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Dear Mr. Wahlstrom,

Preliminary Geotechnical Assessment
Hesperia Residential Development Area, Vernon, B.C.

1.0 INTRODUCTION

1.1 Authorization

The work reported upon in this document was authorized by yourself on November 30, 2007.

1.2 Qualifications
Use of this report is subject to the Statement of Qualifications and General Conditions which
is attached. The readers's attention is specifically drawn to these conditions as it is

considered essential that they be followed for the proper use and interpretation of this report.

1.3 Terms of Service

The terms under which our services are provided are attached.
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SCOPE OF THE REPORT

This report contains the results of a two-phase geotechnical investigation carried out for the
proposed Hesperia Residential Development in Vernon,

The contents of the report are intended to address the following items:

a) Site description and surficial geology.

b) The geotechnical field and laboratory investigations carried out for the project.
c) The engineering properties and characteristics of the subsoils at the site.

d) Suitability of in situ soils for reuse for the construction of structural fills.

e) The suitability of the in situ soils at the site for ground disposal of stormwater.
) Recommendations related to site grading.

g) Foundations and ground preparation for foundations.

h) Recommendations related to frost protection for foundations.

1) Recommendations for perimeter, roof, and general site drainage.

1)) Recommendations for pavement structure design.

k) Recommendations in relation to trench constructions below paved areas.

SITE DESCRIPTION AND SURFICIAL GEOLOGY

The site is located in the southwest quadrant of the City of Vernon, B.C., as shown on the
attached Site Location Plan, Figure 5660-1. About one-half of the site area consists of
ground that slopes gently downward toward the north with the remainder of the property
consisting of gullies and ravines. The site is generally grass-covered with some trees and
bush in gullies and depressions. The property has been utilized as farmland and is fenced and
cross-fenced for livestock. There are some rudimentary roadways throughout the property
that were used for underground utility service access and farming operations.

The Claremont Water Utility is located on the property and it services the subdivision to the
north of the proposed development. The water utility reservoir is located near a ravine at the
centre of the property. Irrigation wells are also located on the east side of the development.

The natural surficial geology of the site as described on available geological maps as older
unconsolidated sediments of sand, silt, gravel and till deposited prior to the last ice age
advance. These sediments are generally overlain by younger lacustrine deposits. The
materials encountered during this field investigation indicate that the older sediments are
represented at the site and are found uncovered on the east section of the property. The

Fletcher Paine Associates Ltd.



4.0

4.1

4.1.1

3

younger lacustrine deposits, that consist of clays, are more predominant on the west section
of the property.

INVESTIGATIONS

Field Investigations

Test Pit Investigation

A field investigation consisting of the excavation of 21 test pits was carried out on December
18, 2007 and January 25, 2008. The test pit locations are shown on the Site Plan in Figure
5660-2.

The purposes of the investigation were to observe and log the stratigraphies at the test pit
locations, to recover disturbed samples for further classification and possible testing in the
laboratory and to undertake pocket penetrometer tests on recovered samples of the fine
grained soils to estimate their unconfined compressive strengths.

Topsoil, ranging in thickness between 0.2 m and 0.4 m was encountered at the surface at all
of the test pit locations. At the locations of Test Pits 14 and 18 fill was encountered beneath
the topsoil layer such that the combined thicknesses of the fill and topsoil layers were at those
locations were 1.2 m and 1.4 m, respectively. The fill consisted of a mixture of clay, silt,
sand, and gravel.

At the locations of Test Pits 1, 2, 3,4, 6,7, 11,12, 13, 14, 15, 17, 18, 19, and 20, the topsoil
and fill strata were underlain by stiff to hard highly plastic clays and silty clays to depths
ranging between 0.6 m and 4.9 m below existing ground surface. The clay and silty clay
strata were underlain by damp, dense to very dense sands with varying gravel and silt
contents.

At the locations of Test Pits 5, 8, 9, 10, 16 and 21 the topsoil strata were underlain by damp,
dense to very dense sands with varying gravel and silt contents.

Standpipe piezometers were installed in Test Pits 1, 4, 7, 10, 11, 13, 15, 17 and 20.
Groundwater seepage was observed at the time of investigation in Test Pit 7 at a depth of 4.6
m below existing ground surface. All piezometers were checked on February 18, 2008, 62
days after the completion of the field investigation, and were found dry with the exception
of the standpipe in Test Pit 7, in which the water level was measured at 4.4 m below the
existing ground surface.

Detailed logs of the test pits are attached to this report.
Borehole Investigation

The borehole investigation was conducted following receipt of the preliminary site grading
plan and cross sections. A truck mounted drill rig was used and borehole locations were
limited to areas that could be accessed by the truck. The investigation was carried out on
April 1, 2008 and consisted of drilling eight exploratory boreholes for the purposes of
identifying the stratigraphy of the subsoils at the site and to recover disturbed and undisturbed
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samples of the soils encountered for further classification and testing in the laboratory and,
to undertake pocket penetrometer tests on recovered samples of the clays to estimate their
unconfined compressive strengths. SDS Cone penetration tests were conducted at locations
immediately adjacent to four of the exploratory boreholes. Logs of the boreholes are attached
with this report and their locations are shown on the attached Site Plan, Figure 5660-2.

Atthelocations of Boreholes 1 and 2, a surface layer of highly plastic, moist, stiff to very stiff
silty clays was penetrated to depths below the ground surface of 2.1 m and 2.9 m,
respectively. At the location of Borehole 5, a 0.3 m thick layer of topsoil was underlain by
the same clay materials to a depth of 2.4 m with firm to stiff consistencies. At all of these
borehole locations the clay strata were underlain by dry to damp, dense to very dense sands
with varying gravel and silt contents.

At the locations of Boreholes 3, 6, 7 and 8 the topsoil and fill strata were underlain by damp,
dense to very dense sands with varying gravel and silt contents, as was observed at the
locations of Boreholes 1, 2, and 5.

The stratigraphy at the location of Borehole 4 consisted of 0.2 m of topsoil underlain by
moist, very stiff, highly plastic clays. The borehole was ended in the clay at a depth of 2.1 m
below the ground surface.

Standpipe piezometers were installed in all of the boreholes, except for Borehole 4, to
monitor groundwater levels if any. No groundwater seepage was observed at any of the
borehole locations and all of the standpipes were found to be dry when observed on August
6, 2008.

Detailed logs of the boreholes are attached to this report.
General Stratigraphy of the Site

The part of the site that is west of a line taken approximately through the locations of
Boreholes 6 and 8, and Test Pits 5 and 20, consists of clay and silty clay soils that extend to
depths below the existing ground surface of between 1.4 m and 4.6 m. The soils beneath the
clays are the silty and gravelly sands noted in the previous section. Test Pit 16 anomalous
insofar as it indicates only 0.8 m of cover on top of the sands.

The remaining east part of the site (which contains about the same area as the west part) has
the same sand soils beneath a thin topsoil and/or fill layer with negligible to no clay soils
present. All of the boreholes and test pits made in this area were ended in the sand strata.

Laboratory Investigations

Laboratory Testing For Test Pit Investi gation

The laboratory investigation consisted of eighteen natural moisture content determinations
and six Atterberg plastic and liquid limit determinations on samples of the clay and silty clay
soils at the site. Thirty-nine natural moisture content determinations and nine grain size
analyses were carried out on samples of the sands retrieved from the test pits.
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The laboratory tests on the clays and silty clays from the site indicated that these soils are
medium to highly plastic.

The laboratory grain size analyses of the samples retrieved during the investigation confirmed
the field classifications as noted on the Records of Exploration. The percentage of fines
within the sand samples ranged from 11 % to 49 % in terms of dry weight.

The results of the laboratory testing are shown on the attached Records of Exploration and
graphical representations of the grain size analyses are attached.

Laboratory Testing For Borehole Investigation

The borehole laboratory investigation consisted of nine natural moisture content
determinations and two Atterberg plastic and liquid limit determinations on samples of the
clay and silty clay soils at the site. Twenty-eight natural moisture content determinations and
three grain size analyses were carried out on samples of the sands retrieved from the
boreholes.

The laboratory tests on the clays and silty clays from the site indicated that these soils are
highly plastic.

The laboratory grain size analyses of the samples retrieved during the investigation confirmed
the field classifications as noted on the Records of Exploration. The percentage of fines
within the samples ranged from 9 % to 47 % in terms of dry unit weight.

The results of the laboratory testing are shown on the attached Records of Exploration and

graphical representations of the grain size analyses are attached.

ENGINEERING PROPERTIES AND CHARACTERISTICS OF THE SUBSOILS

The engineering properties given in the following paragraphs are based on the combined
results of the above noted investigations and are made with regard to the requirements of
residential structures, roadway construction, buried service installations, and ground water
disposal systems at the site.

Fill

Fill was encountered at two test pit locations on the site and can be expected to be found at
irrigation and watermain trench locations during the site development.

The existing fill was placed without control of either material composition or compaction,
and it consists of a mix of fine and coarse grained soils and organics. The fill is not suitable
for any engineering application at the site and no definitive engineering properties are
assigned to it.
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Clays and Silty Clays

The undisturbed in situ clays at the site are substantially over-consolidated; hence, distortions
due to settlement are not expected. Unconfined compressive strengths, measured with a
small hand held penetrometer indicate that a safe allowable bearing capacity of 75 kPa can
be used for preliminary design of foundations to be placed in or on the natural and
undisturbed clays and silty clays at the site.

These materials medium to highly plastic and have a moderate to high swelling potential if
their moisture contents are increased for any reason. Therefore, caution must be used where
foundations are to be located on/in the clay strata. There are several means of constructing
buildings on/in highly plastic soils in ways such that swelling either does not occur or is
constrained within acceptable limits. These are detailed in Section 7.2 Foundations and Floor
Slabs on Clay Soils.

The clays and silty clays from the site have no useful application for reuse as fill below
foundations.  Due to shrink/swell potential and the very labour and time intensive
construction methods and procedures, and the need for full-time geotechnical engineering
observation/testing during placement, the reuse of the clays and silty clays in trenches, or as
subgrade fill for roadways, is not considered to be feasible and is not recommended. The
only feasible reuse application for excavated clays and silty clays from this site is for site
grade fills in non-travelled/non-structural areas that have no engineering significance.

Sands. Silty Sands. and Gravelly Sands

The granular materials encountered at the site were fine to medium, dense to very dense.
sands, silty sands, and gravelly sands. In their undisturbed in situ state, these materials have

. allowablebearing capacitiesthat exceed the requirements for residential foundations provided

that good practices are adhered to during construction.

The sands at the site have varied angles of internal friction and unit weights; however, a safe
allowable bearing capacity of 100 kPa can be used for preliminary design for foundations to
be placed in/on the natural and undisturbed sand soils at the site.

The fines (silt and clay) content of the in situ sand soils at this site indicate that they are
moderately to highly frost susceptible.

These materials are suitable for reuse as road subgrade fill and as trench backfill to subgrade
levels above pipe zones. However, the materials will not strictly meet City of Vernon trench
backfill specifications and City approval must be confirmed in advance if this application
is to be considered.

These soils would also be suitable for reuse as engineered fill below foundations provided
careful moisture conditioning and compaction practices are adhered to. These soils are not
as forgiving as clean sands and gravels; therefore, control during placement of the work
should be carefully monitored by the geotechnical engineer. The silty granular materials
should be compacted using a large pad-foot roller.
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