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File VO4121

Director of Operations
New Westminister School District 40

821 8 Street

New Westminister BC V3W 3S9

Attention Mr Larry Bryce

i Dear Mr Larry Bryce

RE FINAL GEOTECHNICAL REPORT

PROPOSED SECUNDARY SCHOOL and

SPORT FACILITIES

835 8 STREET NEW WESTMINSTER BC

10 INTRODUCTION

In accordance with the authorization of the Director of Operations for the New Westminister

School Board Mr Larry Bryce Centennial Geotechnical Engineers Ltd CGE completed a
geotechnical investigation for a propased secondary school and sport facilities located at the
subject property in New Westminister as shown in Figure 1

A iwophase geotechnicai investigation program was completed in general accordance with the
scope of work outlined in our proposals dated May 10 and August 26 2004

The purpose of the geotechnical investigation was to identify soil and groundwater conditions
beneath the proposed secondary school and sport facilities sites Based on the results of the
phased geotechnical investigation program CGE develops recommendations for the geotechnical
aspects including site preparation earthwork foundation design lateral earthpressures drainage
control andpaement structure design for roadworks

This final soils report presents the results of thetwophase subsurface investigation program and
I provides our recommendations for fihe geatechnical aspects of the project
i

At the time of preparing the final soils report structural loading conditions for the proposed
secondary building are not available

Eentennial Geotechnical Engineers Ltd
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4
20 PROPOSED SECONDARY SCHOOL and SPORT FACILITIES

As indicated in the prelirninary architectural drawings dated September 29 2004 prepared by
Grant Sinclair Architects Ltd CGE understands that the proposed development will include
construction ofa new secondary school and sport facilities in the following areas

i

The proposed secondary school will be located near the east end ofthe subj ect property
The new building isLshaped with maximum plan dimensians ofabout 5 SO feet by 800
feet 1b5m by 250m It wi11 be three stories high and include a1Ievel underground
parking structure P1 over the footprint ofthe entire new building The final floar grade
for the Pl underground parking structure will be established at Elev 8888m geodetic
datum

At the north end of the building a second ievel underground parking structure P2 with
a below grade auto shop will be constructed The second level underground parking
structure is about 120 feet by 250 feet 36xn by 75m in plan dimensions with the final
floor grade at Elev 86m The auto shop about 55 feet by 90 feet 17m by 28m with
the fixal floor slab at Elev 87m is located at the norttieast corner of the P2 level

The proposed sport facilities including two soccer fields and two basketball courts will
be constructed on the west side ofthe new secondary school The sport facilities would
encompass an area of about 400 fee 6y 600 feet 120m by 180m inplan dirnensions

The general layout and approximate locations of the proposed secondary school and sport
facilities are shown in Figure 2

30 SITE DESCRIPTIONS

General

The parcel of land to be used for construction of the new secondary school is partly owned by
the School Board of New Westminster and City of New Westminster This block of land is
bounded on the west by Tenth Avenue on the north by 6 Street on the east by Eighth Avenue
and on the south by 8 Street

The parcel of land owned by the New Westrninster School Board occupies the south halfof the
site There are three maj or blocks ofbuildings including the east wing with the Massey Theatre
the west wing with the Adult Academy Learning Centre and a detached building between the
two wings In addition there are several asphaltpaved parking lots a basketball court and a

Centennial Geotechnical Engineers Ltd
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i main driveway along the north end ofthe site extending between Tenth Avenue on the west and
j j Eight Avenue on the east

Theparcel oflaxdowned by City ofNew Westminster accupies the northwest quarter ofthe site
This site is currently occupied by an oval track and field stadium two grass surface soccer fields
a baseball field a skateboard rink and a park

The northeast quarter of fihe block of latd is occupied by the Royal City Christian Centre and the
Moody Park Arena which is operated by City of New Westminister

The locations of the existing buildings main driveway parking lots park and sport facilities are
shown in Fignue 3

31 Proposed Secondary School

The proposed secondary school site located on the east side of the subject property is currently
occupied by the park the skateboard rink a soccer field the baseball field a smali portion of the
east wing Classroom Block the detached building the main driveway and at least three parking
lots

The general site grade ofthe existing school site is relatively level and slopes gently down from
south to north towards the paric There is a slight difference in grade ranging from about 12
inches to 4 feet 03 to 12m between the soccer fields and the main driveway The site grades
of the soccer fields and the baseball feld are relatively levet In addition there is a difference
in grade of about 3 feet 1m between the soccer felds and the park at the north

According to the City ofNew Westrninister Parksrnanager the site grade ofthe pazk was raised
during the last renovation vvork that was performed several years ago The area currently li
occupied by the park was once a local depression and was subsequenfly filled with random fill i
ranging from about 6 to 10 feet18 to 3m thick obtained from regrading the oval track and field I
stadium and the soccer fields Beneath the soccer fields the area is underlain by about 12 inches

300mm of river samd f11 a sprinkler system and a network of stormwater drain pipes

The skateboard rink mainly consists of a concrete lined depression with a concrete apron around
the perimeter

According to the Director of Operations of the School Board ofNew Westminister Mr Larry
Bryce numerous sanitary and storm drain pipes an underground electrical cable a stearn turuael
water telephone and gas lines are located beneath the developed areas ofthe existing schooi site
The service gas line to the school property is located neaz the main entrance to the existing

Centennial Geotechnical Engineers Ltd
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secondary school off 8 Street However there are no accurate zecords pertaining to the
locations of ali the existing underground utilities

i

32 Proposed Sport Facilities

i
The locations ofthe two new soccer fields are currently occupied by the grass playing fields the
basketball court two parking lots the west end of the main driveway and a portion of the west
wing of the Classroom Block

The general site grade of the existing soccer fields is relatively level However there is a slight
difference in grade of about 12 inches to 4 feet 03 to 12m between the soccer fields and the
main driveway at the west and east ends respectively

i

43 GEOLOGY

Tn accordance with a surficial geology map M1464A I 97b by Geological Survey ofCanada the
surficial geology at the general area of the site comprises of Vashon Drift and Capilano
sediments

Vashon glacial drift including lodgment and minor flow till lenses and interbeds ofsubstratifed
glaciofluvial sand to gravel and lenses and interbeds ofglaciolacustrine laminated stony silt up
to 80 feet 24m thick but in most places less than 25 feet76mthick overlain by glaciomarine
and xnarine deposits similar to Capilano deposits normally less than 10 feet 3m but in places
up to 30 feet 9m thick

i The Capilano deposits are marine and glaciomarine stony to stoneless silt Ioam and clay loarn
with minor sand and silt normally less than 10 feet 3m thick but up to 100 feet 30m thick
cantaining marine shells

50 SUBSURFACE CONDITIONS

51 Soils Investigation

The twophase soils investigation program was conducted using a trackmounted auger drill rig
provided by Downrite Drilling on June 3 2004 and a truckmounted auger drill rig by Dynamic
Drilling on September 3 2004 The fietd work was performed under the supervision ofour field
engineer

Centennial Geotechnical Engineers Ltd
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The soil investigation program included advancement of a totat of 27 test boreholes and 12
dynamic cone penetration tests DCPT at the proposed building and spart facilities sites The
terminated depths of the test boreholes ranged from about 85 to 25 feet 26 to76m below
existing ground swrfaces The approximate locations of the boreholes are shown in Figure 3

Adjacent to these test boreholes Al A2 A3 A9 A13 A16 B4 BS B6 B7 B8 and B9
l

DCPTs were performed to determine the relative densityconsistency of the soils The DCPTs
were completed by advancing a 214 inch 57mm dia cone attached to a string of1inch
25mm dia drill rods using a 140pound 636kg hammer falting 30 inches 760mm The
DCPTs were terminated in a very dense stratum where the total number of blows per foot
exceeds at least 60

The stratigraphy in each test borehole was logged and representative soil samples were obtained
from the auger flights by the field engineer The recovered soil samples were returned to aur
laboratory for further visual examination moisture content tests and unconfined compressive
strength measurements using a pocket penetrometer

The logs ofthe test boreholes the results of thedmamic cone penetration tests moisture content
tests and unconfined compressive strength values are presented in Figures A1 to A27 in
Appendix A of this report

511 Soil Conditions

Subsurface conditions encountered in the test boreholes are presented in the Logs of Test
Boreholes in Appendix A of this report

Four soil profiles A to D were interpolated from the soil conditions encountered in the test
boreholes advanced beneath the proposed secondary school sie The soil profiles are presented
in Figures 4 to 7

The following sections provide a summary description ofgeneralized soilsprofile encountered
in the test boreholes beneath the proposed secondary school and the sport facilities However
soil conditions vary in aerial extent as well as in depths between the test boreholes and across
the sites

Soil Unit 1 A layer ofloose random fll consisting ofa mixture ofsitty sand and gravel with
some organicmaerwas encountered below the existing ground surfaces in the
existing park area A2 A3 B7 B8 the soccer fietds A4 A5 A6 B6 B9 and

i the west wing of the Classroom Block A7 AI7 B1 B2

Centennzal Geotechncal Engineers Ltd
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The thickness ofthe random fill is not uniform ranging from about 65 to 8 feet

i 2 to24m in the park 4 to 8 feet12 to24m in the soccer fields and about 45
to 55 feet 14 to 16nn at the west wing of the Classroom Block i

i

Soil Unit 2 Below the topsoil or the random fill a layer of silty finegrained sand stratum
was encountered extending to the depths of about 4 to10 feet 12 to 3m below
ground surfaces The upper 2 to 3 feet 06 to09m of the sand generally has a
rusty brown colour but grades to tannish brown thereafter

The silty sand siratum was encountered in many test boreholes including test
boreholes Al A5 A6 A8 A7 A9 B3 B4 B5 B6 B9 and B 10 However the
thickness of the sand stratum is not uniform

The relative density of the silty sand is generally loose with blow counts ranging
from about 5 to10 per foot

Soil Unit 3 Beneath the sand stratum alayerofannishgreymottledclayeynegrained sand
with a trace of sma11 pebbles andlinch gravel was encountered in test boreholes

j AI A3 A5 A6 A8 B1 B4 B5 B6 B7 and B10 At test borehole A6 smail
seashells were found in this stratum The thickness of the clayey sand is not
uniform ranging from about 3 to 4 feet 09 to 12m

i

The relative densiry ofthe ciayey sand is cornpact with blow counts ranging from
about 10 to 20 per foot

Soil Unit 4 Beneath either Soil Unit 2 or 3 is a stratum of grey brown mottled mediutn

plasticity clayey silt with a traceofsma11 pebbles about 4 to 8 feet 12 to24m
thick This stratum was encountered in several test boreholes including A1 A2
A4 A9 B2 B5 B6 B7 and B9

The consistency of the stony clayey silt varies from firm to stiff The uncon

fined compressive strength measurements ranged from about 15 to 2 tons per
square foot tsfl on disturbed soils samples

Soil Unit 5 The stony clayey tilllike sails Soil Unit 4 generally grade without the small
pebbles and fne gravelwithdepths The stoneless clayey silt stratum is generally
2 to 4 feet06 to 12m thick However it is slightly thicker at B3 about 65 feet
2m In addition the depths to the stoneless clayey silt vary from about zero
to 15 feet Sm below existing ground surfaces

i

Centennial Geotechnical Engineers Ltd
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The stoneless clayey silt stratum was encountered in many test boreholes
j including A1 A3 A5 A6 A7 A9 A10 A17 B3 B4 B5 B7 B8 and B10
i

The consistency of the stoneless clayey silt is very stiff with unconfined
compressive strength measurements in the order of 4 tsf3OkPa on disturbed
soils samples

s Soil Unit 6 A Iayer of grey silty finegrained sand with small pebbles tilllike soils was
encountered at the termination of all the test boreholes The depths to the very
dense sandy till soils vary from about 5 to 22 feet 14 to 7m below existing
ground surfaces

i

The relative density of the sandy till soils is generally very dense with blow
a counts exceeding 100 per foot

A Becker Density Test BDT was performed at MWb using a Becker Hammer
drill rig The test involved driving a658inch 170mm dia closeended casing
using the diesel hammer and recarding the number of blows I per foot af
advancement of the casing The N value per foot provides an indication of the
relative density of the soils The BDT test results indicated that the relative
density of the sandy till increases with depths ranging from about 100 to 18Q
between the depths of 15 and 18 feet46toSSm Between the depths of1 S and
19 feet 55 and58m the N value was about 500 per foot reaching refusal of
the hammer

52 Gronndwater Investigation

The following sections provide a briefdescription ofthe groundwatez investagaiion program the
aquifer the groundwater levels and the perched water table

521 Field Invesgation

The groundwater investigation was conducted using the Becker Hammer dri11 rig provided by
Dynamic Drilling on July 5 and September 1 2004 under the supervision of the CGE field
engineer

The groundwater investigation program included drilling ofsix boreholes and installation of a
monitoring well MWl to MW6 in each borehole at the approximate Iocations as shown in
Figure 3

Centennial Geotechnical Engineers Ltd
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i
i

The boreholes were terminated at the depths ofabout 47 to 82 feet 143 to 25m below existing
ground surfaces where groundwater was encountered The logs af the boreholes are presented
in Appendix A Figures A28 to 33 of this report

i

522 Monitoring Wells

A total ofsix monitoring wells were installed in the boreholes advanced by the Becker Hammer
drill rig

The monitoring wells consist of either a2inch 54zxum or a15inch 38mm diameter PVC
pipe ranging from the depths of about 47 to 82 feet 143 to 25m below existing ground
surfaces

The monitoring well includes a 10 to 15foot 3 to4bm long screen at the bottom and a blank
section above The well was backflled with either clean sand or pea gravel to at least 5 feet

1Sm above the screen Above the granularbackfill a2foot 600mm thick bentonite seal was
installed The aiuular space was then backfilled with cuttings to a depth of about 3 feet1Sm
below ground surfaces The remaining section of the well was backfilled with bentonite chips
A metal well cover was installed at each monitoring well for protection

Details ofthe screen thesandgravel packing and bentonite sealing plug are presented in the logs
of monitoring well Figures A28 and A33 in Appendix A of this report

523 Aquifer

According to the six boreholes advanced using the Becker Hammer drill rig the sandy till soils
Soil unit 6 generally extend to the depths af about 36 to 50 feet I 1 to 15m below exisring
ground surfaces Below the sandy till soils an aquifer consisting of silty sand and fne gravel
about 14 to 18 feet 3 to SSm thick was encountered in the boreholes Underlying the aquifer
is a stratum of iow pertneable silty till soils where all the boreholes terminated

Two soil pzofiles E and F were interpolated from the sail conditions encountered in the six
boreholes The soil profiles are presented in Figures 8 and 9

Based on the groundwater level measurements Table in Section524and the position of the
aquifer the aquifer is under confined flow The artesian pressures ofthe confined aquzfer zange
from about1100 to170Q pounds per square footps at MW3 and MWS respectively in a south
to north direction of the new building site In a west to east direction the artesian pressures
beneath the new building site range from about 1100 psf527kPa toi950 psf933kPa at
MW3 to MW4 respectively

Centennial Geotechnica Engineers Ltd



i

i

Pronosed Secondary School New Westminster Pae9 of 23

i 524 Groundwater Level

1

The monitoring wells were developed by removing at least 3 times the volume of water af the
well using a bailer The groundwater levels in the manitoring wells were measured using a
Water Level Metre mode13001 manufactured by RST Instments ofCoquitlam on September
16 2004

The groundwater elevations presented in the summary table are referenced to Universal Traverse
Mercator UTN monuments 89H5543 El94201m 89H5542 El86311m 89H6031 El
98778xn 89H6032 El 98134m and 89H5541 91438m AlI measurements are reported
in mietres

4 A summary of the groundwater level elevations measured at each morutoring we11 is presented
in the following table

Monitoring Ground Top of MW Depth of Elevation of

Wells M Surface Eleva Elevation m Groundwater Groundwater

tion m Level m Level m

MWl 9222 9215 183 9103

MW2 9494 9472 845 8649

MW3 9406 9402 909 8497

MW4 9224 9212 1058 8160

MW5 9067 9063 582 8485

MW6 9071 9069 585 846

The measured groundwater level is probably incorrect due to infiltration of perched
water

As shown in the above table the global direction of groundwater flow at this site is generally
down gradient from west MW2 to east MW4 with a difference in gravity head of about 16
feet489m However a very slight downward gradient of about b inches 150mxn was
observed in the south to north direction between MW3 and MWS

Centennial Geotechnical Engineers Ltd
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525 Perched Water Level

i

A perched water table was encountered in the tan finegrained sand stratum Soil Unit 2 at the
depths of about 5 to 8 feet 15 to24m below existing ground surfaces at the time of the soils
investigation in June 2004

I

Where the tan sand stratum is presence CGE anticipates that a perched water table would
normally be encountered on the surface of the clayey sand Soil Unit 3 at the depths of about
4 to 5 feet 12 to 1Sm below existing ground surfaces

I The perch groundwater level will fluctuate with seasonal precipitation In addition concentrated
groundwater flowseepage could occur in pockets of sandy granular soil typically encountered

i in tilllike soils

60 SEISMIC DESIGN CRITERIA AND LIQUEFACTION EVALUATION

61 Seismic Design Criteria
i

The subject property is located within Seismic Zone 4 as defined in the maps contained in the
Supplement to the current 1995 edition oftheComrnentary to the National Building Code

The earthquakeresistant objectives ofthe code require that structures including foundations be
designed in such a manner to remain fiinctional if subject to moderate earthquakes usuatly 1 in
a 100year return period and not collapse to endanger the occupants when subject to the major
design earthquake However in the process the building may be extensively darnaged and may
nat be useful following the earthquake A major earthquake is generally talcen as that having a
10 probability ofexceedance in S4 years Richter Magnitude 71 in a475yearreturn period

In the absence of a site specific seismic hazard calcularion the 1995 NBCC recommends a
design peak ftrm ground horizontal acceleration of021g for the Greater Vancouver area for the
major earthquake with aprobabiIity ofexceedence of10 in 50 years I in75year recurrence
interval

62 Liquefaction Assessment

Based on the soil conditions encountered in the test boreholes and at this level of shaking CGE
completed a liquefaction assessment using the methodology proposed by NCEER1996

Centennial Geotechnical Engineers Ld
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i

The results of the analysis iindicated that the unsaturated random filUtopsoil materials and the
I native soils Soil Units 2 to 6 are not susceptible ta liquefaction under the current design

i criteria
i

j 63 Fonndation Factor

In accordance with the 1998 edition ofthe British Coiumbia Building Code where the subgrade
consists of rock dense and very dense coarsegrained soils very stiff and hard finegrained
soils compact coarsegrained and frm and stifffinegrained soils from 0 to 15m deep the code
recomrnends a foundatian factor F of 10 Table4190and Clause419111

i 70 DISCUSSIONS AND RECOMMENDATIONS

71 General

As shown in Figures 4 to 7 bulk excavation in the order of65 to 18 feet 2 to SSm and 15 to
20 feet 45 to 6m deep will be required for construction o the Ilevel and the 2level
underground parking structure respectively Shoring will be required for supporting the vertical
cut slopes of the bulk excavation where there is insufficient space for stable slope cuts Tn
addition underpinning will berecuired to support the west perimeter wall ofthe Massey Theater

I
Foundation design for the proposed secondary sclaool wiil most hlcely mclude spread and stnp
footings to support colutnns and loadbearing walls respectively The flaor slab ofthe proposed
building will likely be aslabongrade construction

The following sections provide our recommendations for site preparation earthwork drainage
control foundation design foundation subgrade and slabongrade preparation lateral earth
pressures and pavemen structure design

72 Site Preparation

Initial site preparation will include demolition of the pavement structure of the existing parking
lots and driveways stripping of random fill vegetation and topsoil amd relocation of any
existing undezground utilities encountered within the footprint ofthe proposed school and sport
faciliies sites The excavated soils should be disposed in approved tandfill facilities

Stripping should extend at least 5 feetISm beyond the footprint of the proposed secondary
school sport facilities fre accessservice roads and pazking lots Additional stripping would be
required where subgrade soil is damaged or softened due to surface ponding or precipitation or

i
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i
where unsuitable soiis are encountered Theeosed subgrade surface should be either sloped
or crowned to allow draining of infiltratedground water and to prevent softening of subgradei

I
i

The finegrained soils such as the native silty sand clayey sand stonystoneless clayey silt and
sandy till soils Soil Units 2 to 6 are sensitive to disturbance by construction traffic when
saturated and in wet weather condition The subgrade surface rnust be dry free of ponding
water snow ice and frozen soils prior to placement ofany fill materiais CGE recommends that
a layer of34 19mm clear crushed gzavel minimum 6 inches 150mm thick be placed on the
final subgzade surface for protection against disturbance or softening

Site and subgrade preparation for the proposed sport facilities including the soccer fields
basketball courts etc shall follow the recommendations of the landscaped architect

The south half of the proposed sport facilities is currently occupied by the west wing of the
Classroom Block the basketball court and two parking lots The current site grades ofthis area
are higher than the Ievel of the existing soccer fielcls by about 3 to b feet 1 to 2m Assuming
the final grades ofthe new sport facilities are established at the same level as the existing soccer
felds excavation will be required far the southem half of the site to achieve the desigu grades

i of the proposed sport facilities

Underground utilities will be encountered at the proposed construction sites Where

encountezed these utilities should be removed and relocated as per the Project requirements
All utility backfill materials and sludge should be stripped to the subgrade approved by the
Geotechnical Engineer The voids should be backfilled with structural fill as per our
recommendations in Section733

Prior to any fill placement the final subgrade surface should be proofrolled using a heavy
compactor Where softdisturbed soils are encountered these soft materials should be

overexcavated and backfilled with structural fills compacted to at least 95 modified Proctor
maximum dry density MPMDD ASTM D1557 as per our recommendations discussed in
Section 733 ofthis report

The suhgrade surface should be examuied and approved by the Geotechnical Engineer prior to
any fill placement activities andor pouring of footings and floor slabs

Centennial Geotechnical Engineers Ltd
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73 Earthwork
i
f
i

731 Excavation

It is a good practice to conduct apreconshuctibn condition survey of alI the existing buildings
located adjacent to the proposed development prior to excavation

Any excavation greater than 4 feet12m in depth must be camed out in accordance with the
Industrial Health and Safety Regulations prepazed by the Workers Compensation Board In
addition as a safety measure hoardings should be instalted around the perimeter of the bulk
excavation

Construction for the1level underground parldng structure a final floor grade at Elev 888m
of the proposed building is expected to extend about 65 to18 feet 2 toSSzn averaging about
13 feet 4m below existing site grades For the2level undezground parking structure axd the
auto shop final floor grades at Elev 8b to 87m the depths ofexcavation would be in the order
of 15 to 20 feet 45 to 6rn averaging about 165 feet Sm below existing ground surfaces

i For temporary slopes ofbulk excavation completed above the groundwater table aad away from
any adjoining buildings in compact random fills topsoil and granular soils the slopes should not
be steeper than IHIV horizontal vertical For excavation in dense tilllike soils eg Soil
Units 5 and 6 temporary slopes of excavation shoutd not exceed 1H2V The above

recommended slope configuratians should be flattened wheze seepage is encountered orunder
wet weather condition The excavated slopes should be protected by plastic sheets to minimize
erosion due to surface runoff and precipitation

Based on the results ofthe subsurface investigation excavation would be carried out through the
random fill silty sand clayey sand stonystoneless clayey silt and sandy till soils It is

antieipated that it will be possible to excavate these soils using conventional methods such as
ripping and excavating with a large excavator However large boulders are lrnown to be
presence in the till soils and may require drillingsplitting

The stability of the slopes should be examined and approved by the Geotechnical Engineer prior
to any workers entering the site

732 Shoring System

Where the recommended cut slope configurations discussed in Section 731 Excavation

cannot be aehieved due to lack of space the excavation will be completed vertically and
supported using a shoring system

Centennial Geotechnical Engineers Ltd
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i

A conventional shotcrete and soil anchors shoring system can be considered for support of
vertical cut slopes where encroachment of soil anchors is permitted by the adjacent private and
public properties owners Tf encroachment permission is not granted by these properties
owners an internal shoring system using steel soldier piles with either timber or shatcrete
laggings and steel rakers wiil be required However the soldierpilelagging system will require
additional space of about 18 to 24 inches 4S0 to 600mm

For excavation in close vicinity of any existing buildings extreme care must be exercised to
prevent undermining the foundation of the structures Figure 10 shows the general guidelines
for excavation adjacent to existing structures According to the guideline the perimeter footing
of the west exterior wall of the Massey Theater is located within the excavated zone and will
require underpinning

Regardless of what type of shoring system is used for support of excavation minor ground
movementssettlemntsin areas adj acent to the excavation will likely occur due to stress release
from excavation The giround adjacent to the excavation should be monitored on aregular basis
foz potential movements

CGE wilt prepare excavation and shoring drawings for tendering and construction of the 1 and
2level underground parking structuze in a later day

733 Strnctural FilIs

Structural fills will be required for backfilling areas ofoverexcavation beneath the footprint of
the proposed building fire accessservice roads parking lots and the sport facilities

The fill materials should consist of freedraining 3incYt 75mm zninus sand or gravel
containing Iess than 5 passing the No200 sieve The fill materials may be placed to within 12
inches 300mm of the underside of floor slabs the underside of the pavement structure and
bedding of the sport facilities

The fill materials should be placed in horizontal lifts not exceeding 12 inches 300mm in loose
thickness Each lift should be compacted to at least 95 MPMDD

Theonsite random fills topsoil and imported recycled asphalt and concrete are not suitable as
structural fill nor as backfill for the basements walls Clean native granular soils may be reused
as general site grading fill in the sport facilities provided the materials contaan less than5 fines
content and can be compacted to achieve at least 95 MPNIDD The earthwork should be
performed during dry summer months

Centennial Geotechnicat Engineers Ltd
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i 734 Backfill behind Basement Walls

Backfill behind the basement walls ofthe underground parking structure should consist ofclean
j freedraining sand and gravel with less than 5 fines passing No200 sieve size The fill

materials should be placed in maximum 12 inches lift with each lift compacted to a xninimum
of95 MPMDD

j

If there is not sufficient room to operate a small plate tamper behind the basement walls the
backfiil should consist ofclean pea gravel The gravel should be placed in2foot 600mm lift
and compacted using a concrete pen vibrator I

i

74 Drainage Control
I

741 Construction Dewatering

As discussed in Section 52 Groundwater Investigation the aquifer encountered beneath the
sandy till stratum Soil Unit 6 is uzder confined flow with artesian pressures ranging from
about 1104 to 1900 psf527 to939kPa

In general construction for the 1level underground parking structure a final floor grade at I

EIev8888m effectively rernoves an average of about 13 feet 4rn of soils equivalent to
unloading ofan overburden pressure ofabout1800 psf862kPa The net effective overburden
pressure between the bottom of the bulk excavation and the top of the confined aquifer would
range from about 1800 to7200 psf 862 to 3447kPa which generally exceeds the artesian
pressures of the confined aquifer

At the north end of the building construction for the twolevel underground parking structure
and the auto shop final floor grades at Elev 86 and 87m would remove an average of about
165 feet Sm of soils equivalent to unloading of an overburden pressure of about2200 psf
1066kPa The net effective overburden pressure between the bottom of the bulk excavation
and the top of the confined aquifer would be about 4300 psf 2056kPa which generally
exceeds the artesian pressures of the conned aquifer

The factor of safety for basal heave of the bulk excavation is defned as a ratio between the net
effective overburden pressure acting downward on the bottom ofthe excavation against the uplift
hydrostaticartesian pressure at the base of the excavation

For the 1level underground parking stntcture the safety factor against basal heave was
calculated to be 16 For the2level underground parking structure the safety factor against
basal heave was about 24

Centenniai Geotechnical Engineers Ltd
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As indicated by the result of the analysis the risk ofpotential basal heave during excavation for
the one and the twolevel underground parking structure is not significant It is our opinion that
there is no requirement for depressurizationof the confined aquifer

i

Temporary dewatering wili be required during excavation and construction of the proposed
building due to the presence of the perched water table as well as localized pocketsseams of
granular soils within the till soils Based on our experience in the general area automatic surnp
pumps should be installed to control ground seepage and precipitation during construction

For construction of the twolevel underground parking structure monitoring well MWS located
i at the north end of the building site could pzoduce groundwater flow due to the depth of

excavation and the artesian groundwater level CGE recommends that MWS and the other
monitoring wells be either sealed or connected to fihe permanent onsite storm drainage system

742 Permanent Drainage System

For the proposed secondary school the foundation and the floor slab ofthe underground parking
structure will be below the perched groundwater table CGE recommends that a permanent
drainage system consisting of perimeter drain pipes and an underslab drainage network with a
pumping facility be installed to prevent groundwater seepage into the underground parking
structure In addition dampproofing shall be applied to the subgrade structure to prevent

groundwater peneiration

7421Underslab Drainage System

An ivaderslab drainage system consisting of a granular drainage Iayer minimum I2 inches thick
300mm and a series of underslab drain pipes should be installed beneath the floor slab of the
underground parlng structure

The underslab drain pipes should be instalted at a maximum horizontal spacing af30 feet lOm
beneath the basement floor to remove water that could otherwise pond under the slab The drains
should consist of a minimum4inch 100mm dia perforated rigid PVC pipes bedded in a
minimum of 12 inches 300mm surround of34inch 19mm clear crushed gravel Cleanouts
should be provided to allow for periodic flushing of the underslab drains

The pipes should be installed such that theix top is located within the gravel drainage blanket
The drain pipes should discharge into a sump which should be designed so as to prevent the
possibility of water backing into these drains Permission from City of New Westminister for
discharge of storm water to the storm sewer is required

Centennial Geotechnical Engineers Ltd
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7422Perimeter Drainage System
f

Perimeter drains should consist of6inch 150mm dia perforated rigid PVC pipes placed at or
below the footing level around either the inside or outside perimeter of the basement structure

I
The drain pipes should be placed in a minimum 12inch 300mm suzround of34inch19mm
drain rocks The drain pipes should be connected to a sump with permission from City ofNew
Westminister for discharge to the storm sewer

Throughwall drain holes4inch 100mm dia should be used to connect the exterior backfill
with the interior perimeter drains if an internal drainage systezn is chosen The drain rocks
should be placed to at least 12 inches 300mm above the weep holes Approved flter cloth
should he placed at eachthrough wa11 drain hole to prevent loss ofsoils The drain holes should

i be located at a maximum horizontal spacing of 4 feet12m

In areas where vertical excavation is carriedout it may be necessary to cast subgrade walls using
the shotcrete face as a permanent shutter Hydrostatic pressure should be included in the design

j of such walls Otherwise a geocomposite drainage blanket should be placed against the
shotcrete face extending from the final ground surface to the footing level This drainage
material would provide a path by which groundwater seeping from the soil behind the shotcrete
face can flow vertically downward to be collected for discharge The synthetic drainage blanket
should have a minimuixi overlap of at least 6 inches 150mm

Around the base of the elevator pits a perforated drainpipe should be installed ta prevent ingress
of groundwater into the pits if they are not desigedo be waterproof Where pits aare designed
to be waterproof a drain pipe should be placed around the perimeter of the pit immediately
below the slabongrade to prevent upward migration ofwater seepage to the basement

75 Foundation Design

The proposed secondary school may be supported by conventional shallow foundation incIuding
spread and strip footings at columns and Ioadbearing walls respectively CGE recommends that
the footings for the proposed building be located in theuxdisturbed very dense sandy tilllike
soils Soil Unit 6

CGE recommends that all the perimeter footings be placed below a deptfi of 18 inches 450mm
for protection against frost penetration

i For footings placed directly in the undisturbed very dense sandy tilllike soils Soil Unit 6 CGE
recommends that a maaciumallowable soil bearing pressuze ofb000 psf 290 kPa be used for

Centennial Geotechnical Engineers Ltd
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foundation design The recommended maximum allowable soil bearing pressure can be
increased by onethird ta account for temporary transient loads due ta wind axd seismic

Where footings are founded in the very dense sandy till stratum Soil Unit 6 and designed for
the above recoxnmended maximum allowable soil bearing pressure CGE estimates that total
settlexnents would be about 1 inch 25mm Differential settlements are normally taken as
between onehalfand threequarter the total settlements about lZ to 34 inches 13 to 2mm

Adjacent footings should be located far enough to prevent stress influence Figure 11 shows the
general guidelines to prevent stress interference between adjacent footingsi

Construction joint between the slab basement walls and stirip footigs should be provided with
i waterstops to prevent groundwater seep into the underground parking structure if these

structural components are poured separately

76 Foundation Subgrade Preparation

I
Foundation subgrade preparation will include excavation of the existing random fills topsoil
the stratum of loose native silty sand the compact clayey sand stratum the stony and the
stoneless clayey silt strata Soil Units 1 to S inclusive wheze encountezed In addition frozen
soils in subzero temperature ice snow and disturbed soils should be stripped from the
foundation subgrade sails prior to pouring concrete

As shown in soil profiles A toDFigures 4 to 7 the depths to the very dense sandy till Soil
Unit 6 are not uniform In order to reach Sail Unit 6 at the footings for columns and load
bearing walls overexcavation will be required The depths ofoverexcavation would depend an
the relative elevation between the design grades of the footings and Soil Unit 6 Prefabricated
metal shoring cages approve by WCB shall be used for supporting the cut slopes during
excavatzon and construction of the footings

Where overexcavation is required to reach the very dense sandy till soils Soil Unit 6 the edges
ofthe excavarion should extend at least the same distance as the depth ofexcavation beyond the
footprint of the footings The excavation shall be backfilled to the underside of the faotings with
mass concrete having a mznimum 28day compressive strength of25 Mpa

The native sandytilllike soils Soil Unit 6 are susceptihle to softening ifexposed to rainfall and
construction activities To prevent the softening of the footing subgrade and to provide stable
working surfaces CGE recomrnends that a skim coat oflean concrete be applied at the footings
locations upon the approvalothe Geotechnical Engineer

Centennial Geotechnical Engiueers Ltd
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If the subgrade native soils are allowed to soften prior to placement of the protective cover the
saftened materials should be removed and the areas of overexcavation backfilled with lean

i concrete

77 Slabongrade Preparation

Soil Units 4 5 and 6 are suitable for supporting the slabongrade of the 1 and 2level
underground parking structure

For theslabongradepreparatiox the final stripped surface should heproofrolled to determine
presence or absence of loose soils Where softloose soils are encountered the soils should be
overexcavated to expose any one of the three soil units 4 5 and b The areas ofoverexcavation
should be backfilled with stractural fill materials as specified in Section733 ofthis report

For protecting the final subgrade surface of the floor slab CGE recomrnends that at least 6
inches 150mm of34 19mm clear crushed gravel be placed immediately

CGE recommends that the fmal 12 inches 300 mm of the structural fill beneath the floor slab
ofthe 1 and2level underground parkirig sixucture be consisted of34inch19mm clear crushed
gravel The fili materials should be compacted to at least 6 passes using a 1000pound 450 kg
heavy plate tamper

A vapour barrier consisting of a6mil plastic sheet should be placed on the gravel drainage
blanket to prevent upward migration ofmoisture to the floor The concrete floor should be cast
on the plastic sheeting overlying the gravei drainage blanket

i

78 Lateral Earth Pressures

The subgrade walls for the 1 and 2level underground parking structure of the proposed
secondary school building should be designed to withstand lateral earth pressures due to static
seismic and surcharge conditions

781 Static Condition

For rigid nonyielding basement walls where practically no watl movement is possible the
static earth pressure triangular distribution should be computed using an atrest pressure
coefficient K value of047 corresponding to a frichon angle of 32 degrees We recommend
that an average total unit weight y of 120 pcf 1920 kgm3 be assumed for the native soils

Centennial Geotechnical EQgineers Ltd
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782 Seismic Condition

1

Based on Wood 1973 and the Mononobe4kabe methods of analysis for rigidnonyielding
basement walls the dynamic seismic lateral pressure per wEiit width ofwall equals to2y
where y is the average total unit weight afnative soils 120 pcfl H is the wall height and A
is the peak horizontal ground acceleration 021 g The corresponding dynamic thrust equals to
yacts at a height of06H above the base oftle wall

783 Surcharge Loads

Compaction ofbackfill adjacent to the subgrade walls will induce a transient load to the walls
Light compactors should be used forcompaction of fill adjacent to subgrade walls

If a 250pound 120 kg compactor is operating at a distance of 2 feet 600mm from the
subgrade walls an additional uniform lateral pressure ofSOpsf2SkPa extending to a depth of
5 feet1Sm wou3d be induced to the adjacent walls

79 Fire AccessServices Roads and Parking Lots

791 Subgrade Preparation

CGE wnderstands that the final grades for the proposed fire truck accessservice roadsparking
lots will be established close to the existing site grades

Subgrade preparation for the fire accessservices roads and parlcing lots will include removal of
the existing pavement structure random fills and topsoil to expose the stratum of loose native
silty sand soil unit 2 or the other strata including soil units 3 4 5 and 5 The timit ofsubgrade
preparation should extend at least 5 feet 1Sm beyond the edges of the proposed fire
accessservice roads and parking lots For subgrade preparation refers to the recommendations
discussed in Sections 72 and 73 of this report

Underground utilities would most likely be encountered during construction of the new school
facilities Where encountered these utilities should be removed and relocated as per the

Project requirements All utility backfill materials and sludge should be stripped to the
subgrade approvedbythe Geotechnical Engineer The voids should be backfilled with structural
fill as per the recoinmendations discussed in Section733 of this report

Centennial Geotechnical Engineers Ltd
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i I
792 Drainage

i
i

The long term performance of the pavement structure is highly dependent on the subgrade
support conditions The need for adequate drainage cannot be over emphasized The finished
paveznent surface and the undertying subgrade must be free ofdepressions and sloped minimum
slope of20or crowned to provide effective surface drainage

Surface water shouid not be allowed to pond adj acent to he outside edges ofthe pavement areas
If groundwater is encountered at the subgrade a subdrain pipe should be installed at least 12
inches 300mm below the subbase course The subdrain pipe should be discharged to the on
site storm water system

793 Pavement Structure Design
I

Following subgrade preparation the pavement stracture for the fire truck access road and service
roads should consist of the following courses

a minimum of 3 inches 75mm of asphalt concrete
a minirnum of 8 inches 200mm of34inch 19mm dia crushed sand and
gravel road mnlch base course and
a minimum of 12 inches 300mm of3inch 75mm minus pitrun sand and
gravel subbase course

For general parking areas the pavement structure should consist of the following courses

a minimum of 3 inches 75mm of asphalt concrete
a minimum of 6 inches 150mm of34inch 19mm dia crushed sand and
gravel road mulch base course and
a minimum of8 inches 200mm of3inch 75mm minuspitrunsand and gravel
subbase course

The base subbase and site grading fill materials are to be compacted to at least 95 MPMDD

Recycled asphalt blends and concrete blends are not recommended as site grading fill nor for
construction of the pavement sfructure of the fre accessservice roads and parking lots

I

Centennial Geotechnical Engineers Ltd
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80 FIELD REVIEW INSPECIIONS

1 CGE shall be notified to provide field review inspections during construction in order to
confirm that soil condition encountered are cansistent with our design assumptions and that the
intent ofour design recommendations is being coznplied

Thefieldreviewizispections outlined below will fulfil the obligations specified in the provincial
Letters of Assurance Schedule B1 B2 for theGeotechnicai Aspects

1 CGE will examine stability of the temporary excavation and the shoring system
during construction

i
2 CGE will provide inspection for foundation subgrade pzeparation of footings

subgrade preparation forslabongrade the sport facilities fire lane access roads
and parking lots

3 CGE will coordinate a material testing company to perform field and Iaboratory
density tests to determine compaction effort of structural fills beneath the slab
ongrade the sport facilities backfili behind the subgrade walls and the paveznent
structure of the fire lane access roads and parking lots

90 CLOSURE

This soils report was prepared for the exclusive use of New Westminster School Board the
Architect and Engineers involved in the design of the proposed secondary school in New
Westminister It should be made available to prospective contractors andor the Contractor for
information on factual data only and not as a warranty of subsurface conditions such as those
interpreted from the test borehole logs and discussions ofsuhsurface conditions included in this
report

Any use which a third party makes ofthis soils report or any reliance on or decisions to be made
based on this report are the respansibilitzes of such third parties CGE accepts no responsibility
for damages ifany suffered by any third party as a result ofdecisions rnade or actions based on
this report

The analyses conclusions and recommendations presented in this soils report are based on the
site conditions as they presently exist and assume that the explorations aze representative of the
subsurface conditions throughout the site ie the subsurface conditions everywhere are not
significantly differed from those enclosed liy the explorations If during conshuction

Centennial Geotechnical Engineers Ltd
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subsurface conditions different from those encountered in the explorations are observed or
i appear to be present CGE should be advised at once so that we can review these conditions and

reconsider our recommendations where necessary

When final stzuctural loading conditions for the new secondary school are available CGE shall
review our geotechnical recommendations and provide revisions ifnecessary

If there is a substantial lapse of time between the submission of this report and the start of
construction or if conditions have changed due to construction operations at or near the site it
is recommended that this repart be reviewed to determine the applicability ofthe conclusions and
recommendations considering the changed conditions and time lapse

Prior fio the start ofconstruction CGE should complete a general review ofthose portions af the
plans and specifications which pertain to foundation earthwork and drainage to detezminethat
they are consistent with our recommendations

Unanticipated conditions are commonly encountered and cannot be fully determined by merely
taking soil samples or making explorations During consfizction CGE hould have the

opportunityta provide necessary inspection services to conrmthat soil conditions encountered
conform with our interpretation of the test borehole results The recommendations provided in
this report depend on the inspection services

The scope ofour services does nat include environmental assessments or evaluations regarding
the presence or absence of wetlands or hazardous or toxic substances in the soil subsurface
water groundwater on or below this site

We trust that this soils report meets your current requirements If there are any questions
regazding this soils report please do not hesitate to contact our office

Yours very truly

CENTENNIAL GEOTECHNICAL EIVGINEERS LTD
4pF E55fp
yQpoviHt9a

per r

r LOtf4S W N U11
Louis P Eng aVtiaVr
Principal N
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DATE DI2ILLED Jpne3Z004 INSPECTOR IL AUGER HOLE A1
DRILL METHOD

Y

AUCER SURFACE ELEVATON 9IIm SHEET 1 OF 11
SAMPLE DYNAMiC COEPENETRATION

DEPTH DESCRIPFIOI OF SOIL Sos l TEST

ft AEID0iSERVATIONS
I

Class Sampc 3 hioistarc BLbWS FOpT

Sym6ot Type Contcnt
f

0 10 20 30 40 50

0
TOPSOIL Dark brown seity sand some organic matters loose Sy1

I

I II

SAND Tannish brown silty finegrained oose SM

25 n 235 1af
grades to tan grey mottied Q 233 i f

5 i n S

I
I

75 SAND Tan grey mottled clayey finegrained trace pebbies 1 graveI SC U 236

med piasticity compact

j i

r
i iio ioi I

SILT Grey ciayey med plasticiry trace small pebbles 1 gravel firm

I
ML j 327 j

I
lI

izs E
E G I

I

I

1 I

isl i I s
1 aI

s I
1i

SILT Grey clayey medium plasticity very stif j ML zj 24 I
unconfined compressibEe strength pp 4 tsf I i i i i

i f I

20
I j I

20

I i i 1L
i

SAND Grey silty finerained small pebbies occi52 gravel SM 103 I
ti11like very dense j I I

225 i I I I
i

Note unconfined compressib3e strength for disturbed sanpte PP tsf i I I I I i
I

I f I
i I

EST BOREHOLE TERh1INAILD AT REFUSAL ZS FEET 03 I i
I

25 i i i
5ii 2

i i

PP TSF GRAB SAR4PLE x WATER TABLE
PROJECT No VO412I i
Pl20JECT PROPOSED SECONDARY MDDFSCtooLS CENTENIIAL GEOTECHiVICAL ENGInEERS

LOCATION 835 Sth STREETIVEW ESTDM1INSTER BC i BOREHOLE LOG
DATE DRAWN t3Y FIGURE

June l7 20041 Ci A1



DATE DRILLED June 3 2004 INSPECTOR LL AUGEit HOLE A2

DRFLL METHOD Al1GER SURFACE ELEVATION 917m SHEET 1 OE 1

SAMPLE DYAM1C CONE PENETRATIQN

DEPTH DESCRIPTION OF SOIL soil TES1
i ft AND OBSERVATIONS Ciass Sample Moislare I BLOWS FOOT

Symh01 Type Content

i
t 0 10 2Q 30 40 59

I
FILL Random brown silty sand gravel some organic matters loose SM

i i 1
i

E i I
I I 3 I

ZS f

x 203 I

i
E

I F S
1

I I

I j s
i

I Cj 248

75 J iI
SILT Tan grey motded clayey acc sma11 pebbles med plasdcity ML fzI 256 j

crumbly tilllike pp 2tsf stif
I

I
I

I

i
I

j II
i

j 10

1 jI
I t

i l 1
125 SILT Grey clayey med plastici2y trace pebbles I gravel i M L x 159 j i I

i tillike pP 4tsf very stiff I i 4
i f rI

i i
i I

i J
SAND Grey silty finegrained small pebbles occ 352 gravel I SM 129 I I i i I

I S i tilllike very dense 15

t j I

j
1

175
I

I
I X 87

a I
i

I
I

TEST BOREHOLE TERMINATED AT REFiJSAL I8 FEET

Zp j j I j i f 20

j I rii i
1

I FIi s ji i

225 I i I i

i i i
i I

a See note on Figure A 1 I T
f

Ii25
iJ 25

PP TSP GRAB SAAIPLE x WATER TABL1J1
PROdECT No VO422

PRQJECT PROPOSED SECOIVDARY MIDDLE SCIi00LS CENTENNIAL GEOTECHNTCAL ENGINEERS
ir

LOCATION 835 Sth STREETIEW WESTMIIVSTEI2 BC i BOREHOIE LQC
I DATE DRAWIV BY FIGURE
i Jine J7 2004 CL A2



1 1

i i
DATE DWLLEA June 3 2004 iNSPECTOR LL AUGER HOLE A3

DRILL METH AI7GER SCJRFACE ELEVATION 407m SHEET OF 1
SAMPLE DYNAMIC CONE PENETRATION

DEPTH DESCRIPTION OF SOIL sai rEST

ft AND OBSERVATIOPIS Class Sample Moisture BLOWS FOOT

i Symbol Typc Content

I
U 10 20 30 40 50

pJ i 0

I FICI Random brown sity sand gravel some organic mattcrs loose 3M

i I1

1
25 1 i I

i
i I I 1

i ix
233 I j i

l
5 I 5

I i

1
SILT Tan grey mottled clayey occ small pebbles med plasticity i ML i 304

75 crumblY PP l5tsf fim

i 1

i o 1 i o

SAND Grey clayeyngra2ned trace pebbles low to med plasticiry j SC 221 I

crumbly pp 22Stsf tillike compac j
i i l IJ

tzs
I IE

i I
i

r

i

I SILT Grey ciayey med plasticity pp 4 tsf v sti1 ML zj 23 j
15 i j i 15

i
J i I

I I i

ts

LSAND Grey siltyfinegrained small pebbEes occ 152gavel SM z 113 f I

tilllike very dense 1 l I I
I i

I i I 220 0

j i I ii i
I TEST BOREHOLE TERMINATED AT REFUSAL 20 FEET i i

I
225 i i

I

1
Ij

f I I

T

See note on Figure A 1 I i
25 i I

51 2

1 1

PP TSF GRAB SAnIPLE x WATER TABLE v

PROJECT No VO412I

PitOJECT PROPOSED SECONDARY MDBLE SCHOOLS I CENTENNIAL GEOTECHNICAL ENGINEERS

LOCATION 835 8th STREET NEW VESTMINSTER BC BOREHOLE LOC
j DATE DRAWN BY FIGURE

June I7 2004 CL A3



i

DATE DRiLLED Jnne 3 2004 IlSPECTOR LL AUCEI2 HOLE A4

DRILG METHQD AUGER RFACE ELEVATION 918miSHEET I OF 1
SAMPLE DYNAMIC CONE PEIVETRATION

DEPTH DESCRIPTION OR SOIL Soit TEST

t AlYD OBSERVATIONS Ciass Samtlc hsaswre Bi3OWS FOOT

Symbol Typc Contcn

0 10 20 30 40 50
O 0

FILL Random brown silty sand gravel some organic matters loose SM I i

iI fi

25

i i

i

I

t

Lx1 229 i
j i

i
i I i

5 j 5

I

75

I i
SILT Tan grey mottled clayey occ small pebbles med plasticty ML x1 273

crumbly pp 1 15 tsf firm I f
ia to

i

SAND Crrey siity fnegrained smali pebbles occ 152 gravel SM 93

tilllike very dense E

i25 i i i

TEST BOREHOLE TERMTNATED AT REFUSAL l3 FEET I I
i I

15 i l5

i
1 i

I 75 I
i

i
I i

20

I

ZO1 I

C I
1 i

F

j
225 j E i i

I
i i

i

i I I i

See note on Figure A I
25 i I i 25i

1

PP TSF GRAB SAMPLE xL WATER TABLE

PROJECT No VO412 4
PROJECT PROPOSED SECONDARY MIDDLE SCHOOLS CENTENNIAL GEOTECIiNICAL ENGINEERS

LOCATEOIY 835 8thSTREEf NEWV1ESTNIINSTER SC BOREHOLE LOG
L

DATE DRAiV BY FGURE

1 June 17 2004i CL A4

1



i

i
i

DATE DRILLED June 3 2004 INSPECTOit LL AUGER HOLE AS
i DRILL METHOD AUGER SURFACE ELEVATION 92Im SHEET 1 OF 1 ii

SAMPLE OYNAiNIC CONE PEN6TRAfION
j DEPIH DESCRIPTIQiV OF SOIL i Soi TEST

ft j AND OBSERVATIONS Ctass Sample Moisturc BLOWS FQOT
I

j i Symbol Type Content

0 10 20 30 40 50
L

i

1 i i Q
FILL Random dark brown sity sand some organic matters loose SM

j T i

i I
1

25 103 i
f I

1 I 1 i i
6inch topsoil I

I

r
SAND Tannish brown si1ty finegrained loose I SM iz 31 j

5

I f1J 7 5

J J i i i
I

j

I
SANb Tan grey mottled clayey finegrained trace peUbles crumbly SC I 231 I I

75 low to med plasticity tilllike pp 2 25 tsfcompact J

f

E 0

SILT Grey brown mottled clayey mod plasticity pp t5 2 tsf firm i ML 298 j J

i 14

I
I

i i
i

tzs s j i
f 1T i

i
y

I

i i iI
I

1 i

I

f 5
SILT Grey clayey med ptasticity pp 4 tsf very stif i fviL

i
Cx I E 222 i

i I

I
i

i
i i i5

SAiVD Grey silty finegrained smalE pebbies occ 152 davel SM 12
I r i

tiElike very dense i I I
i

175 TEST BORBHOLE TERMINATED AT REFUSAL G FEET i
i i I

i J
i a

i i i

20 I j 20
I

j I i i
I I J

225 i j

I

i j i j
I i

i I
See note on Figure A 1 i J

ZS f

J i i 25

i
PP TSF GRABS zi VATER TABLE

PROJECT no VO4I2I

PROJECI PROPOSED SECONDARY MIDDLE SCHOOLS CENTEnTNIAL GEOTECHNICAL ENGINEERS

LOCATIOA 83S 8th STREET NEiVESTA9INSTER BC BOREfTOLE LOGj
DATE DRAWN BY FIGURE

I June 17 20041 CL AS



i

I

iI
i DATE DRILLED June 3 2Q04 IIVSPECTOR LL AUGER FiOLE A6

DRILL METAOD AUGER SURFACE ELEVATION 921m SHEET l OF 1
r

AMPLE DVNAMIC CONE PENETRATION

DEPTH DCSCRIPTIOfY OF SOIT Soil TFST

ft AND OBSERVATIOIHS Class Samplc Moistun BLOWS FOOT

Symbo Typc Contenl I

3
0 10 20 30 40 50

V

j FILL 12 inches of river sand over SM

jRandom fiU dark brown silty sand gravei some organic loose
i i x 303 I I i

f
2s j I

SAIYD Rusty brown siityfinegrained loose SM zI 2G9

i

i
5 I a 5

SAPD Tannish gey mottled silty finegrained loose SM U 242
I

i
75 1

I

I
i

10 occ fine gravei 204 10

SAND Grey clayey finegrained trace pebbles seashell SC C 207 i i I j 3

med p lasti c ity pp 2 tsf compact I
j 125

1

j
I I

i
I

j Jr
I I i I

15 1 i i i ts

f I I

S1LT Csrey clayey med plasticity pp 4 tsf very stiffl i ML 221 i
175 I I i

i
i I

iSAND Grey silty finegrained small pebbes occ 152 gravel SIVI x 14

tilllike very dense I

20 20e

I i

iTEST BOREHOLE TER1vIINATED AT REFUSAL 20 FEET i i I J
i ii i i

225

I j I a
I i

i i i
i E I

See note on Figure A 1 i j i

25 25

t i

PP TSF GRA SAA4PLE f WATEIt TABLE
PROJECT No VO4121

PROJECT PROPOSED SECONDARI MIDDLE 3CHOOLS CENTENNIAT GEOTECkI1TICAL ENGINEERS

LOCATION 835 8th STREET NEVY WESTMINSTER BC BOREHOLE LOG4
DATE DT2AV1N BY FiGURE

i June l7 2004 CL AG



i

DATE DRILLED June32004 INSPECTOR iL AUGER HOLE A7

BRILL METKOD AUGER SURFACE ELEVATION 942mSHEET 1 OF 1
I SAMPLE DYNAMIC CONE PEIYETRATION

EPTHI DESCRIPTION Or SOIL
I

Soil TEST

ft AND OBSERVATIONS Class Samplc Ntoswrc I BLOWS FOOT

I Symbal Tye Content

0 10 20 30 40 50l

0 FILL Random dark brown silty sand some organic mattcs Ioose SM I
t

f

iIi

I I
I i

i
I

j i

i25 i r

SAND Tannish brown silty finegrained compact M i I

i
i I

I

I 1
j SI1T Tan grey mottled clayey med plasticity pp 4 tsf very stiff ML 1 249 i 1

5 i i i 5
r ja i

i

SAND Grey clayeysilty finegrained smafl pebbles occ 152 grave SMSC I

tilllike very dense x 139 i
75 1 i f I

I
E I

TEST POREHOLE TERMINATED AT REFUSAL 8 FEET j

i I I
10

J

I
I

I
I

I I i j
I

I

i T

125
f I i f

J
l

I i I i

I i
i 15 i t5

i j i i i
k

i
s I i I

i I i i
r

20 Zo

I i

I

I

225 i
I

I

i J i

See note on Figure A 1
25 I 25

PPSF GTiAB SARfLE x WATIiTABLE v

PROJECT No VO421

PROJECT Pi20POSED SECONDARY MIDDLE SCHOOLS CENTENNIAL GEOTECHNICAL ENGINEERS

LOCATION 835 8th STREET iYE4 WESTMiNSTER BC BORMIOLE LOG

DATE DRAWN B1 EIGURE

June 17 20041 CL A7



i

i
s DATE DRILLED June 3 2004 jlllSPECTOR LL AUGER HOLE A8

DRILL METHOD AUGR ISURFACE ELEVATION 931m SHEET 1 OF 11

r SAMPLE DYNAMCCUNEFENETRATION

DEPTH DESCRPTION OF SOIL
I

Sail TFST

ft AND OBSERVATIQNS Class I Sample Moistur BLOWS FOQT

Sym6o1 Type f Content
I

l 0 EO 20 30 40 50

i i 0

SAND Tannish brown siEty finegrained wmpact SM

i iX
5 1i

i i
2s 1 i i i

j SAtVD Tan brown motticd clayey small pebbles crumbly SC fx 191
I

low plasticity titllike pp 2 25 tsf compact j
f

js s

i i I
i i IW

5
i

j i

iJ i
10

SAIHD Grey silly finegrained small pebbles tillike v dense SM 87 I C
10

I iTEST BOREHOLE TBRMINATDAF RBPLJSAI 1 Q FEET I
1

i
125 i I

J i I I

I I

Ii

s I i s

1

i I
l75 rt

I
I

I j
I

I i i I20

1
i

I I

I i
i

I f
j I f

225 i i t li
i i

i Ii
i

ii
See nate on Figure A 1 f

y

25 r
I j
j Ll 2s

PP TSF GRAB SAMPLE x VVATER TABLE

PROJECT No VQ4121

PROJECT PROPOSED SECONDARY i14iDDLE SCIOOLS CENTENNIAL GEOTECHNTCAL ENGINEERS
i

LOCATION 835 8th STREET NEW VESTA4INSTER BC I BOREIYOLE LOG
ir
i E DATE 1 D12AWN BY FIGl1RE

i Jtme F7 2004i CL AS

I



i
f

i

DATE URILIEA Iune 3 2004 IiYSPECTOR L AUGER HOLE A9
DRILL M AUG SUELEVATION 954m SHEET 1 OF l

PLE D1TtAN21CCONEPEIVETRATfONA
i DEPTH DESCRIPTON OF SOIL Soil TEST

i i ft AND OBSERVATIOIVS Cass Samle Mosture BLqWS FQOT

j j Symbol Type Content

0 10 20 30 40 E0

0
0

SAiVD Rusty brotvn siity finegrained compact SM j J

z j 22G iI i

25 I IIi j1
SILT an brown mottled cEayey crumbly occ smafl pebbles ML 305 I I i

low plasticity tiltlike Pp 2 tsf stiffl I I 1
f 1is

i s
gades to grey not crumbly med plasticity pp 4 tsf very stiff 22G I i

i j iSAND Grey silty finegrained small pebbles tilllike v dense SM xJ 99

75
I

i I
T

i II

TEST BOREHOLE TERMMATED AT REFUSAL 8 FEET

1 V i i I
IO

i i
l

I a1ri25 II 1

I i
I z I i

I i i

15
i i i j 1 i5

J I

j
I

i I
175

I I j
1

I i

20 3
f I I 120

I f

I i
I j i i

225 i f i j l i

I i L

j i
i See note on Figure A i

25 i I I i
I 25

TSF GRAB SA1IPLE WATEI2 TABiE 9
PROJECT No VO412I I

PROJECC PROPOSEb SECONDARY NfIDBLE SCHOOLS CENTENNIAL GEOTECHNICAL ENGiNEERS
I

LOCATIOIV 835 8tli STREET NEV WESTMTNSTER BC BUREHOLE LOG
UATE DRAWN BY FlGURE

June l7 2004 CL A9



I

I
f

DATE DRILLED June32004 INSPECTOR LL IAUGER HOLE A70

DRILL METHOD AUGER ISURFACE ELEVATION 956m 1 OF 1

j SAMPLE DYNAMIC CONEPFiVETRAT10iV

DEPTIi DESCl2IPT10N OF SOIL I So3i I I TEST

ft AND OBSERVATIONS I Ciass sample iMoisturej BLOWS FOOT

j Symbol Typc Content

6 t0 20 30 40 50r

0 6 topsoil i 0

SILT Tan brown mottled clayey tilllike pp 4 tsf very stif NfL j j
z 1 249 i I

i i
1

i I
I

i

i I

1

i 25 J
J

f I

i

i I i I I
1 SAND Grey silty finegrained small pebbles tilllike v dense I SM

j I
Ix 10 I

i I

i i I i
i J

I

5 5

i i i
TEST BOREHQLE TERMINATED AT REFUSAL 5 FEET

7S

I i i i 1II i
r

i i
i II

I I
I I i I i

I

i 10 i i I i 10

i i I

I Ii 1
i I I

12S I i I I I

j

i i 1

i

i r
i

I i
I 15

i j 1 15

i f i I I I

I
I

I I

i

I

I I
175 iI

j I I
i

i i
L i

2o a i i I 20

i j
2zs I

I

i
S

see note on Figure A I i
25 25

PPzTSF GRAB SAMPLELzWArER TABLE
PROJECT No VO412I

PROJECT PROPOSEA SECONDARY MAD1E SCHOOLS CETENNIAL GEOTECHNICAL ENGINEERS

k00ATION 835 8th STREET NEW NESTMINSTER BC SOREHOLE LOG

DAiE DRAVN Sl f7GURE

June 77 2004 CL Ala

i

I



i
i

DATE DRiCLED June 3 2004 iNSPECTOR LL IAUGER HOLE All I
DRILL 1VIETE30A AUGER SURFACE956mSHEET l OF 1

I1
i SANfPLE DYNAMIC CONE PENETRATION

i DEPTH DESCRIPTiOPI OF SOIL soi r Tesr

St ANDOSEI2VATIQNS Cass Sample Moismre BLOWS FOOT

i Symboi i Typc Content

1 0 10 20 30 40 50

a topsoil a o
I

T j i
ey silty finegrained small pebbles tilllike v dense SM I z 84

i
SAND Gr J

I
25 i i

f
E Ii i z 76 iL j I If li i

I

i1I
iI

i i
J

i j i iS I i S

i i j
i ii

fBST BOREHOLE TERMINATED AT REFUSAL 5 FEET j
I

i

5 1

T
o i

I
i o

I

i

i f 1
zs f i

I i 1
iiJ i

ts i is

i i
I I I

I I1 i
i i

s I i
i I
i i

j f
Ii

20 l I 20

i

I i
I I

Ii 4

225
f

I

I
i i
4

1i25 25

f

Gl2AB SAMPLE zr
ATET2 TABLE

PROJECT No VO42

PROJECT P120POSED SECONRARY AIIDULE SCIOOLS i CENTENIVIAL GEOTECHNICAL ENGINEERS
I

LOCATOl 835 8th STREET NEW VESTA7INSTER BC BOREHOIE LOG

DAT iDRAWN BY FIGURE

I 3une 17 2004 CL Al1



i

j i

DATE DRILLED June 3 20U4 1NSPECTOR LL iAUGER HOL Al2

DRILL METHOD AUGER SURFACE ELEVATION 926m SHEET 1 OF 1

r SAMPLE DVNAMIC CONE PEIVETRATfON

j EPTF3 DESCRIPTIOi1 OF SOIL soi i TEST

ft s AND OSSERVATIONS Ctass Sampic I Mouture j BLOWS FOOT

I Symbol Type Content ji
I

1
J i 0 1Q 20 30 40 50

0 i 0

i FILL Dark brown silty sand some gravel organic matters loose SiVi j

i
i y y

I1 I

I I

tj
f I

zs

I IxJ aa3 I

s i I
i

s1

I J

75 SAND Tannish brown silty finegrained saturated loose SM J 256 I

SAND Tan brow mottted clayey finegrained trace pebbles 1 grave SC
I
272 I

I crumbly compact i
10 I 0

I

I

I
2s

I i
I

SILT Grey brown mottied clayey med plasticity pp 2 25 isf stiffl I ML z 255

f I
15 I gI i i

i i
i i

i f I

i

175 I

ades to I i
i

i gr grey very stiff I

i 245 I
i j 1Zo

i 20
ISAND Grey silry finegained small pebbles occ 152 gravel SM I 1 Q9

tillike very dense i
I i

a
I i i

zzs

II
i j I i i j

TEST BOREHOLE TERMINATED AT REFUSAL 23 FEET i T i i i
I I J

25 See ttofe on Figure A 1 I i I i 25

PP TSF GRAB SAMPLE z WATER TABL s
PROJECFho VO4121

PROJECT PROPOSED SECONDARY MIDDLE SCi00LS i CENTENNIAL GEOTECHNICAL ENGINEERS
i

LOCATiON 835 8th STREET NEW 1i EST1VilnSTER SC BOREHOLE LOG1
r

DATE DRAN BY i FIGURE
JuneI72004 CF I Al2



i
i

I
DATE DRILiED June32004 INSPECTOR LL AUGER HOLE A13

DRILL METHOD AUGER SURFACE ELEVATION 916m SHEET 1 OF 1

DEPTH DESCRIPTIQN OF SOIL

SAMPLE DYNA611CCONEPENETRATION

j Soil j TEST

ft A4VDOSERVATIONS Cass Sample Moiswre BLOWS POOT

i i Symbol Type Canten I

0 10 20 30 40 50

t FILL Dark brown silty sand some gravel organic matters loose SM i t j i

i I i I 799 f
I i j i

I I i
I

2s 1 i
i

i

i i
I i

SAND Tannish hrown sil fine ained saturated IooseY 8 I SM Cz 29G j
I

I

IS I 5

r r
SANll Tan brown mottled clayey finegrained trace pebbles 1

grave
SC j 224 j i

i crumbly tilllike pp 3 35 tsf compact
i i

i 7S

i ii i
i I i

I
T 1

10 i i o

I i I
1 J

125 i SiLT Grey brown clayey med plasticity very stif ML z 246 I i
i

i j I f I

f l i ii i

ij 7j

I S IL E I S
SAND Grey silty finegrained smal pebbes occ 152 gravel SM 04 1 Itilllike very dense II

is I I i I

i 1
TEST BOREHOLE TERMIIVATED AT REFUSAL 18 FEET Iy

l iI I

f 026
E I I2

i j I f
i i i f i

i I
I

i i
1

i i

S

225 I j I 1

I I
J

I I i i
I II
I I I 1f

See note on Figure A 1 I
25 I 25

L i

PP TSF GRAB SAMPLE z WATER TALE

PROJECT lo VO4121

PROJECT PROPOSED SECONDARY A4iDDLE SCHOOLS CENTENNIAL GEOTECHNICAL ENGINEERS

LOCATION 835 Stli STREET REW VESTMiNSTE12 BC BOREHOLE LQG

DaTE DTtAWN BY FIGURE

Jcne 17 2004 CL A13



i
i

i
DATE DRILLED June 3 ZU04 NSPECTOR 1L AUGEit HOLE A14

DRiLi METHOD AUGER ISURFACE ELEVATION 914m SHEET 1 0 1
i

SAMPLE DYNA61lC CONEfENECRATiON

DEPiIt DESGRIPTION OF SOIL Soil TEST

ft AIYD OBSERVATIONS Class Sample Maisturc LOWS FOOT
i

Symbol Typc Cantent

L 0 t0 20 30 40 50

0 3 asphalt concrete 2 gravel 0

I SM i

SAND Tannish brown siity finegrained loose z 208 I

I
i

I

I I

FS I

i 2S j i
I

i
I j l

SAND Tan brown mottled clayey finegrained trace pebbles SC

jz 229 I I I J
a crumbly pp 3 tsf tiltlike com act

i i I J 5
P

5 I

i I
Iy

i

I

i I
75 1 i i

i

SILT Grey bmwn motted clayey med plasticity pp 3 35 tsf ML x k 277i f 010 i very stiff 1
L

SAND Grey silry finegrained small pebbles occI52 gravei SM I i i

tilflike very dense i I iI 25
j a

I I i i
ITEST BOREHOLE TERMINATED AT REFUSAL 125 FEET

I Ii

r 1
5

I j 5
j

Ij I
i I i

i i
1

175
J

j
1

i

i
I j

I I

20 i j j j 20

i I E I

I
i

I
I I J

225 I f
i

I

I
Y f

i
i I I i j

i 1
See note on Fio re A1 I I li

25 I i 25
1Lyi

I

PPTSF
PROJECT No VO4121

PROJECT PROPOSED SECbNDARY MIDALE SCHOOIS CENTENNIAL GEOTECHNICAL ENGINEERS

LOCATtOIt 835 8ihSCREET NTW WESTMINSTER BC BOREHOLE LOG
f DATE DRAWN BY i FIGURE
F June 11 2004i CL A14



i

j DATE DRfLLED 3unc32004 IhSPECTOR LL AUGER HOLE A15
DRILL METHOD AUGR SURFACE ELEVAfION 92m SHEET 1 OF 1

i DEPTH DESCRIPTION OF SOIL SoiE

SAMPIE DYNAMIC CONE PENETRATION

i TEST

ft f ANA OBSERVATIONS Ciass Sarnple i Moisarc BLOWS FOOT

i Symlwl j Type i Content f

0 10 20 30 40 50
i 4 4 asphalt concrete over 4 grave p I

SILT Tan brown mottled clayey med plasticity tilltike ML

j pp 4 isf very stif 4 I ai t
I

i I i a

i x Is2 i 1l1 I
25 I

i l
I I i i

i Ij
I i

I

r
i I j

S Z i i a 5
f i

i
SAND Grey silty finegrained small pebbles tilllike v dense SM 237 j I j i

fT1l
s I

i i l

TEST BOREHOLE TERMINATED AT REFUSAL 8 FEET
I

1
I I

o i f o
J I I I J

J

i t E I
I

t j I
t2s 1

I 1I
I G i

i 1I I i i I
i

15
I

I i i
I

i IS
I

r

i J
s i I

i

E
i i

2 t
l i 24

f
i ijIi i

1 i

i I

1i
f

1225 i i

i j
3 i

I 1 I i

I iiSee note on Figure A I E
25

I 25

i
PPISF GRABSAMPLE WATER TABLE z

PROJECT No VO4121
x

PxoJECT PxorosEn sECOtvpnttY MnnscopLS i CENTENNIAL GEOTECHNiCAL ENGINEERS

l i3OCATI01 835 8th STREET NEVV VESTMINSTER BC i BOREHOLE LOG
DATE DRAWn BY hIGi1RE

I June t7 2004 CL AIS



j

DATE llRILLED Junc 3 2004 IIYSPECTOR LL AUCER HOLE AI6
DRILL METFIOLI AUGEIt SUi2FACEELEVATION 92ImSfiEET 1 OF 1

SAMPLE DVNAA1lCCONEPENET12AT10N
EPTH DESCRIPTION OF SOIL sot TEST

ft AND OBSERVATIONS Class Sanaplc Molsturc BLOWS FOOT
i SymboI Typc Content

i
0 10 20 30 40 50

O SI1T

PP b4 tsfvery stifEaYYed tillike ML rI iI
Ii

i I
j

II

25
i

i

xI 20

I

E Y
l

I
5 5

i

j SAND Grey silty finegained small pebbles tiilike v dense SM 9

i i
s

i
TEST BOREHOLE TERMINATED AT REFUSAL 8 FEET

Ii
i I 1

o io

i

tas

J i i
i i i i

i i

I ia i

ts i ts

I
i

I175

I
I

1 i
1

Zo
1 2a
J I i

I I i
I

I i
I I I 1

I
E

225

I
I I

1

i iI I
See note on Figure A1 I i

25 i i
1

I i I SI 2

iI
GRAB SAIVIPLEx1 WATER TABLE

PROJECT No VO421
PROJECT PROPOSED SECb1VDARY lYtDD1ESCHOOLS j CENTENNIAL GEOTECHNICAL ENGINEERSii i

LdCATON 835 Sth STREET NEWESFD7INSTR BC BOREHOIE LOG
T

DATE DRAWII Y FGURE
June 17 20041 CL AI6



f

I
i

i

DA7E DRILLD June32004 fINSPECTOR LL AUGER HOLE A17

DRIL METH AUGER SJRFACEELEVAfION 9A4nSHEET 1 OF 1

SAMPLE DYNAMiC CON6 PEYETRATIOIV
DEPiIT AESCRIPTION OF SO1L g

y

T

ft AIYD OSSEI2VATIONS Class Sam c Motsture BLn OWS OOT

Symbol Type Content

0 10 20 30 40 50

j d i 0

i
FTLL Random brown silty sand gravel some organic mariers loose SM

I

i i ixJ 20
i

25 I i j I i
i

I i

i

i
5I SILT Tan grey mottled clayey med plasticity very stif ML f 5

i E I
I I I i 1

I

j i j I

i 75 SAlVD Grey silty finegrained small pebbles occ 152 gravel SM QQ 7

filllike very dense ii I

II
i i

1 p
I

j I
10

TEST BOREHOLE TERMINATED AT REFUSAL IO FEET

j

ZS

J

i

s
1

is

i
I

a I

5 j
I

I
i ii

j i i
io 1 zo

I i i

225

I

j I i
i t I i j

i Irti
i i i

i j I

si i
J

i i
I i j

25 I I 25

i PP TSF CRAB SAIPLE WATER TABLE
PROJECT No VO4121

PROJECT PROPOSEA SECONDARY MIDDLE SCHOOLS CENTENNIAL GEOTECHNICAL ENGINEERS

LOCATION 835 8th STREET NEW WESTININSTER BC BOREHOLE IOG
DATE DRAWN BY FIGURE

June l7 2004i CL A17



l
I

DATE DRILLEb September32004 IIlSPECTOR LL AUCER HOLE g

URILL METHOD AUGER SURFACE ELEVATIOIV933mSHEET 1 OF t

SAMPLE DYNAMIC CONE PENETRATION
DEPTHI DESCRPIION OF SOIL sait TESTi I

ft AND OBSERVATIOIYS Cass Samplc i Ntasturc C BLOWS R001r

Symbal Type i Conteat i I

0 4 asphalt concrete i
0 10 20 30 40 50

1OFILL Random brown silty sand gravel some organic matters loose I SM

i
i ij

r
I ISAND 7an brown mottled ciayey fingrained trace pebbles 1 gravei SC x 225 j i

crumbly pp 15 to 2 tsf compact i I I
I

25 r I i

f

I a
i I iI

f
SANU Grey silty finegrained sma11 pebbles occt52 gravel i SM j xl 79 I i I C

5I tilllke very dense f j I i 5
I fEI I I I i I

i rs s i
j I

i
f

o i 1 1 j o

i ii i
TEST BOREHOLE TERMINATED AT REFUSAL 10 FEET i I i

I i j i
1 i I

125 i i j
i 1

I j

i jIi I r
k i

s i i i s

1 1
i i

175 I I J
i 3 i i i

i i I i i I J

i j i
j

3

j i i
j i

20 i k izo
J

I I
i f i

i i i1
Z2s j I i j

i

IL
See notes on Figure A I

25 j j i 25
i i i

PP TSF GI2AB SAMPLE WATER TABLEx
PROJECT No VO4i21

rROECT xOroSED SECOrtaRY n4tDbLE SCxoos CENTENNIAL GEOTECHMCAL ENGINEERS

LOCATIQN 835 SthSREET NEv1 WESTMIrfSTER BC B012EkTOLE LOG

BATE DRAtiVi BY TIGURE
Se t12 2004 CL plg



i
i

DATE DRILLED September 3 2004 1NSPECTOR LL HOLE B2
DRIIL METHOD AUCER URFACE ELEVA7ION 928m1SHEET 1 OR 1

SAMPLE DYNAMICCOIEEENETRATION
DEpTH DESCRIPTION OF SOIL Soil i TEST
it AND OBSERVAT101TS Class i Samplc I Moisturc BLOWS FOOT

I SymboE Typc Content

i
0 10 20 30 40 500 25 asphalt cpncrete

FILL Random brown silty sand gravel some organic matters foose SM
i

I I 1ti i

j X i i
as f r j1 1

I5

i
S

SILT Tan grey mottied clayey occ small pebbles med plasticiry N1L 231 i

crumbly pp 3 35 tsfstif
i rs E it jI I

I

i
1
J i

o I
1 o

I
i i

SAND Gre sil finey ty grained small ebbles occI52 avel SMP b 185 11
tilllike very dettse I

I125 I
f 1

i i I
i r

IS i 5

I
TEST BOREHOLE TERMINATED AT REFUSAL 15 FET j i II

J7 i
175 j i I

i

i
i

J
T i

zo

j Za

i a
Zzs 1 i

i i

See note on Figure A 1
25 i

j I I 25I 1

L
PP TSF GRABSAMPLE z WAiEItTABLEr

PRbJEC7 No VO4121

PROJEC3 PROPOSED SECO1tDARY MIDDLE SCHOOLS CENTENNIAL GEOTECHNICAL ENGINEERS
f

LOCATION S35 th STREET NW WESTiVIINSTER BC j BOREHOLE LOG
iATE DRAWN BY FFGtJ12E

Se i 12 2U04i CL A 9



i
DATE DRIiLED Sep13 2004 INSPECTOR LL AUGER HOlE B3
DRIL MET ACIGE SURFACE ELEVATION 914 1 QF I

SAMPLE
DYiVAM1CCOIVBPENETRATFOY

DEPTHI DESCRIPTIOIY OF SOIE g T

t j AND OBSERVATIONS Ciass Samplc Moisture BLOWS FOOT

Symbul Typc Conlent

d 10 20 30 40 50
QL 4 asphalt concrete 2 gravel 0

SAND Tannish brown siliy finegrained some grave loose SM
II

SILT Grey brown mottled clayey med plasticity pp 3 35 tsf ML n j j25 very stif
i i

I1 f

5
i 5

1

L
7S SAND Grey silty finegrained smail pebbles occ 152 gravei SM i I

tilllike very dense y i
I

1 I i I

i
E0 I I I 16

1
i j j

j
TEST BOREHOLEIERMINATED AT REFUSAL l0 EET

f25

f

T I

I
j

4
I I

I
t I I i 15i I

1j j
i

I j
I

i

j

175 iIf

I 1 j j
1

fzo

i 20
i I I

it i
I I I i i

225 i i 1

i

C I j
i

1

see note on Figure A I I
25

I I
r i 25
i

i iL
PP TSF GRAB SAA4PLE z WATER TABLE y

P120JECT io VO4121

PROJECT PI20POSEA SECOiVDARY 1VIIbDLE SCHOOLS CENTENNIAL GEOTECHNFCAL ENGINEERS
I

I
LCATION 835 8th STREETIVEW WESTMINSTER BC BOREHOLE LOC

I DATE j DRAV3 BY FIGURE I
Se f12 2004 CL a20

I



i

I
i DATE DRILLED Sepfember 3 Z04 IIISPECTOR LL AUGER HOLE B4

DRILL ME7FIOD Ai3GER 1Si ELEVATION 916rn S3iEET 1 OF I
r

SAMPLE DYNAMIC CONE PENETRATION
DEPTH DESCRPiIO1V OR SOIL g i TEST
ft AND OBSERVATIONS Class Samplc Moisturc BLOWS FOOT

Symbo3 I Typc Cantcnt I
i

0 10 20 30 40 50
i 0

0 45inch asphalt concrete
FCLL Dark brown silty sand some grave3 orQanic matters loose SMi

d 799 I
SAND Tannis brow

I
s h n sdty fine grained saturated loose SM 4

I25

i 1SAND Tan brown mottled clayey finegrained trace pebbles SC n
I gravel crumbly tilllike pp 25 3 tsf compact 1 I

i

i zl
J

i
i

5 I1
I

f 5
J I

J I
i i i

SILT Grey brown clayey med plasticity very stif i ML i t I j
J

75

I 1
1 i

SAND Grey sity fnegrained small pebbies occi52 gravel SM I i 1
110 tilllike verv dense

i i f Q
i

i

TEST BOREHOLE TERMTNATED AT REFUSAL t0 FEET i Ii

125 1 I I

j
j

f
i j i

i r

ls i s

i I o
7 I

J
Iis j j

j

I J
iI

3 1 i
2 i 20

1 jI
I i I 1Ij

i I2ZS I

i I

j I j i
I

see note on Figure A 1
25

i
I j

J 25
i

PP TSF GRAB SA1IPLE z VATER TALE
PROJECT No VO422 i
PROJECT PROPOSED SECONDARYRVIIBDLE SCHOOLS CENTENNIAL GEOTECHNICAL ENGTNEERS

l
I

LOCATION S35 8th STREET NEW WESTA4iNSTER BC BOREHOLE LOG

I
i BATE DRAWN BY i FIGURE

Set1220Q4 CL I A21 j



f

I

I

DATE DRILLED September 3 2004

I1IVSPECTOR
LL AUGER HOLE BS

D12ILL MTHOA AUGE SURFACE ELEVATION 936m SHEET 1 OR 1

SAMPLE DXNAMIC CONE PENETRATION

EPTH DESCRIPTIOIV OF SOIL soil T rEST

I ft A1VD ORSEI2VAIOIVS Cass Sample Moismrc BLOWS FOOT
I

i Smbol Typc Cantent

0 10 20 30 40 50

O
j

O

i FiLL Darlc brown silty sand some gravel organic matiers toose SM I
II

I
25 I

I
i

L zb I
1

S 5

75 I i

i SAND Rusty brown silty finegrained saturatcd loose SM
iL

i i

0 SAND Grey brown mottled clayey finegrained trace pebbles SC z 223 I 10

1 bavel crurnbly pp 25 tsf compact i
i

i F
z 258 I

125 I j
i

1

I I
i i

I
I

I
i I 1

i I i i j
i

I
IS i

I 15

SILT Grey clayey medium plasticity trace pebbles very stif ML
1

pp 25 tsf C 217 i I j

f
s j

i

SAND Grey silty finegrained small pebbles occI52 gravel j SM x 11 7
v j

tilllike very dense i E i

z
I

I
120

TEST BOREHOLE TERMfNATED AT REFUSAL i95 FEET i
I J

I
I

I I I j
i l

22s I t I J
J IlI i Ii

Ii 1i
I

25 See note on Fiwre A 1 i j 25
i j

I

PP TSF GRAB SADIPLE a WATER TABLE

YROJECT No VO4121

PROJECT PROPOSEA SECONDARY RIIDDLE SCHOOLS I CENTENNIAL GEOTECHNICAL ENGINEERS
I

l00ATION 835 8th STREET NEW WESTMINSTER BC I AOREHOLE IOG
DATE DRAVA1 BY FIGURE

Se t12 2Q04 CL A22 I



DATE DRILLED September 3 2004 IIISPECTOR LL AUGER HOLE B6i
DRIIL METHOD AUGER SURFACEEL 912m SHEE7 OF 1

SAMPL DYFYAMIC CONE PENETRATION
f EPTH DESCRIPIION OF SOIL I soili TEST

j ft ANU OBSERVATIONS Clnss Samplc Moistssrc LOWS FOOT
I Symbnl Typc Content

0 10 20 30 40 50
O 0I

1 FILL 12inch river sand over 12 inches of topsoil loose SM j Ti

s

I

i f
I25 SAND Tannish brown silty finegrained loose SM Iz 3 i7i

I

f
i J

SAND Tan grey mottled clayey finegrained trace pebbles 1 grave SC 215
I f i5 crumbly pp l5 tsf compact 1 5

I
i

i

t
1

T

f
75 o j

SILT Grey clayey med plasticity trace small pebbles 1 gravel firm ML x 249 I

pp l5 tsf f

10 30

f

I

grades less clayey very stiff I

12s z

i ri
i I

j i
I

I
f

s i

SANA Gre sil fine ained small ebbles occ 152 avel SM i I S

Y h P ST U I 79

tilllike very dense I

175 l i
ij i

S

i

TEST BOREHOLE TERMINATED AT 12EFUSAL 175 FEET I

20 i i j 20
i

I
i I i i I

i

225 I
I

I I
See note on Figure A 1 i j I i i

i ii i f ryL
i i i

i
I I

25 i t 25L
1

PP TSF GRABSAMPLE ix WATERTA3LE Z
PROJECT ro VO41Z1

PROdECT PROPOSED SECONDARI AIIDDLE SCHOOi CE1rTENNIAL GEOTECHNICAL ENGTlTEERS

LOCATfON 835 8thSTREET NEWRESTMINSTER BC BORE LOG

DATE DRAVI BY FIGURE

Se t f 2 2004 CL A23



I

i

DATE DRILLED Sept 3 2004 iNSPECTOR LI jAUGER HOLE 87

D121L3 MECHOD AUCER 5URFACE ELEVATIOi 917mtISHEET 1 OF l

i SAMPLE DYNAMIf CONE PENETRATION

DEPTHI DESCRIPTI03N bF SOFL soilI
i

TEST

ft AND QBSERVATIONS Class Samplc E MoFsturc I BLOWS FOOT
E

j SymUol I Typc Content

0 10 20 30 40 50

0 0

FLL Random brown silty sand gravel some organic matters loose 51f I i I

t I
i

25 i i i I 1i i
xi i 196 i 1

r
f

5
I I I f 5i I 1

j
i 3

1 i a
1 1

s

r i
SAND Tan grey mottled clayeyfingrained tracc pebbles 1 gravel E SC 177 i I I

med plasticity compact 1
i i

i j i

0 I 10I

I II i

j I i

I

Ir
I

125 SILT TR aey mottled clayey medpasticity trace small pebbles firm ML J x 304
j

I
I i
I i i

t5 i 15
i i I j I

I

I

1 f

I

1 I
J

1

pcbbles grade out c 29 9

Ii

175 SILT Grey clayey med plasticity stif ML U 264 I

I
r

i
J

I

20 gades to very stiff j i 20

i j i i

1 II1I
i ii I

225 SAllD Grey silty finegrained small pebhles occ 152 gravel SM xi 75 I i
l

tilllike very dense j f 1i i J

j
See note on Figure A 7 f

I

25 I 25

TEST BOREHOLE TERA7INATED A REFUSAL 25 EET
PPTSF GEt1B SAA4PLEIX WATER TABLE

PROJECT No 0412I

PROJECT PROPOSE SECONAARY PIIDDLE SCHOOLS I CENTENNTAL GEOTECHNICAL ENGINEERS

LOCATION 835 8th STREET NEV1 VESTStINSTER BC BOREHOLE LOGi

DAiE DRAWN BY FIGURE

Se t 12 2004 CL A24 i



i
1
i

i

DAfE DR1LlED September32004 INSPECTOI2 LL AUCER IiOLE B8

DRILL METHOD Al10ER Si1RFACE ELEVATION 90OmSHEET 1 OT 1

SAMPLE DYIVAMIC COIVE PENETRATIO

i DEPTHj DESCRIPTION OR SOIL i Soil I TEST

i ft AND OSSERVATOPIS i Class Sample I Moislurc BLOWS FOOT

I SymNo1 Typc I Contenf

O
i 00 20 30 40 50

FFLL Random brown silty sand gravel some organic matEers loose SM

i j
i

2 I
i U 157

i

SJ 5I4
J t

1

1 f
I

s I

a
i SiLT Grey tan mottled clayey med plasticity very stif j ML

IJ
224

a pp4tsf
i I

o I to

125 des with a trace oCsmaE ebbes rjc 267 i
P JI I I i

SAND Greyslty finegrained smali pebbles occ 152 gravel SM Lx 247 If
j iillike very dense I

i
I 5 15

I
i

TEST BOREIIOLE TERM1iVATED AT REFUSAL l5 FEET
s 1 I i

j i i
i

ao J I i 20
j1

f
zzs

I

E l J
i I E i

See note on Figure A 1 I i I a
I I k j I

25

I f
25

i

1
PP TSF GRAB SAMPLE z YATER TABLE

PROJECT Ea VU4121

PROJECT PROPOSED SECONQARY MIDDLE SCIbOLS CEllTTENNIAL GEOTECHMCAL ENGINEERS

LpCATIOI 835 8th STREET NEV WESTMIIVSIER BC BOREHOLE LOG

bATE DRAWN BY I FTGIIRE
Se t l2 2004i C I A25

I



i

i
I DATE DRILLED Septertber32004 IIYSPECTOR

LL AUGER HOLE B9

DRILL METHpD AUGER SURFACEEIEVATfON 9Q5m SHEET 1 OF 1
y

SAMPLE DYNAMIC CONE PENETRATION

EPTH DESCRIPTION OF SOIL sati rESr

j ft AP1D OBSERVATIONS Class Samplc Moisturc LOWS FOOT

j Symbol Typc Contenf

0 10 2Q 30 40 50

0 0
i FILI brown silty finegrained sand some oavel loose f SM

j
i

J

SAND Tannish brown silty finegrained loose SM Ix 19 f I
25

SILT Grey clayey med plasticity trace pebbles 1 bave1 ML J 205

tilliike PP 2 25 tsf firm
I

SJ S i
I i i 4

I

j
75 1 grades to very stiff pp 3 35 tsf I U 2i2 i

c l 2 avc SIV 163SAiD Grey silty fine gramed sma31 pebbles oc 5 gr lX1

tilllike very dense
I 0 i 10

TST BOREI30LE TERMINATED AT REFUSAL IO FEE I

i i
I 125

y i I I
I

i I I
i

15
i j 5

Ii

f i1 Ii
J

I

175 I
1i

1

i i I

zo
I

sao
iJ

i
ii I

I
225

I

I t t i
i

i i
See note on Figure A I f

25

l

J i i ii 25

1 1
PP TSF GRAB SAMPLEz WAT TABIE

PROJECT lYo VQ4lll

PROJECT PROPOSED SECONDARY MIDDLE SCHOOLS CENTENNIAL GEOTECHNICAL ENGINEERS

t00ATION 835 8t1 STREET NEW WESTMINSTER BC BOREIIOIE LOG
DATE DItAWN BY

T

i FIGURE
Se t I2 2004 i CL i A26



i

DATE DRILLED September32804 INSPECTOR LL AUGER HpLE Bt0

DRILL METHOD AUGER SURFACE ELEVATION 916m1SHE I OF 1
II

SAMPLE I DYNAMICCONEPENETRATIOiV
i DEPTH DESCRIPTOPI OF SOIL solt TEST

ft AND OBSERVATIONS Class Snmpc Moismre BLOWS FUOT

Symbol Type Coptent

t
j 0 90 26 30 40 50

0 4inch asphalt concrete 0

FILL Dark brown silty sand some grave organic matters loose SM

799

i
25

i

i

5 i 5

SAND Tannish brown silry finegrained saturated loose SM x
i

SAND Tan brown mottled clayey finegrainad trace pebbles SC z r
1 gravel crumbly tilllike pp 3 35 tsf compact

j 75 i
i I
i i

SLT Grey brown ctayey med plasticity very stif ML I j ii i

i f j i i

io i a

i
J i I

SAND Grey silty finegrained small pebbles occi52 grave3 SM u I
tilIlike very dense i i

125

j T
I

TEST SOREHQLETRMINATED AT REFUSAL i3 FEET 1i I
I

i J IJ i
I

15 j j i5

I

I IJ

i
175 i i I

i

I

I f

20
f I

20i

i
I i I

i 1
i

ZZs i i ii I 1 1

i
I i
f

see note on Figure A 1 i I
25 j I 25

I
PP TSF CRAB SAMPLEx WATER TABLE v

PROTECT no VO4121

PROJECT PROPpSED SECONDARY MTDDLE SCNOOLS CENTENNIAL GEOTECHNICAL ENGINEERS

I00ATON 83S 8th STREET NElV VESTMINSTER BC BORE30LE LOG

i DATE DRAWN B1 FIGUREa

Se t l2 2004 CL A27



i

I
i

DATE DRILLED Jaly52004 iIIISPECTOR RY AUGER HOLE MW i
ARILL METHOD BECKER HAMME SURFACE ELEVATION 9222 SHEE 1 OF l

SAIlNPLE DVNAMCCONEPEIYETRATION

P

i EPTII DESCRIPTION OF SOIL son TEST

ft i AND OBSERVATIONS Class Sam te BLOV1S FOOT

i Symbol Type
0 70 ZO 30 40 50

SAND Gre sand avel GM
T

Y Y 8r

st
SAND Grey silty finegrained Slvt f i i

f

f 1U SAND Grey clayey some seashells SC

I

SAND Grey silty ftnegrained some 2 to 3 ravel tilllike SMGM J
grades to dense at I G feet I

Zp
V

1 1

i

I
some boaIders at 26 feet

i

i 3Q a

i
I

I
i i

i ri1
p

SAND Grey silty ftnegrained micaceous saturated SM

1

SIII Grey clayey low to medium plastic ML I I ji
1 i

Sa

gOTTOM OF MW AT 47 FEET

i 1 i
i

F

I iF6p

I
f

I i
I

1
o

i

80 i i 1 a j
i I ll I

i
I I I

J
I I I

I J
90 i i1T

i fr
a Water level measured at G feet below ground surface on Sept 6 04 j i

4 T

i I
r I I i 1 i

100 i i I j r li

S f
GRABS z WATERCA

PROJECT 1Io VO412

PROJECT PROPOSED SECONDARY A7IDDLE j CENTENNIAL GEOTECHNICAL ENGINEERS
SCHOOLS i

LOCATION 835 BTFI ST2EET MONI WELL LOG
NEW WESTMINISTER BC DATE i DRAWN BY FiGURE

JULY 12 2004 CL Az8



11

i I
i

DAFE DRILLED July 5 2004 ItVSPECTOR RY AUGER HOLE NEW 2

DRILL METHOD BECKER HAMIIIER SURFACE ELEVATION 9494m SHEET I OF 1r
I SAMPLE DY1AMIC CONE PENETRATION

DEPTH DESCRIPTiON OF SOCL 1 soit TESr

j ft AIVD UBSERVATIUNS Class Sampie BLOWS FOOT

Symbol i Typc
0 70 20 30 4p 50

t
0

SAiID Grey sandy gravel GM 1 i
SAND Grey siiry finegrained SM

s

10 SANA Grey clayey some sea shells SC

i
i

SAND Grey silty finegrained some 2 to 3 gravel tilllike SMGMI

grades to dense at t 6 feet t
20

1 a

i

i
some boulders aY 29 feet

30 I

1 s

I
J

SAND Grey silty fenegrained some 12 gravel saturateci SM ii
qp j J j

1 SANA Tannish brown silty medium to coarsegrained 12 to 1 gravel SM I
I

I i

f50 i I
SAND Tannish brown silty finegrained SM

abundance of water
I IJ s

3

SILT Grey brown clayey low plasticity tili3ike ML J
GO I I i

iBpTTOM OF MW AT 60 FEET

I I
70

i
I i

I
80

i I

i
Iy

I
I

j I

i

i i
i i

90 i Water level measured @ 277 feet EL 8649m below ground surface on Scpfl6 Oq 1
I

r
a II

i1
100 I LI

I
I

I i
1

l

GRAB SAMPLE z WATER TABLE
PR03ECT o 04121

rxoaECr pttOPOSDSECOnnARY innrE CENTENnIAL GEOTECHNICAL ENGINEERS
SCtippLS

LOCATlON 835 STH STREET MpNITORING WELL LOG

NEVV VESTNfTI1STER BC I DATE DRAWN BY FIGURE
JULY 12 2004 I CL A29



i 1
i

DATE DRILLED SEPTEMBER 1 2004 iNSPECTOR RX AUGER HOLE MW 3

DRLL ME71TOD BECKER HAMMER 1SURFACE ELEVATION 9406m SHEET l OF 1

SAMPLE DYNAMIC CONE PENETRATION

EPTH DESCRIP3ION OF SOIL Soil i TESI

ft AND OBSERVATIOIVS Ciass IMaisturc BIOWSFOOT

Symbol Content
o 0 10 20 30 40 50

I i

i 1
SAND Grey sandy gravei GM I I

i
y

SAND Grey brown fine tr gravel tiltlike vT SM

I I iI

I iQ SAND Grey sitty finegrained somg 2 to 3 graveIlilllike SMGM i i

i

1
20 some boulders fram 20 to 24 feet

I
I

30
i

I
i

I
40 34

I
SAND Grey medium to coarsegrained some 1 angular gravel SP

I Isomenrnic matterat45 49 I
SAND Grey silty finegrained SM 24 i

r i

i 50 SAND Grey medium to coarse graincd and 1 2 subrounded grave f SPGP 14

GRAVEL abundance of water jj i i I
1 I

i I I i
I

J

E i
jji

SAND Tannish bmwn fine to mediumgrained saturated SP 22 i70 i

3
I

y

SILT Grey brown clayey low plasticity titllike ML 26 i
i I I iso

BOTTOM OF MW AT 78 FEET i I i

j 1
90 1 1

r
i

j i j

iWater level measured @ 298 fcet EL 8497m below ground surface on Sept 6 04 j E1J
l00

I

I IiI I
i

1
1

GRAB SAMPLE WATECt TABLE o
PROJECT No VO412 j
rROaCT PROPOSEn SECONpntr mrtnnLE CENTENNIAL GEOTECHNICAL ENGINEERS

SCHOOLS I
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DATE llRILLED SEPTEMBER 1 2004 F1SPECTOR LL AUGER iiOLE IV1W 4
DRILL METXiOD BECKER HAMMER ISURFACE ELEVATION 922m SHEET 1 OF 1

i 1 SAMPLE DYNAMIC CONE PENETRATIOM
i DEPTH DESCRIPTION OF SOIL I soi rsr

ft AiVD OBSERVATIONS Class Mossture BLOWS OOT
i

I Symbo Content
0 0 70 20 30 4D 50

o

0 I

SAND Grey sandy gravel GM 1J
i

SAND Grey brownfinegraiRed tr gravei iillEike SM ii

10 SANA Grey silty finegrained some 2 to 3 gravel tilllike SMGtvl

I
a

1 i
l

iI
20 some bouiders I i

i

f I

i i
I 30

I i
a

I
i
i

401i some organic matter at 42 to 43 feet J
1 I

I
J

I

i

y I 1
1

5a J 1
SAAIA Grey medium io coarse grained some I to 3 subangular gravel SP

round to subroand gravel from 51 to 56 feet I I i I

j i
iI SAND Grey silty fine to mediumgrained some 1 to 3 subaneular grave SM 8

60 i moist tilllike j i

I

70

SAND Grey medium to coarscgrained and 1 Eo 3 subround gravel i SPGP 45

GRAVEL abundance of water t

I L
I i 1

S2 I i Li
I

i 1 L I
i 80 SILi Grey brown cfayey low plasticity ML 22 1 L1 f

I I
f

BOTTOIVI OF 1V AT 82 FEET I
I 1 I i i

j90
i i

I I i i

J
fi

I 1

i I i1
f
J

Water level measurcd @ 347 feet EL86m below ground surface on Sept 1 G 2004 i
i00 i I

I
I I

GRAB SAMPEE x WATER TASLE
PR03ECT No VO4121

PROJECT PROPOSED SECONDARY MIDULE CENTENNIAL GEOTECHNICAL ENGINEERS
SCHOOLS i

I LOCATIOIV 835 STH STREET MONITORIiYG WELL LOGI
NEW WESTMIVISTER BC DATE DRAWN BY FIGURE

I5e tI2 2004 I CL I A31 I



i
I

i 1

I
DATE DI2ILLED SEPCEMBEI21 2004 INSPECTOR ILY AUGER HOLE MW 5

llRILL METHOD BECKERH 15URFACE ELEVATION 9067m SHEET 1 OF I

SAMPLE DYNAMIC CONE PENF1RATON

DEPTH DESCRIPTION OF SOEL so TEST

ft AND OBERVATIONS ClassiMoEslurc BLOWS FOdT

I
Symbal Connt ii 0 0 10 20 30 40 50

fI
SAND Grey sandy gravei GM I

r
SAID Grey brown mottled clayey smatl pebblestiillike SC

7
i i

10 SILT Grey brown monled clayey low plasticiry ML

i
f

SAND Grey silty finegrained some 2 to 3 gravel tillike Slvi iI
201 II

i i

a some boaders

i J
30 i

j
i

some cobbles from 34 to 37 feet

I
40

f I
I

1 o

SAND Grey medium to coarse grained with 1 subraand gavei SPGP 3 5G E1GRAVEL saturated i i

Q I
I

6 I I
J t

i

I
i ts I i

60

J

f i
SAND Grey silty finegrained saturated SM 22

J I i

r SAND Grey silty finegrained some 2 Yo 3 gravel titllike I SM 25

O I
BOTTOM OF MW AT 67 FEET

3
f j i

i f i

iso I Ti I
i

i i
i i a

i
r i I

a

i ii i i
90 i i I

i i i 3

i i
i i i

Water levet measured @ 91 feet EL 8485m below ground surface on Sept I 2004 I
i s

100 i I

I
GRAB SAMPLE iz WATER TABLE
T

PROJECT No VO412

PROdECT PROPOSED SECONDARY A9IDDL i CENTENNIAL GEOTECHNICAL ENGiNEERS
SCHOOLS

LOCATION 835 8TFl STREET I n10NlTORING WEL LOG
NEV1ESTD4T3VISTER BC i DATE DRAWN BY FIGURE

Set122004 CL A32



i i

i

i
I

AATE DRILLED SEPTEIBER 1 2004 I INSPECTOR RY AUGER IOLE MW G

DRILL METITOX BECTCERHAMMER ISURFACEELEVATION SHEET1 OFI
SAMPLE DYNAMIC CONE PENETRATON

DEPTH DESCRIPTIOPI OF SOIL Sosi TEST

I ft APD OBSERVATIONS Class Samplc BLOWS FOOT

Symbol Type j
W 10 20 30 40 50 i

I fl i J
i i

i SAMD Grey sandy gravel GM 4 47I 1 i
ir

i SAND Grey brown finegrained tr gravel tilllike
T

SM i

iI t
10 SAND Grey sity finegrained some 2 to 3 gravel tilllike 3MGM i a

i

i
i

I

i
i

1 i

f a i
ZO some boulders

IG
i rf

r

30 3
i

1

some organic matter at 35 feet

j
i i

4Q grades with i2 1 subangular gravel 1

A
I I

SAAID Grey coarse grained sand with 1 subround gravel SPGP

GRAVET saturated
I 3 j

i
I i I

50 I I
i i

i j I i
i I

J I
SAND Bmwn silty finegrained saturated I SM j iI p k i
SAND Grey fine grained micaceous saturated SP

j fi
i

1 I
7Q I
a k j

SLT Grey brown clayey low plasticity ML
i

i

i

80 BOTTOM OF MW AT 75 FEET f jJ
I

I

i T
90 j I i 1

7
i

I
Water level measured @ 192 feet EL 8486m belo oound surface on Sept 16 2004 i 1i

I

100 I i

i

GRAB SAR4PLEx WA
PROJECT lYo VO4I21

PROJECT PROPOSED SECONDAR lVIIDDLE s CENTENNAL GEOTECHNICAL ENGINEERS
SCHOOLS

L

LOCATION 835 8TH STREET MONiTOiil1GWELL LOGL
iVEW WESTMIIVISTER BC DATE DRAWII BY FIGURE

Se t 12 2004 CI A33
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