense silty clay; water encountered at 10°6”
TP-13 0-2 Grass and dark brown to black, moist, topsoil
2-4 Mottled grey/brown, moist, compact clayey silt
4-6 SAA
6-8 SAA; becoming more grey and clayey with depth
8-10 Grey, moist, dense silty clay; water encountered at®
TP-14 0-2 Grass and dark brown to black, moist, topsoil
2-4 Mottled grey/brown, moist very compact silty clay
4-6 SAA; becoming more grey and clayey with depth
6-8 SAA
8-10°5” SAA
TP-15 0-2 Corn stock and dark brown to black, moist, topsoil
2-4 Mottled grey/brown, moist, compact, clayey silt
4-6 Grey, moist, dense, silty clay
6-8 SAA
8-11 SAA
TP-16 0-2 Corn stock and dark brown to black, moist, topsoil
2-4 Mottled grey/brown, moist, compact silty clay
4-6 Grey, moist, compact, silty clay
6-8 SAA
8-10 SAA
TP-17 0-2 Corn stock and dark brown to black, moist, topsoil
2-4 Mottled grey/brown, moist, compact clayey silt
4-6 SAA; brown, wet, coarse sand lens from approximately 5°3”
to 6’; water flowing rapidly from sand lens
6-8 Grey, moist, compact clay
8-10 SAA
TP-18 0-2 Corn stock and dark brown to black, moist, topsoil
2-4 Mottled grey/brown, moist, compact, clayey silt with some
sand
4-5 SAA
5-7 Grey, very moist, soft clay
7-10 SAA
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