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1.0 INTRODUCTION

As requested, Trow Associates Inc. (Trow) has carried out a geotechnical assessment for the
proposed roadwork and associated utility servicing of the City of Surrey Campbell Heights Phase 2
development. The purpose of this study was to determine the general subsurface soil conditions at
the proposed road widening areas, the new road sections, and the associated utility facilities as well
as to evaluate the structural integrity of the existing pavement. This report presents the factual results
of the field exploration and Benkelman beam testing along with comments and recommendations
pertaining to the road structure design and utility construction.

The current scope of work consisted of a field exploration, Benkelman beam testing, engineering
analyses and preparation of this report. The work has been performed in general accordance with
Trow Proposal (File No. 072-0503) dated July 16, 2007 and subsequent Change Order No. 1 dated
October 30, 2007. The current scope of work was limited to the evaluation of the geotechnical
characteristics of the site, and did not include any environmental or chemical assessments of the soil

and groundwater.

A Stage 1 Environmental Assessment is currently being undertaken by Trow and the findings would
be submitted under a separate cover. In addition, gectechnical assessment of the existing fill
stockpiles within the City of Surrey Stokes Pit is also being undertaken by Trow and the results would

be submitted under a separate cover.

Previous geotechnical assessments for Campbell Heights Phase 1 were conducted by Trow in 2004
and relevant information from the previous studies has been used in the current assessment.

2.0 PROPOSED DEVELOPMENT

The proposed Campbell Heights Phase 2 development area has a tfotal size of about 96 hectares.
Similar to Phase 1, the proposed Phase 2 development comprises mostly of light
commercialfindustrial subdivision. Based on the information provided, the proposed road works within

the Phase 2 development areas are as follows:

s Widening and upgrading of existing 28 Avenue between 194 Street and 196 Street to major
collector standard (12.2m pavement within 22.0m ROW, total length about 400m).

o Interim road widening and upgrading of existing 194 Street between 28 Avenue and 32
Avenue to collector standard (9.0m wide pavement within 20.0m ROW, total length about
800m).

» Construction of new 24 Avenue between approximate 194 Street and 196 Street to 4-lane
divided arterial standard (interim 13.5m pavement / ultimate 19.0m pavement within 27.0m

ROW, total length about 400m).

e Construction of new 22 Avenue between approximate 194 Street and 195 Street to through
collector standard (12.2m pavement within 22.0m ROW, total length about 200m).
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s Construction of new 195 Street between 22 Avenue and 32 Avenue to through collector
standard (12.2m pavement within 22.0m ROW, total length about 2,000m). North end of the
new 195 Street may end as a cul-de-sac at about 200m south of 32 Avenue.

e Construction of new 30 Avenue between 194 Street and 195 Street to collector standard
(12.2m pavement within 22.0m ROW, total length about 200m).

+ Construction of new 195 Street cul-de-sac from 22 Avenue to approximately 200m south to
fimited local standard (11.0m pavement within 20.0m ROW).

e Construction of new 25 Avenue cul-de-sac from 195 Street to approximately 100m west to
limited local standard (11.0m pavement within 20.0m ROW).

New utility services wiil also be installed along the above roadways and the design inverts are
anticipated to be in the order of about 1 to 3m.

3.0 SITE DESCRIPTION

The subject road sections under the current study are located at the eastern end of Campbell Heights
area in southeastern Surrey, at the border of Township of Langiey, as shown on the Project Location
Key Plan (Drawing No. 071-03420-01) attached in Appendix B.

The area is generally bounded by 20 Avenue to the south, 32 Avenue to the north, 194 Street to the
west and 196 Street to the east. Lands to the north of 28 Avenue are mostly undeveloped af present
and are generally covered with dense trees/bushes. Lands to the south of 28 Avenue are occupied by
the existing Stokes Pit operated by the City of Surrey. Areas south of 24 Avenue within the pit are
generally used as landfill sites with height of fill stockpiles in the order of up to about 7 to 8m.

Both of the existing 28 Avenue and 194 Street to be upgraded within the study area contain two
asphalt paved traffic lanes with gravel shoulders and/or ditches on both sides of the roads. The
current traffic was noted to be light to moderate and comprised generally of commuter traffic with
some heavy truck vehicles to and from the Stokes Pit. Visual review of the road pavement indicates
that the existing paved surface on 28 Avenue is generally in good condition but that on 194 Street is in
relatively poor condition with extensive cracking observed.

4.0 FIELD WORK

The fieldwork for this project was conducted between November 2 and 10, 2007. [t initially consisted
of Benkelman beam testing at 40m spacing along the outer wheel path of the existing traffic lanes of
28 Avenue and 194 Street within the study area. The beam test was conducted by a technician of
Trow, using a single axle dump truck loaded to 80kN on the rear axle. A summary of the measured
paverment deflection at each roadway is shown in the two Benkelman Beam test reports attached in

Appendix E.
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The geotechnical exploration for this project (including that for existing fill stockpile assessment)
comprised of the following:

e Dirilling of a total of 25 solid stem auger holes (AH-1 to AH-25) with the use of a truck mounted
drill rig along existing paved roadways and a track mounted drill rig within the Stokes Pit.
Depth of the auger holes ranged from about 3 to 9m.

¢ Installation of 6 standpipe piezometers to depths of about § to 8m for future groundwater level
monitoring at AH-1, AH-3, AH-6, AH-8, AH-8 and AH-16.

o Excavation of a total of 15 test pits (TP-1 to TP-15) utilizing a rubber tire backhoe within the
Stokes Pit area to depths from about 1 to 3m.

» Hand augering of 3 shallow test holes (HA-1 to HA-3) to depths from about 0.5 to 1m at
existing forest area inaccessible by machine to the north of 28 Avenue.

The field exploration was carried out by an engineer of Trow, who located the test holes, logged the
subsurface conditions and gathered samples for further classification. Descriptions of the subsurface
conditions encountered at the test holes are presented in the attached soil logs in Appendix C.

Upon completion of the fieldwork, the test pits were backfilled with the excavated materials. The auger
holes were filled with the auger cuttings and intermitient bentonite seals to meet groundwater
protection requirements, with the surface covered with cold patch asphalt where applicable. Backfilling
details of the installed standpipe piezometers are shown on the soil logs.

A total of 4 sieve analyses were conducted on soil samples collected from test holes along the
existing roadways and at the north end of Stokes Pit outside the fill stockpile areas. The test results

are presented in Appendix D.

It should be noted that the test holes indicate subsurface conditions only at the locations of test holes.
The precision of the subsurface conditions indicated depends on the methods used, frequency of
sampling and the uniformity of the subsurface conditions. The spacing of the test holes, frequency of
sampling and the method of exploration have been selected to meet the needs of the project within
constraints of the budget and schedule for geotechnical expioration purposes.

5.0 SOIL AND GROUNDWATER CONDITIONS

The following is a generalized summary of the soil profile as encountered in the test holes at the
existing roadways to be upgraded and proposed new roadway areas:

Existing 28 Avenue from 194 Street to 196 Street (AH-6 to AH-8)

o 115 to 130mm thick asphalt on the existing pavement underlain by a thin layer of road base
(about 50mm thick of sand and gravel with trace silt) overlying a relatively silty subbase (about
200 to 400mm thick of sand and gravel with some silt to silty).
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Native compact sand and gravel with trace of silt and cobbles to full depth of auger holes from
about 3 to 7.6m.

Occasional silt lenses at a depth of about 6.8m at AMH-8.

No seepage at the time of drilling except some wet soils encountered at depths below about
4m.

Subsequent groundwater reading taken from the instalied standpipe piezometers indicated a
groundwater table at a depth of 4.1m at AH-6 and 4.3m at AH-8.

Existing 194 Street from 28 Avenue to 32 Avenue (AH-2 to AH-8)

Relatively thin (25 to 40mm) asphalt on the existing pavement except at 28 Avenue
intersection where the asphalt was 115mm thick.

Underlain by sand and gravel base/subbase with varying silt content from trace to silty and a
sandwiched/buried asphalt layer (25 to 40 mm thick) at AH-4 and AH-5.

Total pavement structure thickness varied from about 300 to 1200mm.

Native compact sand and gravel with trace to some silt and trace of cobbles below the existing
pavement to the full depths of auger holes from about 3 to 7.6m.

No seepage at the time of drilling except some wet soils encountered at depths below about
3m.

Subsequent groundwater reading taken from the instalied standpipe piezometers indicated a
groundwater table at a depth of 3.7m at AH-3 and 4.1m at AH-6.

New 195 Street from 28 Avenue to 32 Avenue and New 30 Avenue from 194 Street to 195 Straet

(HA-1 to HA-3)

Surficial organic topsoil with thickness varying from about 75 to 130mm.

Native compact sand and gravel with trace to some silt and occasional cobbles below the
topsoil.

Graded to fine sand with trace to some silt at a depth of about 1.1m at HA-2.

Dry within the full depth of the shallow hand auger holes (up to about 1.2m at HA-2).

New 195 Street from 24 Avenue fo 28 Avenue, New 24 Avenue from 194 Street to 196 Street and

New 25 Avenue Cul-de-Sac (TP-1 to TP-6 and AH-1 6)

Approximately 300mm thick of topsoil or sand and gravel fill at the existing ground surface at
TP-3, TP-4 and TP-6.

Native compact sand and gravel to gravely sand with trace of silt and cobbles below the
topsoilffill or at existing ground surface at other test holes.

Occasional silty seams/pockets within the native soils.

Slight to moderate seepage at depths of about 2.7m at TP-4 and TP-5 and wet soils at depths

beiow about 1.8m at TP-1 and AH-16.
Subsequent groundwater reading taken from the installed standpipe piezometer indicated a

groundwater table at a depth of 1.8m at AH-16.
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New 195 Street from south of 22 Avenue to 24 Avenue and New 22 Avenue from 194 Street to 195
Street (AH-10, AH-19 and AH-25)

Located within existing fill stockpile areas with total fill thickness from about 5 to 8m.
Variable fills from sand and silt, organic silt to silt with some sand and gravel as well as some
organics, wood and construction debris.

o Variable fill consistency or compactness from soft to stiff or [oose to compact.

o Native soils below the surficial fills generally consisted of compact sand and gravel to sand

with trace of siit and gravel.
« No seepage encountered within the depth of the three auger holes explored (up to about 9mj}.

It should be noted that groundwater seepage may vary and fluctuate seasonally and in response fo
climatic conditions and local land use. it should also be noted that geoclegical conditions are innately
variable and the above inferred subsurface stratigraphy should be considered as a generalized profile,
as information obtained from the test holes represents discrete subsurface conditions at the test hole
locations only. The actual conditions may vary across the site and below the depth explored.

6.0  ROAD WIDENING/UPGRADING RECOMMENDATIONS

6.1 Subgrade Preparation

The following approach is recommended for subgrade preparation at the road widening areas as well
as at the proposed new roads:

« Strip existing vegetation, topsoil, organic-rich soils, organic silt, inferior fill and any unsuitable
materials.

» Remove vegetation and debris from the ditches to be filled in.

* Conduct additional excavation as necessary to facilitate instailation of the minimum recommended
pavement structure per Section 6.2.

¢ Where native compact sand/sand and grave! with frace to some silt is exposed, place pavement
subbase layer directly above undisturbed native subgrade.

» Where granular fill is exposed, compact the fill to a minimum 95% Modified Proctor maximum dry
density and then proof-roli with a fully loaded dual axle dump truck. Areas exhibiting deflection
(“pumping”) under wheel load should be aver-excavated as necessary and replaced with granular
structural fill as described below.

» Where exposed granular fill is wet to saturated and cannct be adequately drained and compacted
or the exposed fill contains significant silt content and soft, the inferior fills should be over-
excavated to expose the native compact sand/sand and gravel and replaced with granular
structural fill as described below. Where deeper inferior fill is encountered such as that within the
existing fill stockpile areas, the thickness of over-excavation should be evaluated on site by the
geotechnical engineer. For preliminary design purposes, a minimum depth of over-excavation of
600mm below the design subgrade elevation should be allowed.
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¢ The surface of the subgrade should be sloped with a cross-fall of 2% directed toward the shoulder
or gutter.

s For concrete sidewalks, subgrade preparation should be done in a similar manner as
recommended above. The sidewalk should be underlain by at least 100mm of granular base
compacted to @ minimum 95% Modified Proctor maximum dry density.

» |If the subgrade condition during stripping is found to be significantly different than that as
encountered in the test holes, the subgrade should be reviewed and recommendations made by

the geotechnical engineer as warranted.

Surface water runoff and shallow groundwater seepage should be diverted away from the
construction area. If the exposed subgrade consists of silty soils, which are highly moisture sensitive
and prone to disturbance, care should be taken to minimize disturbance of the prepared subgrade.
An excavator equipped with a smooth-edge bucket should be used for excavation near the subgrade
level for final trimming to minimize disturbance to the competent subgrade soils.

Depending on weather and subgrade conditions, the placement of structural fill for road grade
restoration or granular subbase should be done as soon as practical after the excavation to minimize

exposure to the environment.

Grade restoration or increase to the design subgrade level should be achieved by placing and
compacting free-draining granular structural fill such as 75mm minus pit-run sand and gravel with less
than 5% fines content (particles passing the 0.075mm sieve size) over the prepared subgrade soils,
as discussed above. The structural fill should be placed in maximum 300mm lifts and compacted to at
least 95% Modified Proctor maximum dry density. Field density tests should be conducted to verify

that the specified compaction is achieved.

Based on the gradation tests done on the samples coliected from the test holes, most of the granular
site soils are suitable to be used as structural fill. Care should however be taken during bulk
excavation to separate the existing clean granular soils from any intermittent silt layers, which may
occur within the granular soils. Additional gradation tests should be conducted at the time of
construction to confirm the suitability of on-site granular soils to be used as structural fill.

6.2 New Pavement Structure

With subgrade preparation in the manner recommended above, the minimum recommended
pavement structure for the proposed 24 Avenue (from 194 Street to 196 Street) to meet the City of
Surrey’s minimum standards for Arterial Road is outlined below:

Rev Apr 23, 2003 6
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Asphaitic concrete surface 1256mm
(Hot Mix Asphalt, HMA)

19mm minus Granular Base 100mm
(MMCD Sec. 02226.2.10)

75mm minus Crushed Granular Subbase 300mm
(MMCD Sec. 02226.2.9)

Minimum recommended pavement structure for major and through collector roads is as follows:

Asphaltic concrete surface
(Hot Mix Asphait, HMA)

19mm minus Granular Base 100mm
{(MMCD Sec. 02226.2.10)
75mm minus Crushed Granular Subbase 300mm

(MMCD Sec. 02226.2.9)

Minimum recommended pavement structure for limited collector and local roads is as follows:

Asphaltic concrete surface 85mm
(Hot Mix Asphalt, HMA)

18mm minus Granular Base 100mm
(MMCD Sec. 02226.2.10)

75mm minus Select Granular Subbase 300mm

(MMCD Sec. 02226.2.8)

The 125mm/100mm/85mm Hot Mix Asphalt surfacing should be placed in two lifts using a
75mm/50mm/50mm thick Lower Course #1 mix for the bottom lift and a 50mm/50mm/35mm thick
Upper Course #1 mix for top lift as per Master Municipal Specifications (MMCD) Section 02512. A
tack coat should be applied between the lifts as per MMCD Section 02547.

The road construction materials should be in compliance with the MMCD. Both the base and subbase
should be compacted in compliance with the MMCD.

Rav Apr 23, 2003 7
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Based on the gradation tests done on the samples collected from the test holes, some of the existing
granular site soils are suitable to be reused as Select Granular Subbase and possibly Crushed
Granular Subbase (subject to having adequate fractures) but not as Granular Base. Additional sieve
tests (and fracture count for Crushed Granular Subbase) would be required at the time of construction
to confirm conformance of the on-site materials.

6.3  Existing Pavement Upgrading

A statistical analysis was carried out on the temperature corrected Benkelman beam data obtained
from the two subject roadways to be upgraded (28 Avenue and 194 Street) and the results are shown
in the attached Benkelman Beam Test Reports in Appendix E. Using a seasconal correction factor of
1.2, the Most Probable Spring Rebound (MPSR) for the combined ftraffic lanes at each of the

roadways is caiculated as follows:

Location MPSR
28 Avenue, from 194 Street to 196 Street 0.82
194 Street, from 28 Avenue o 32 Avenue 2.05

Based on the design criteria for collector roads within industrial zoning as per “City of Surrey Design
Criteria Manual” and the design method as per “Guide to the Design of Flexible and Rigid Pavements
in Canada — TAC”, the design maximum rebound for the two subject collector roads is estimated to be

about 1.0mm.

As such, the existing pavement of 28 Avenue with the calculated MPSR of 0.82mm is considered to
be structurally adequate to meet the coilector standard with no upgrading required. However, for
blending and leveling purposes, a hominal 50mm thick asphalt overlay would typically be applied over
the full pavement width to the centerline of the pavement. The Hot Mix Asphalt overlay should comply
with the MMCD for an Upper Course #1. Prior to overlay, any existing alligator cracks and major
distressed areas should be removed to granular base level and patched with Hot Mix Asphalt as per
MMCD Section 02512. Any minor cracks should be cleaned and filled in accordance with MMCD
Section 02577. The pavement should be cleaned and tack coated as per MMCD Section 02547. It
should, however, be noted that more regular maintenance/repair service may be required for the
overlaid pavement along 28 Avenue, as the existing pavement structure consists of substandard

granular subbase.

For 194 Street, the calculated MPSR of 2.05mm is much higher than the maximum design rebound
value of 1.0mm. Visual observations made during the beaming revealed significant distress in the
majority of this road section. In addition, the test holes advanced along the road indicated that the
existing relatively thin asphalt pavement structure was founded overtop of a layer of buried asphalt,
which may likely be the major cause of the pavement distress. As such, conventional asphalt overiay
is considered not feasible/practical for the rehabilitation of this section of road and it is recommended
that the existing pavement be reconstructed with the minimum pavement structure as outlined above.

Rev Apr 23, 2003 8
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Subgrade preparation for the new pavement structure should also follow that as previously
recommended. The new construction should include remaval of the buried asphalt layer.

7.0  UNDERGROUND UTILITIES

It is considered feasible using standard construction practices for the installation of the proposed
underground utilities with typical invert depths in the order of 1 to 3m below the existing grade. The
soil and groundwater conditions encountered should generally be conducive to allowing excavation
with standard trench shoring box, dewatering and backfill practices for instailation of the proposed

utilities.
71 Excavation and Dewatering

The composition and consistency of the soils at the site are such that suitably equipped hydraulic
excavators should be able to dig these materials. For denser soils at depth, the soil may require some
ripping prior to excavation. In addition, the excavation may encounter some cobbles and boulders.

The sidewalls of unsupported trench excavations should generally be cut no steeper than 1H:1V
(Horizontal:Vertical) within the surficial fill and native compact sand/sand and gravel. However, flatter
slopes may be required for trench stability and worker safety purposes within loose or soft secils prone
to caving and sloughing or where significant zones of groundwater seepage are encountered.

If open cut slopes are considered impractical or undesirable, appropriate trench shoring/bracing
methods should be employed such as standard trench boxes, meeting Work Safe BC requirements
and the requiremenits of other applicable authorities. The shoring should be installed to the top of the
trench immediately after excavation. It is estimated that during shoring installation, the fills at the
surface and the underlying native sand/sand and gravel would likely stand up vertically in the french
for short time period during excavation under dry condition. However, some sloughing may occur if

there is groundwater seepage.

As previously noted, where the bottom of the proposed utility trench excavation is above or slightly
below the groundwater table, some groundwater seepage should be expected in the trench
excavation, and conventional sump pumping methods would be sufficient fo handle possible seepage
voiumes to allow pipe installation and backfiil placement to cccur in dry conditions. Where the bottom
of the trench excavation is well below the groundwater level, an effective dewatering system would be
required. The dewatering method used would need to be selected in response to actual groundwater
conditions encountered during construction. The design, operation, and maintenance of a dewatering

system should be the responsibility of the contractor.

7.2 Trench Backfill

Trench backfill placed above the pipe zone and up to the underside of the new pavement section
should be as specified in MMCD Standard Detail Drawing Number G4 for utility trenches. This

Rav Apr 23, 2003 9
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requires granular backfill compacted to at least 85% Modified Proctor maximum dry density, similar to
the structural fill as previously discussed. Based on the gradation tests, most of the existing on-site
granular soils are suitable to be reused as trench backfili, provided that the silt layers, if encountered,
are separated from the clean native sand/sand and gravei during excavation.

The asphalt pavement structure to be restored after the trench backfiling should follow that as
previously recommended for the road widening.

7.3 Seismic Considerations

A preliminary seismic response assessment of the native soils encountered at the test holes revealed
that they have a low potential for liquefaction during the design earthquake as per the 2006 BC
Building Code. The compacted trench fill is also judged to be non-liquefiable. As such, liquefaction
induced ground deformation is anticipated to be minirmal for utilities founded on native compact soils

or structural fili.
Where the utilities are founded on extensive thickness of existing soft or loose fills, such as that at
existing fill stockpile areas, significant ground deformation may occur as a result of a major

earthquake. If required, the magnitude of movement would be assessed on a site specific basis when
design details regarding the site grading and utilities are available.

8.0 CLOSURE

Please be advised that the contents of this report are based on the information provided to Trow by
R.F. Binnie and Associates Ltd. and our understanding of the proposed development as described in
this report. If the deveiopment plans change, or if during construction the soil conditions are noted to
be different than those described in this report, Trow must be nciified immediately and the
recommendations on the geotechnical aspects of the proposed development should be reviewed.

Also note that this report was prepared for the exclusive use of The City of Surrey and their
designated consultants or agents, and may not be used by other parties without written consent of
Trow. An “Interpretation and Use of Study and Report Instructions” is attached in Appendix A. These
instructions form an integral part of this report and should be included with any copies of this report.

We frust that this report will meet your present requirements. Please contact the undersigned if you have
any questions, or require further assistance.

Prepared by:

TROWASSOC!ATES INC : Reviewed by:
f i 1-’5{"5-5*—1%%%‘\
WO T é
Jame4 Lau, PEng o ] i Ben Weiss, P.Eng.
Senior Engineer . _,;otma‘ ?,} Senior Engineer
fu VEINEETH”

a3 ?
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S50VERRS
INTERPRETATION & USE OF STUDY AND REPORT

1. STANDARD OF CARE

This siudy and Report have been prepared in accordance with generally accepted engineering consulling practices in this area. No ather warranty,
expressed or implied, is made. Engineering studies and reports do aot include environmental consulting unless specifically stated in the enginesring
report.

2, COMPLETE REPORT

All documents, records, data and files, whether electionic ar otherwise, generated as part of this assignment are a part of the Report which is of a
summary nature and is not intended {o stand alone withcut referance to the instructions given to us by tha Client, communications between us and the
Client, and lo any other reports, writings, proposais or documents prepared by us for the Client relative to the specific site described herein, all of
which constitute the Repart.

{N QORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED HEREIN, REFERENCE
MUST BE MADE TO THE WHOLE OF THE REPORT. WE CANNOT BE RESPONSIBLE FOR USE 8Y ANY PARTY OF PCRTIONS OF THE
REPORT WITHOUT REFERENCE TO THE WHOLE REPORT.

3. BASIS QF THE REPORT

The Report has been prepared for the specific site, developmant, building, design or building assessment objectives and purpase that were described
to us by the Client. The appiicability and reliability of any of the findings, recommendalions, suggestions, ar apinions expressed in the documant ara
anly valid to the extent that there has been no material alteration to or variation from any of the said descriptions provided {0 us unless we are
specifically requested by the Client o review and revise the Report in light of such alteration or varfation.

4. USE OF THE REPORT

The information and opinions expressed in the Repart, or any decument farming the Repor, are for the sole benefit of the Client. MO OTHER PARTY
MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREQOF WITHOUT OUR WRITTEN CONSENT. WE WILL CONSENT TO ANY
REASONABLE REQUEST BY THE CLIENT TQ APPROVE THE USE OF THIS REPORT BY OTHER PARTIES AS “APPROVED USERS". The
contents of the Report remain our copyright propedy and we autharise only the Clieat and Approved Users to make copies of the Report anly in such
quantities as are reasanably necessary for the use of the Report by those parties. The Client and Approved Users may not give, lend, sell ar
otherwise maka the Reparf, or any portion theraof, available lo any parly without our written permission. Any use which a third party makes of the
Report, ar any portion of the Report, are the sole respansibility of such third parfles. We accept no responsibility for damages suffered by any third
party resuiting from unauthorised use of the Report.

5. INTERPRETATION OF THE REPORT

a. Mature and Exactness of Descriptions: Classification and identification of soils, rocks, geological units, contaminant malerials, building
envelopment assessments, and engineering astimates have been based on investigations perfarmed in accordance with the standards set
out in Paragraph 1. Classification and identification of these factors are judgmental in nature and even camprehensive sampling and
testing pragrams, implemented with the appropriate equipment by experienced personnel, may fail to locate some conditions. Al
investigations, or building anvelope descriptions, utilizing the standards of Paragraph 1 will involve an inherent risk that some gonditions
will not bie delected and all documents or records summarising such investigations will be based on assumplions of what exists between
the actual points sampled. Actual conditions may vary significanfly between the paints invesfigated and all persons making use of such
decuments or recards should be aware of, and accept, this risk. Some conditions are subject to change over time and those making use
of the Report should be aware of this possibility and understand that the Report only presents the conditions at the sampled points at the
time of sampling. Where special concerns exist, or the Client has speciafl considerations or requirements, the Client should disclose them
so that addilional or special investigations may be undertaken which would not otheraise be within the scope of investigations made for the

purposes of the Report.

b. Reliance on Provided information: The evaluation and conclusions contained in the Repart have been preparad on the basis of conditions
in evidence at the lime of site inspecticns and on the basis of information provided lo us. We have refied in gocd faith upcn
representations, information and insfructions provided by the Client and others conceming the site. Accordingly. we cannoti accept
responsibility for any deficiency, misstatement or inaccuracy contained in the repest as a result of misstatements, omissions,
misrepresentations or fraudulent acls of persons providing information.

C. To avaid misunderstandings, Trow Asscciales Inc. (Trow} should be retained (o work with the other design professionals to explain retevant
engineering findings and io review their plans, drawings, and specificaticns refative to enginsering issues pertaining to censulting services
provided by Trow. Further. Trow should be retained to provide field reviews during the construction, consistent with building codes
guicelines and generally accepted praclices. Where applicable, the field services racommended for the project are the minimum
necessary to ascertain that the Contractor's werk is being carried out in general canformity with Trow's recommendations. Any reduction
from the level of services normally recommended will result it Trow providing qualtfied cpinions regarding adequacy of the work.

6.0 ALTERNATE REPORT FORMAT

When Trow submits both electranic file and hard copies of reports, drawings and cther cccuments and deliverables (Trow's instruments of
profassianal service}, the Client agrees that ealy the signed and sealed hard copy versions shall be considered finat and legally binding. The harg
cGpy versions submitted by Trow shall bs the ariginal documenis far racard and working purpcses, and, in the event of a disgute or discrepancy, the
hard copy versions shali govern over the elecironic versions. Furthermore, the Chient agrees and waives all future right of dispute that the original hard
copy signed version archived by Trow shall be deemed to be the overail original for the Preject.

The Client agrees that both electronic file and hard copy versions of Trow's instruments of professicnal service shall not, under any circumstances, no
matter who owns or uses them, be aitered by any party except Trow. The Client warrants that Trow's instruments of professional service will be used

only and exacily as submitted by Trow.

The Client recognizes and agrees that efectronic files submitted by Trow have been prepared and submitted using specific software and hardware
systems. Trow makes no reprasentation about the compatibility of thase files with the Ciient's current of future softwara and hardware systems.
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APPENDIX C

AUGER HOLE LOGS (AH-1 to AH-25)
TEST PIT LOGS (TP-1 to TP-15)

HAND AUGER LOGS (HA-1 to HA-3)



Augerhole no. : AH-I Equipment : TRUCK MOUNTED SOLID STEM
AUGER RIG
Location : (See Test Heole Location Flan)
. Method of GRAB SAMPLE
Ground Water Elevation : 4.3m depth
{(at time of investigation)
Frad Eloc 8 e
: - |82 B o s
f.; ﬁ._ '§ % 2 | Description ‘E_ 3 % Remarks
Il =
v|T|oe| @ 2 1% 8 |Standpipe Piezometer
o0 Asphalt (25mm) Hole anmulus capped
L = with Flush mount well
= Compact, damp, brown, SAND, some I cover
I 1 gravel, trace 1o some slit (Base / E \
4 Sub-base) Hele amnulus
5L backfilled with
I bentoniie from @23 to
T 1.2m
2
+ Compact, molst, greyleh brown, $SAND
I anc GRAVEL, medium to codarse
103 gralned, trace of sl Hole annulus
L backfilled with
1 fllter sand
T4
T -becomes wet at 4.3m
15—
5
206
T L Slotted plezometer
T tip set betwesn
-—7 depths of &1 ¢ T&m
25__ l
-'_8 L—End! of test hole at 1.&m
30
40
RF. Birnle and Assoclates Lid Y TROW ASSOCIATES INC.
Campbell Heights Development Augerhole No. Logged by: RK | Date of Drilling: 2227-Nov-2
Phase 2
Surrey, BC AH-1 Ref No.  21-03420




Augerhole no. : AH-2 Equipment : TRUCK MOUNTED SOLID STEM
AUGER RIG
Location : (See Test Hole Location Plan)
. Method of Sampling: GRAB SAMPLE
Ground Water Elevation : Not Encountered
(at time of investigation)
£ E Ke g 8 4
- = ©° —t
N % % 2 | Description < . & Remarks
@ o |02} 5 E f~¢
L) T O o| b g g 9
—0—0
L Asphalt (4@mm)
I i i gal
+ Compact, damp, brown, gravelly $AND,
I 1 trace to some sllt (Base / Sub-base)
st 5a2
N Compdact, molst, greylsh brown, SAND
— 2 and GRAVEL, trace of sllt, medium to 533
T coarse grained d
103
I L-«Em:l of test hole at 2.28m
—4
15
T5
208
+—7
25T
T8
30-L°
+10

RF. Binnie and Associates Lid.

Y TROW ASSOCIATES INC.

Camplell Helghts Development
Phase 2
Surrey, BC

Augerhole No.
AH-2

Logged by: RK

Date of Driling: 2@@7-Nov-2

Sheet:

| of |

Ref No. O-03420




Augerhole no. : AH-3

Location : (See Test Hole Location Plan)

Ground Water Elevation : 2.Tm depth
{(at time of investigation)

Equipment : TRUCK MOUNTED SOLID STEM

Method of

AUGER RIG

Sampling: GRAB SAMPLE

= Etoc 8 B
- SR ® €
S | 5 |v8]| 2 | Description -2 Remarks
S| 8]83| & E |t
TV |CY @ 9 | £ 9 |Stondpipe Piezometer
00 Asphalt (4@mm) Sal 11— Hele arulue capped
T Compact, damp, broun, 54ND and 5a2 ﬁ with Flush mount well
T GRAVEL, some sllt Lo silty (Base) iT cover
T 1 Compact, damp, light brown, SAND, g \
+ some sllt and gravel (Sub-base) %a3 : Hole annulus
- backfllled ulth
51 Compact, damp to molst, brounish grey bentonlte from &3 to
I to grey, 5AND anc GRAVEL, trace of 12m
_:"2 ellt, occasional coblbles 8ad
103 Hole annulus
4 -becomes wet at 3.4m backfilled with
L filter sand
T 8ab
15—
5 Sa6
2016
1 | Slotied plazomsater
T tip set betwsen
+7 -some sllt at 12m depthe of .| ¢ 1&m
25—+ -
_'_8 L—Fnd of test hole at 1.6m
—-_g
30—
40

RF. Binnie and Associates Ltd.

Y TROW ASSOCIATES INC.

Campbell Heights Development
Phaze 2
Surrey, BC

Augerhole No.
AH-3

Logged by: RK | Date of Driling: 2@2@7-Newv-2

Sheet:

Fof | | Ref No.  @1-03420




Augerhole no. : Ad-4

Location : (See Test kHole Location FPlan)

Equipment :

TRUCK MOLUNTED SOLID STEM

AUGER RIG

. Method of Sampling: GRAB SAMFLE
Ground Water Elevation ; 3.2m depth
(at time of investigation)
£ E o g E B
- - | = S D -
£o. %_ § 9| € | Description 3 5 _?1:3 Remarks
] o | 00| 5 £ |=¢
e © [ & BT n g g 8
0 © \ Asphalt (20mm) R
T Compact, damp, brown, 8AND and Saz
T GRAVEL, some sil\ 1o sty (Base)
L \Asphalt (4@mm) /|| éal
-+ Compact, damp io moiat, brouwn,
5.1 SAND and GRAVEL, trace of
- gllt, (Base / Sub-base)
T2 Compact, malst, light brown, SAND and
T GRAVEL, trace to some silt,
T occasiondl cobbles to cobbley,
J becomes rusty brown and wet at 2. m
103
I LEnd of test hole at 3.0m
14
15-1
5
2018
+7
25
T8
30 °
10

RF. Binnie and Associates Ltd.

Y TROW ASSOCIATES INC.

Camploell Helghts Development
Phase 2
Surrey, BC

Augerhole No.
AH-4

Logged by: RIK

Dote of Driling: 220@7-Nowv-2

Sheet: [ of |

Ref No.  ©7-23420




Augerhole no. : AH-5 Equipment : TRUCK MOUNTED SOLID STEM
AUGER RIG

Location : (See Test Hole Locatlion Plan)

. Method of Sampling: GRAB $AMPLE
Ground Water Elevation : Not Encountered
(at time of investigation)

£l Eloc e | e
- =82 B v T
:.g S|ge £ | Description a |58 Remarks
[0 o |o@| 3 E |=c
o T AT @ 9 g 8
o0  Asphalt (25mm) e
T Compact, damp, broun, 5AND and 8a3
T GRAVEL, trace of silt (Base)
I \Asphalt (25mm) J4
rt Compact, damp to moist, broun, Sad
L SAND and GRAVEL, trace to
51 some sllt (Base / Sub-base)
4 Comppact, rusty broun, fing SAND,
2 some gravel and silt to slity
1 Compact, molst, brounish grey, SAND
L and GRAVEL, occaslonal cobboles, 5ab
T trace of sllt becomes medium gralned
109 at 2.4m
T LEnd of test hole at 29m
15
15
206
+7
25—
T8
s0-L°
10
RF. Binle and Assoclates Lid. * TROW ASSOCIATES INC.
Campbell Helghts Deveslopment Augerhole No. Logged by: RK | Date of Drilling: 2227-Nowv-2
Phase 2 AH-5
Surrey, BC - Sheet: 1 of I 1Ref No.  ©11-03420




Augerhole noc. : AH-& Equipment : TRUCK MOUNTED SOLID STEM
AUGER RIG
Location : (See Test Hole Location Plan)
Method of Sampiing: GRAB SAMFLE
Ground Water Elevation : 4.im depth Pine
{at time of investigation)
| Elos g | e
= - |B={ 9 . o =
%_ ﬁ._ § g E Description _g_ .."i’.:é Remarks
TV Qe @ S | 29 |standpipe Piezometer
—00 Aephalt (T5mm) ga£ 1+— Hole annulue capped
1 Compact, damp, broun, SAND and é T with Flush mount. well
T GRAVEL, (Base) o cover
I : Compact, damp to molst, ignt - H
I brown, SAND and GRAVEL, some %a3 : }:}t\_ Hole annulus
- silt to Gﬂtg (Sub-base) backfilled with
S bentonite from 2.3 to
T 5 12m
] Compact, damp io mofst, greylsh brown
T to grey, SAND and GRAVEL,
4 occdsional cobbles, trace of silt
10—:‘3 Hole annulus
J backfilled with
] A filter sandd
T4 -becomes wet at 4Im
T 5a4
15—+
15
206
T 1/ Slottad plezomster
1 : tip set betueen
17 depths of &1 4 T.6m
25 — =
'_—8 End of test hole at T.ém
30 2
o

RF. Binnie and Associates Ltd.

Y TROW ASSOCIATES INC.

Campbell Heights Development
FPhase 2
Surrey, BC

Augerhole No.
AH-5

Logged by: R

Date of Driling: 22@7-Now-2

Sheet: | eof |

Ref No.

211-23420




AT Equipment : TRUCK MOUNTED 8OLID &TEM

Al hole .t
ugernale no AUGER RIG

Location : (See Test Hole Location Plan)
Method of Sampling: GRAEB SAMPLE

Ground Water Elevation : Not Encountersd
(at time of investigation)

2 Elosg S |
R -
%- "-Cé'. '§ g ‘g Description 2 5 E Remarks
[} [ o 2 = & += C
T | T |Oe| b g g 3
—O0-10 Asphalt (150mm) I[&]
T Compact o dense, damp, broun, SAND || 942
T \and GRAVEL, trace of sill (Base)
4 1 Compact, damp, broun, 8AND and
L GRAVEL, some silt to slity 5a3
= (Sub-base)
S5
T2
Compact, damp, greylsh brown to grey,
1 SAND and GRAVEL, occastonal
-+ cobbles, trace of sllt
103
I LEnd of test hole at 3.0m
I 4
151
5
20-["6
I,
25—
T8
30 2
10
RF. Binnle and Assoclates Ltd. * TROW ASSOCIATES INC.
Campbell Heights Development Augerhale No. Logged by: RK | Date of Drilling: 22@7-Now-2
Fhaee 2
Surrey, BC AH-T Sheet: 1of I {Ref No.  O1-03420




Augerheole no. : AH-&

Location : (See Test Hole Location Plan)

Method of Sampling:

Equipment :

TRUCK. MOUNTED SOLID STEM
AlGER RIG

GRAB SAMPLE

Ground Water Elevation : 4.3m depth
(at time of investigation)
© | Eles g | w
- - = = '6 -}
| <3 2] 2 | Description & |5 Remarks
g1 8182 & E [2C
T O [Qo| @ 8 | 2 8 | stendpipe Piezometer
_O—__C Asphalt (13@mm) &al 11+ Hele annulus capped
T Compact to denee, damp, broun, 5AND/|| 842 i with flush mount well
T and GRAVEL, trace of silt (Base) i cover
1, Compact, clamp, brown, SAND and = F \
4 GRAVEL, some sllt to silty, 8a3 | \_Heole annulus
5T cccasional coblbles (Sub-base) 1 backfliled with
B bentonite froem 23 to
T 12m
i2
3 Compact, damp, greylsh broun to grey,
T SAND and GRAVEL, roundedt a4
4 occasional cobbles, trace of silt
10—__3 Hole annulus
I backfilled with
T fiiter sand
4
: 5__- -becomes wet at 4.3m 5ab
___5 -some gravel to gravelly at 52m 8a%
206
:: L Slotied plezometer
B -sill lense betueen £.5 and &3m tip sst between
—7 depths of &1 ¢ Tém
A Sal
25—
Lg L—Em:l of test hole at T.&m
= -For %a3 see seive analysls No.3
- -For 5a6 see seive analysis No.4
s0-[°
o

RF. Binnie and Associates Lid.

' TROW ASSOCIATES INC.

Augerhole No.
AH-~8

Camplbell Heights Development
Fhase 2
Surrey, BC

Logged by: RK

Date of Driling: 22@7-Nev-2

Sheet:

Fof I | Ref No.

oN-23420




Augerhole no. : AH-9

Location : (See Test Hole Location Plan)

Method of Sampling:

Ground Water Elevation : 2.&m depth
(at time of investigation)

Equipment :

TRACK. MOUNTED SOLID STEM

AUGER RIG

GRAS SAMPFLE

£l Eloc| . g B
- - :g _g s @ -
50_ 50_ 9 dg: -g Description s |y § Remarks
o | ool 3 E |g¢
v |o|Ce| @ 2 | £ 8 |Standpipe Piezometer
—O—__ 0 T—Heole anmulus capped
T Compact, molst, grey, SAND trace of with flush mount well
T gravel, trace of sllt, becomes wet at gal cover
i ] 12m a \
1 Hole annulus
5[ - backfillec with
B bentonite from 2.3 to
1 $a? 12m
-__2 Firm, molst, brown, SILT lense 8az!l 42
I Compdct, molst, grey, SAND, trace of 534
C gravel some silt at top 2.3m, becones
103 wet at 2.6m Hole amulus
1+ backrilled with
. -some gravel betueen 3.4 and 40m 8ab filter sand!
T—4
15-f
+5 L~ Slotted plezometer
T 526 tlp set betueen
1 depthe of 45 4 &1m
20F* T
+ End of Ltest hole at &lm
:‘_7 -For Sal see selve analysls No.2
25
T8
30
+10
RF. Bimle and Assoclates Ltd. * TROW ASSOCIATES INC.
Campbell Helghts Development Augerhale No. Logged by: RIX | Date of Driling: 22@7-Nov-b
Phase 2 AH a
Surrey, BC = Sheet:  lof 1 [Ref No. o-23420




Augerhole no. : AH-I@ Equipment : TRACK MOUNTED SCLID STEM
AUGER RIG
Location : (See Test Hole Location Plan)
] Method of Sampling: GRAB $4MPLE
Ground Water Elevation : Not Encountered
{at time of investigation)
" ¢ | ke
S E 'gg 2 | Description a 5 _§ Remarks
o o | GO 3 E |<¢
° o [ ') [} o 9o
7] T o0
—0__— 0 Loose to compact, malst, brownish
T grey, slity SAND and GRAVEL (FiLL) sal | 20
1 Firm to stiff, moiet, brown, SILT, trace
:__ 1 to some sand, trace of gravel (FILL) 22 | 20
51
T Firm / compact, dark broun, organic
12 SILT and S54ND, trace to some gravel,
irace of roets, occasional wood ga3| 2
T debrls (FILL) d
1079
- 5a4| o
44 Firm, molst, grey SILT (FILL) 8ab | 42
1 Gae| 31
15—+ Firm to stiff, grey, SILT, some sand and
i gravel, occasional wood delboris (FILL) sall 24
—5
1 Soft to Firm, dark brouwn, SILT, seme 838! 32
1 organic sllt and weod delbris (FILL) 539 | 23
206
T Firm to stiff, grey, SILT, some sand to
. sandy trace to some gravel, trace of
17 clelorls (FILL)
I a9 b
25—:
T8
I Compact to dense, grey, SAND, trace 8all
4 of gravel
s0-[ 7 -
+ L—End of test hole at 9lm
110
RF. Bimnle and Assoclates Lid. Y TROW ASSOCIATES INC.
Campbell Helghts Development Augerhole Na. Logged by: RK | Date of Driling: 2227-Newv-5
Phase 2
Surrey, BC AH-12 Sheet: 1of I | Ref No 211-03429




Augerhole no. : AH-Il Equipment : TRACK MOUNTED &CLID STEM
AUGER RIG
Location : (8se Test Hole Location Flan)
. Method of Sampling: GRAB $AMFLE
Ground Water Elevation : Net Encountered
{at time of investigation)
21Eles) .|
Z |5 g'§ £ | Description = -q.)é Remarks
o o (9L 3 E |=¢
=] T |Oo] @ g g 8
—0——0
T Locse, damp, brown, SAND, some
- organics, silt and gravel, (Topsail)
i Firm to stiff, meist, brown, SILT, some
1 sancl and gravel
o1 Compact, brown, SAND and GRAVEL,
T, becomes grey 4t 12m
103
I {—End of test hole at 3.2m
1 4
15
5
206
-7
25T
8
3019
Lo
RF. Bimie and Associates Lid. * TROW ASSOCIATES INC.
Campbell Heights Development Augerhole No. Logged by: R | Date of Driling 220@27-Nov-5
Fhase 2 AH-1I
Surrey, BC - Sheet: tof I [Ref No. @11-03420




Augerhole no. :

AH-i2 Equipment :

tocation : (Se= Test Hole Location Plan)

TRACK MCUNTED SOLID STEM
AUGER RIG

. Method of Sampling: GRAB $4AMPLE
Ground Water Elevation : Neot Enceounterecd
(at time of investigation)
\.‘:: £ o c 8 4
-l 2|82l B o €
A A -g Description s |58 Remarks
o | o [eQ| 3 E |=¢
o T | Qa| @ g g 8
—0___ 0 Loose, damp, dark broun, organic SILT
T ancdl $AND, trace to some gravel,
-: (TOP&G”) 561 |4
1 4 Mixed layer of: firm to etiff / compact,
I molst, brown, SILT and SAND, some a2 | 28
L gravel, trace debris and wood (FILL) ga3zl 13
51 Compact, molst, grey, $4ND, trace to
T, some sllt, trace of grave! (FILL) Sad| 12
1 Compact / lirm Lo stiff, brounish
+ grey, SAND and SILT, trace to some 255
i gravel (FILL)
. O—__ 3 Compact, grey, SAND, trace to some
L gravel A
_: +—Erlc:i of test hole at 3.0m
T4
15|
s
206
+7
251
8
s0-[°
10

RF. Binnle and Assoclates Lid.

* TROW ASSOCIATES INC.

Campbell Helghts Development Augerhole No.

Phase 2
Surrey, BC

Ak-12

Logged by: R

Date of Driling: 282&7-Nov-5%

Sheet: 1of1

Ref No. ON-@3420




Augerhole no. ; AH-13

Location : (See Test Hole Location Flan)

Ground Water Elevation : Net Encounterad
(at time of investigation)

Equipment : TRACK MOUNTED SCOLID STEM

AUGER RIG

Method of Sampling: GRAB SAMPLE

ol Elore 8 e
- > 'g -g © [0 =
AR % 2 | Description T |5 g Remarks
5] o o] 5 E |=T
o T Qo] b [+] g0
0 0
_0—__0 Firm / locse to compact, dark broun,
1 \ organic SILT and SAND (Topsoil)
T Loose to compact, broun, SAND /
I, (FILL) Sal | 20
+ Mixed, stiff / compact, molst, grey,
5 SILT ancd AND, scme gravel, trace of
i wood deleris (FILL)
-__2 -becomes wet at 2.m
. a2 | 13
103
1 Compact, molst, grey, $AND, trace of a3
14 gravel
15|
g s L—Enc:l of test heole at 45m
20
+7
25T
-8
3012
10

RF. Binnle and Assoclates Lid.

\_g TROW ASSOCIATES INC.

Campbell Helghts Development Augerhole No. Logged by: RIK | Date of Drilling: 22@27-Nov-5
Fhase 2
Surrey, BC AH-12 |shet: 1of I |pet No.  O1-03420




Augerhole no. : AH-l4 Equipment D TRACK MOUNTED SOLID STEM
AUGER RIG

Location : (See Test Hole Location Plan)

. Method of Sampling: GRAB SAMPLE

Ground Water Elevation : Neot Ercountered

(at time of investigation)

& Eloc g »

g - :'3 'ag © [} ol
EEARE £ | Description = BE“ Remarks
o |l o |lol} 5 E |+=<
o | o |OC| @ g |Bo

0 z 0

_0___0 Compact, broun, gravelly SAND, some

1 slit to slity, trace to some asphalt,

-+ brick, and delris (FILL)

N . sal | 3

11

5

T2

T -becomes wel at 2.3m

£ 8az | 22
103

41 Firm to stiff, moist, grey, SILT, some

N debria (FILL}

14 Cempact, molst, brounish grey, fine

r 5AND, trace to some sllt and debrls, a3l
15-L occaslond| pocksete of silt (FILL)

_'_5

T Firm to stiff, molst, grey, SILT, some bad| 22

T sand and gravel, occasional delbrls

T andl organics (FILL)
20-{©

17 Compact, molst, gray, SAND, trace of

L it and aravel

1 st and g Sab
251

| nd aof test hole at m

s L End of test hole at 16
30 °

10

RFE. Blnnle and Associates Ltal.

'  TROW ASSOCIATES INC.

Campbell Helghts Development Augerhole No.

Phaee 2
Surrey, BC

AH-14

togged by RK

Date of Driling: 202&7-Nowv-5

Sheet:

lof i

Ref No.

-23420




Augerho|e no. : AH-® Equipment » TRACK MOUNTED SOLID S$TEM
AUGER RIG
Location : (8ee Test Hole Location Plan)
] Method of Sampling: GRAB SAMPLE
Ground Water Elevation : Not Encountered
(at time of investigation) '
4 d o
=15 125] 5 <=
..‘C& % T S £ | Description 3 s I Remarks
] oloen| 5 E |+=¢
v - [0 o n (=) U o
(7] 0
—0—T10 Compact, molst, brounish grey, SAND
1 and GRAVYEL, irace of sllt (FILL)
1 Molst to wet, broun, WOOD DEBRIS,
I trace to some sand and gravel (FILL) %al | 122
B 1 Compact, molet, grey, $AND and
T GRAVEL, trace to some allt (FILL) 832 | n
5+ Firm / compact, grey and brown, SILT
T and SAND, some gravel and debris Sa3| 13
2 (FILL)
T Compact, molst, brownish grey, $AND Sa4| 1
4 and GRAVEL, some silt, occasional
103 wood debrls and asphalt (FILL)
__ Compact, motst, grey, fine SAND, trace || 835 | 26
] of deboris (FILL)
4-4 Firm, molat, grey, SILT, trace of black
+ organlc silt In pockets (FILL)
15[ \Tn 7 compact, grey, ST and SAND, / || Sa6| 1@
i trace of debris (FILL)}
___5 Firm, molst, grey, SILT, trace of wood
I debries and gravel, occasional sall 5
pockets of organic sllit (FILL)
20 ®
7 FIrm to eliff / compact, molst grey,
L SILT and SAND, trace of gravel (FILL)|| 538 | 13
25—:
8
—: Compact, molst greyish brouwn, $4ND
_-g and GRAVEL, trace of sllt a9
7 T
+ End of tesi hole at 9lm
10
RF. Binnle and Assoclates Lid. \_}f TROW ASSQOCIATES INC.
Campboell Helghts Development Augerhole No. Logged by: RK | Dote of Driling: 2027-Nev-%
Fhase 2
Surrey, BC AH-15 Sheet:  Tof I | Ref No. 2N-03420




Augerhole no. : AH-le Equipment :

Location : (See Test Hole Locatien Plan)

TRACK MOUNTED SCOLID STEM
AUGER RIG

. Method of Sampling: GRAB $AMPLE
Ground Water Elevation : 12m depth
(at time of investigation)
!tE E 3 g _6 E 5
3 > | o - [} t
fj‘- g. § % -g Description —g_ Eé Remarks
v U |Oel @ 2 | £ G |stondpipe Piezometer
_0___0 Compact, molst, brounish grey, SAND F—Hole annulus capped
1 and GRAVEL, trace of slit with flush mount wel]
1 Loose to compact, molst, grey, SAND 84l cover
T and GRAVEL, trace of silt and
N 1 occasional cobbles 82 fff\_ Hole armulus
st ﬁgzzaoc:,er}'llfiat, grey, gravelly SAND, backfilled with
3 bentonite from 2.3 to
4 -becomes uet at 1.8m 12m
1?2 a3
10—-:‘3 HMeole annulus
_ backfilled with
£+ fiiter sand
S 4
14 -becomes brounish at 4.2m %
15—: -rusty brown seam between 46 and 8ab
-5 4.3m |~ Slotted plezometer
T tip set betueen
+ -becomes light broum, fine grained
with trace to some silt at 53m clepths of 4.6 ¢ &im
+ Sab
206 —
4 End of iest hole at &.Im
+—7
25—
T8
s0-L °
+10
RF. Binnle and Assoclates Lid. * TROW ASSOCIATES INC.
Campbell Heights Development Augerhcle No. Legged by: R | Date of Driling: 20@7-Nov-&
Phase 2 A -1
Surrey, BC -6 Sheet: tof I |Ref No. ON-03420




AH-1T Equipment : TRACK MOUNTED SOLID &TEM

Augerhole no. :
AUGER RIG

Locdation : (See Test Hole Location Plan)
Method of Sampling: GRAB $AMPLE

Ground Water Elevation : Not Encountered
{at time of investigation)

& E o g 8 4
- - | = ©° i
SiE § g| 8 | Description 2 |5 Remarks
% @ o e = E B —E
o T |Oo 7] o U0
0 20
—00 Compact, damp to molst, brownish
1 grey, SAND and GRAVEL, some silt
4 (FILL)
11 Firm to stiff / compact, damp, grey,
1 SILT and SAND, some gravel, trace to Sal | 5
- some deborls, occasional cobbles
S5 (FILL)
T, Firm to stiff, moist, grey, SILT (FILL) Sa2| 3
103
I Firm to stiff, molst, grey, SILT, some 53| b
i sand and gravel, occaslenal debrls,
4 brick, and asphalt (FILL)
15—
5
F Sad | le
_—_5 Compact to denee, molet to wet, grey,
20 SAND, trace of silt and gravel
1 -becomes brown with trace to scme
47 silt at &Im 5ab
25—
'_—8 t~E1f11::I of test hole at T&m
30 °
10
RF. Binnle and Assoclates Lid. * TROW ASSOCIATES INC.

Camplbell Helghts Development Augerhole No. Logged by: RIK | Dote of Driling; 2027-Nov-&

Phaee 2
Surrey, BC AH-TT  ISheet: 1of 1 IRef No.  £71-03420




Augerhole no. :

AH-18

Equipment :

TRACK MOUNTED SOLID STEM

AUGER RIG

Location : (Ses Test Hole Location Plan)
. Method of Sampling: GRAB SAMPLE
Ground Water Elevation : 55m depth
{at time of investigation)
& E o g g B
- - | = ° -t
AR § 9| £ | Description 2 L & Remarks
o | & |o® F E |=%¢
=) T [ Oe| ©» o 99
0 z 0
_0___0 Loose Lo compact, molst, broun, SAND
1 ancd GRAVEL, trace of sllt (FILL) f
T Soft to firm / loose to compact, damp,
11 greyish brown, SILT and $AND, some Sal | 12
T gravel, trace to some debris (FILL)
5
-+ Compact, molst, grey, sllty, fine SAND
_:—2 (FILL)
+ Soft to firm / loose to compact, damp, || $a2 | 12
I greyish brown, SILT anc SAND, some
1013 gravel, trace to some delorls (FILL)
. Firm, moist, grey, sandy SILT, some
{4 gravel, trace to some wood debrle
1L (FILL) 8a3 | 2
15
+ Firm, molst, grey, brown and black, SILT,
—3 organic SILT and fiberous PEAT, trace
T of sand, Interlayered (FILL) Sad| 44
:: -becomes wet with some roots
200
1 Compact, damp to molst, grey, fine
I+ SAND, trace to some gravel from 1.Zm
47 5ab
25—
'_—8 LEnd of test hele at Tem
3012
10
RF. Binnie and Associates Lid. * TROW ASSOCIATES INC.
Campbell Helights Development Augerhole No. Logged by: RK | Date of Driling: 29@7-Nov-6
Phase 2 AH-18
Surrey, BC - Sheet: 1 of I | Ref No. ON-03420




Augerhole no. : AH-I9 Equipment

TRACK MOUNTED $CLID STEM

AUGER RIG
Location : (See Test Hole Location Plan)
. Method of Sampling: GRAB $AMPLE
Ground Water Elevation : Net Encountered
(at time of investigation)
o o} 2
A o
£ |5 |28 2 | Description 2 [s8 Rernarks
) o | 02| 5 E |=¢
o T |Oe| » 9 g 8
00 Organic SILT, ROOTS, and ORGANICS
T (Topseoll)
I, sal | 14
+ Firm / compact, moist, broun, SILT and
5L SAND), some gravel, trace to some
_: debrls (FiLL?
2 Saz | 12
103
+ Compact / firm, molst, grey, SAND and
I SILT, some gravel, occasional asphalt
1. ancl debris (FILL) 2a3 | 723
T Sad | I
15—+
s Cempact, molst, grey, SAND, trace of
T gravel and silt
I 5ab
—6
20—
4 LEnd of test hole at 6.im
+7
25—
T8
s0- 2
|,
RF. Blnnle and Assoclates Lid. * TROW ASSOCIATES INC.
Camplzell Heights Development Augerhole No. Logged by: RK | Date of Drilling: 2227-Nov-&
FPhase 2 AH-19
Surrey, BC : - Sheet:  lef | | Ref No. 1-03420




AH-20 Equipment : TRACK MOUNTED 3OLID STEM

Augerhole no. :
AUGER RIG

Location : (See Test Hole Location Plan)
Method of Sampling: GRAB SAMPLE

Ground Water Elevation : Not Encountered
(at time of investigation)

Description Remarks

(:3 depth, ft.

< depth, m
Geodetic
elevation
symbol
sample no.
water
cantent %

Firm / compact, damp, brown, 5ILT and
SAND, some gravel, trace to some al | &
cebris, occasional cobbles, wood
debris from 22 to 2Im (FILL)

1
VT | T r 1T
—

Compact, damp, broun, 8AND andl
- GRAVEL, trace to some slli and 8a2| 18
T debris (FILL)
103

i Soft, damp, black, organic SILT, some Sa3 | 128
R sand, wood debrls, and organics

T (FILL)

14 WoOD CHIPS (FILL)

T Mixed, firm / compact, molst, black, Sa4| o

15—+ broun, and grey, SILT and SAND, trace
-__5 to some gravel and crganics,
oceaslonal wood debris (FILL)

Firm to stiff / compact, molst, grey,
L& SILT ancl 5AND, some gravel, trace of 45| 24
20— organics, and wood dsboris (FILL)

: SLIFF to very sliff, molet, grey, SILT, 8 N
- some sdnd, trace to some gravel and a6
25— debris (FILL)

- StIfF, molst, grey, SILT and $AND, some
i gravel, occaslonal wood debrie (FILL)

T %a1} 2l

4 sag| I

B Conllnued on Nexi Page

RF. Binnle and Assoclates Ltd. * TROW ASSOCIATES INC.

Campbell Helghts Development Augerhole No, Logged by: RK. | Date of Drilling: 2227-Nov-&

Phase 2
Surrey, BC AH-20  Isheet: 1072 [Ref No.  OT1-03420




Augerhole no. :

AH-22 Equipment

Location : (See Test Hole Location Plan)

TRACK MOUNTED MINI AUGER
DRILL RIG

Method of Sampling: GRAB SAMPLE
Ground Water Elevation : Net Encountered
(at time of investigation)
t. E O c g e
2183 3 o €
s15]8¢ £ | Description 2 |y 8 Remarks
0o | o |2l & E [=¢
- T [OCo| & 8 g 8
=0 i Continued From Previous Page
_:_,1 0 StIFF, malst, grey, SILT and SAND, some
1 gravel, occaslonal wood debria (FILL)
{ ag| N
351
11
40—
T Compact Lo dense, molst, grey, SAND, || 52l
3 trace of sllt, trace to some gravel
1 from 13.Im
45— I
14 L—End of test hole at 13 m
115
50—
e
55
7
..-_‘]8
60—
Hio
UMA Engineering Lt \_.lf TROW ASSOCIATES INC.
Geotechnical Engineering Services Augerhole No. Logged by: R | Date of Drilling: 22@7-Nov-&
2221 Drainage Upgrade Program
East Richmond, BC g AH-20 Sheet: 2 of 2 |Ref Mo.  ©71-23342




Augerhole no. : AH-2] Equipment : TRACK MOUNTED 3QLID STEM
AUGER RIG
Location : (8ee Test Hole Location Plan)
' Method of Sampling: GRAB SAMPLE
Ground Water Elevation : Neot Encountered
(at time of investigation)
<] Eles| =
% s ‘§§ 2 | Description 3 s L"‘; Remarks
7] o | 0| % E |=&
o T |OT]| @ _ g g 8
_D___O Compact, molst, dark brown, 54ND,
1 some organlcs, gravel, and roctigts, 3512 ]1-"—;’
+ trace to seme sllt (FILL) 4 "
F Cempact, brown, SAND and GRAYEL, &a3 | 29
— 1 trace of sllt (FILL) a
5
I Compact / 8tiff to firm, dark broun,
- organlc SILT, some sand and gravel,
+ trace Lo scme roctlets and debris,
. occcasional cobleles (FiLL) Sad| 1
103
—-_4 535 | 26
15
5
T Firm to stiff, molat, grey, SILT, trace to || 8a5 | |1
T some sand, gravel, and debrls,
20— © ocecasional sandy seams (FILL)
I 4
+7
+ Sat1| 14
25—
T8
I %8| lo
30 °
a4 Compact, molst, broun, SAND, some
I gravei, trace of silt, less gravel with
110 dlepth 259
T Contlnued on Next Page
RF. Binnle and Assoclates Lid. ' TROW ASSOCIATES INC.
Campbell Helghts Development Augerhole Ne. Logged by: RK | Date of Drilling: 22@7-Nov-1
Phase 2 AH-2]
Surrey, BC - Sheet: 1of 2 |Ref No.  21-23420




Augerhole no. : AH-2I Equipment : TRACK MOUNTED MINI AUGER
DRILL Rl
Location : (See Test Hole Location Plan)
. Method of Sampling: GRAB SAMPLE
Ground Water Elevation : Net Encountered
(at time of investigation)
. .
2| E|os 2 |
- - "':': B -
:g_ %_ §g g Description 2 EE Remarks
o © 82 3 E S€
o v @ 7] 8 =0
50 B Continued From Previcus Page
___1 0 Compact, molst, brown, 8AND, trace of
1 - sllt and gravel 543
35+
L L1 L End of Lest hole at 127m
T2
40—+
| T
13
45—
| e
+tis
l 50+
T
55+
17
18
| ]
60—
19
| 1
UMA Engineering Ltd. Y TROW ASSOCIATES INC.
Geotechical Engineering Services Augerhale Mo. togged by: RIK | Date of Drilling: 2€@7-Newv-1
2021 Pralnage Upgrade Program
East Ricmond, B AH-21 Sheet: 2 0f 2 |Ref No.  @T-03342




Augerhole no. : AH-22 Equipment ; TRACK MOUNTED $OLID 3TEM
AUGER RiG
Location : (See Test Hole Location Plan)
. Method of Sampling: GRAB SAMPLE
Ground Water Elevation : Not Encountered
{at time of investigation)
" O o
T1E25! < =X
AR % Jé’ Description = 5 8 Remarks
o o | e@| 5 E (=T
o T | Qe| @ [+] Ca
7] =0
—D—__G Firm to stiff, molst, brown to brownish
T grey. SILT, some sand Lo sandy, trace
-t to some gravel, trace of roots, trace
1 1 of asphalt pleces (FILL) gal | 20
5-
B ~-becomes stiff to very stiff
4 2 Seam of firm, dark broun, organic SILT
1 (FILL) 82 | 18
T StIFT, molst, brounlish grey, SILT, some
i sand to sandy, trace to some gravel
10—__'3 becomes firm to oLIff at 3.0m (FILL)
—4 5a3 18
151
+5
1 Sa4| &
206
1 a5 | 1
+7 Seam of siiff / compact, broun, SILT
T and SAND (FILL)
25—+ StiFf, moist, brounish grey, SILT, some
iy sand to sandy, irace Lo some gravel,
—8 occaslonal thin sand seams and
T asphalt chunks (FILL) Sab| 13
s0-L °
1o saT| |
T Contlnued on Next Page
RF. Bimle and Associates [td. YW TROW ASSOCIATES INC.
Camplrell Helghts Develcpment Augerhole No. Logged by: RK jDate of Driling: 2@271-Now-1
Fhase 2 AH-22
Surrey, BC - Sheet: 1 of 2 |Ref No.  O71-03420




Augerhole no. :

AH-22 Equipment :

Location : (See Test Hole Location Plan)

TRACK MOUNTED MINI AUGER
PRILL RiG

. Method of Sampling: GRAB SAMPLE
Ground Water Elevation : Net Encountered
(at time of investigation)
t' E o g 8 B
- - “‘"::‘ ° o}
=R § g £ | Description 5 5 é Remarks
o 0ol 3 E |2¢c
o T [OQOo| @ o 99
7} z 0
=0 i Contlnugd From Previous Pags
T SLIFF, motst, brounish grey, SILT, some
T sand to sandly, trace to some gravel,
110 occasional thin sand seams and 5a7! M4
4 asphait churks (FILL)
35~
::- L Compact, molst, gray, SAND, trace of
- silt and gravel
= LErn::i of test hele at 1@.m
13
45—
—14
115
S0-T
e
551
7
_.-_‘[ 8
60
Ho
UMA Englineering Lid. * TROW ASSOCIATES INC.
Geotechical Engineering Services Augerhole No. logged by: =K | Date of Driling: 2@2271-Nov-1
2021 Draage Upgrade Program
East Rlchnor%l. BC AH-22 Sheet: 2 of 2 |Ref No.  @11-03342




Augerhole no. : AH-23

Location : (See Test Hole Location Plan}

Equipment : TRACK MOUNTED SOLID STEM

AUGER RIG

Method of Sampling: GRAB SAMFLE

Ground Water Elevation : Net Encounterecd
(at time of investigation)

Description

< depth, m
Geodetic
elevation
symbol

Remarks

ple no.
water
content %

Locse to compact, damp, dark grey,
. SAND, some silt and gravel (FILL)

Loose to compact, camp, broun, SAND
and GRAYEL, trace of sili (FILL)
Loocss to compact, damp, dark grey,
SAND and GRAVEL to gravelly SAND,
trace to some sllt and debrls (FILL)

—

—2 Compact, damp, grey, $4AND, scme sllt
i to silty, trace to some gravel, trace

T of debris (FILL)
| rm / locse Lo compact, damp to
molst, grey, SILT and 54ND, trace to
- some gravel, trace of debrls (FILL)
T Compact, dark grey, fine 3AND (FILLJ/
7 \5of‘t to firm, dark breun erganic /
SILT (FILL)
- Mixed layers of: Firm / compact, greay,
15-1 sandly SILT, sllty SAND, and SILT and

K SAND, trace to some gravel,
7 occasional thin peat / organic silt
-+ s=ams and cololbles (FILL)

- Firm to stiff, damp, brown, SILT, trace
T to some sand, trace of organic sllt
208 (FILL)

- Mixed layers of: firm to siiff /
i compact, grey, SILT and S4ND, some
25T gravel, trace of debris (FILL)

‘_1 0 Compact to dense, molst, rusty brown,
q SAND and GRAVEL, trace to some slit

i Contlnued on Next Page

£ | SGM
bt

a3 | 20

a4 13

85| le

Sap| 18

Sa1| 18

538 | 22

%a%

RF. Binnle and Assoclates Lid. *

TROW ASSOCIATES INC.

Camphbell Helghts Development Augerhole No.

Fhase 2
Surrey, BC AH-23

logged by: RK | Date of Drilling: 22@27-Now-7

Sheet:  1of 2 | Ref No. DN-23420




AH-23 Equipment : TRACK MOUNTED MINI AUGER

Augerhole no. :
PRILL RIG

Location : (&ee Test Hole Location Flan)
Method of Sampling: GRAB SAMPLE

Ground Water Elevation : Not Encountered
{at time of investigation)

t‘ E o S 8 4
£ | £ gg -8 Description 2 € Remarks
alalez|€ Py a |58
@ o |20 5 E |+=7¢c
T |oO |QOo| b g S o
[ x 0
30 i Continued From Fravicus FPage
1 Mixed layers of: flrm to stiff /
+ compact, grey, SILT and SAND, some
410 gravel, trace of debrls (FILL)
I Compact to dense, molst, rusty brown, 839
35 S5AND and GRAVEL, trace to some silt
T 11
F Compact Lo dense, molat, brown, SAND
I and GRAVEL, trace of sllt
Tz
40— I
I L—End of test hole at 12.In
13
45—
114
+is
50—
s
55—
117
_:-1 8
60—
19
UMA Engineering Ltd. Y TROW ASSOCIATES INC.
Geotechlcal Engineering Services Augerhole No. Logged by: RK | Date of Driling: 2@@&71-Now-1
22027 Pralnage Upgrade Program AH-23
East Richmond, BC - Shest: 2 of 2 |Ref No.  £7-03342




Augerhole no. : AH-24

Location : (S5e= Test Hole Location Plan)

Equipment : TRACK MOUNTED SOLID STEM

AUGER RIG

Method of Sampling: GRAB SAMPLE

Ground Water Elevation : Neot Encountered

{(at time of investigation)

1 Eles g |
- - - :'-: _d B
R § 9 2 | Description 5 g Remarks
o o |oo| 5 E [(&27¢
o T IOw]| @ o g 8
—0—1—0
T gal | lo
1
Sy Firm to stiff, damp to moist, broun,
T SILT, trace to some sand, trace of
-__2 organics and roots, occaslonal
T cobbles and thin sandy seams (FILL 8a2 | 2
103
14
T 8a3| 20
19—+
s
+ t»—Eru':l of test hole refusal on
- concrete obstruction at 5.2m
20-[®
+—7
25—
T-8
3012
10

RF. Binnie and Asscoclates |Lid.

YW TROW ASSOCIATES INC.

Campbell Helghts Development
Fhase 2
Surrey, BC

Augerhole No.
AH-24

Logged by: R | Date of Driling: 2@27-Nov-&

Sheet: 1of | | Ref No. D-93420




Augerhole no. :

Ak-25

Location : (See Test Hole Location Plan?

Method of Sampling:

Ground Water Elevation : Not Encountered
(at time of investigation)

Equipment :

TRACK MCUNTED SOLID STEM
AUGER RIG

GRAB SAMPLE

Geodetic
elevation
symbol

Description

sample no.

water

content %

Remarks

c.!:: depth, ft.
© depth, m

1
T T

[y

Compact, moist, grey, SAND and
GRAVEL, trace of silt, occasicnal
cobbles (FILL)

Soft to firm, molst, black, erganic SILT
(FILL)

Compact, molst, grey, silty SAND (FILL)

Firm, dark broun, organic SILT (FILL)

ORGANICS, pine neadles and rootlets,
some sand (FILL)

Soft / looss, molst to wet, grey, SILT
ancl SAND, tracs to some gravel and
organics (FILL)

SLIFF / compact, brown and grey, SILT
dnd SAND (FILL)

Firm, black, organic SILT, some wood
debris (FILL)

Soft, brown, floerous PEAT, organic
8ILT, and WoOD DEBRIS, trace of

sand (FILL)
Irm, molst, dark. %reg, SILT, some sand

and gravel (FILL

Soft to firm, molst, grey SILT (FILL)

Soft, molst, black, erganlc $ILT and
WooD DEBRIS (FILL)

Firm, molst, grey, $ILT, trace 1o some
sand, occaslonal pocksts of organic
sllt (FILL)

Compact Lo dense, molst, grey SAND
and GRAVEL, trace of silt

+—Encl of test hole at Qim

8al

a2

%a3

$a4

Sab

Sab

33

62

2!

23

RF. Binnle and Associates Lid. *

TROW ASSOCIATES INC.

Campbell Helghts Development Augerhale No.

Phase 2
Surrey, BC

AH-25

Logoed

by: RK

Date of Drlling: 2227-Nov-1

Sheet:

lef |

Ref No.  ©1-03420




Test Pit no. :  TP-I Equipment

Location : (== Test Hole Location Flan)

RUBBER TIRED BACKHOE

. Method of Sampling: GRAS SAMFLE
Ground Water Elevation : 12m deptn
(at time of investigation)
M P
£|£ %;;g: 2 | Description < w8 Remarks
[i7) [) [T > E =
T OO B o |20
7] E¢]
00 Compact, damp to molst, brown, SAND
1 and GRAVYEL, occasional cobbles,
T trace of sllt
i Sal
1 Compact, molst o wet, grey, SAND,
T some gravel to gravelly, occasional
5 small pockets of brown silt 837
T Compact, wet, grey, 8AND, trace to 923
T+ some gravel, trace of slit
I nc of test pit at 2.4m
L end pit at 2.4
103 sicles caving
T4
15
5
20 8
7
25-1
T8
304 °
10

RF. Binnle and Associates Lid.

Y TROW ASSOCIATES INC.

Campbell Helghts Development Test Pit No.

Fhaee 2
Surrey, BC -

Logged by: R

Date of Driling: 2227-Nov-9

Sheet:

| ef |

Ref No. ON-23420




Test Pit no. : T2 Equipment : RUBBER TIRED BACKHOE
Location ! (See Test Hole Location Plan)
. Method of Sampling: GRAB SAMFLE
Ground Water Elevation : [3m depth
{at time of investigation)
£ Eloc 8 b
| 182 0 T
5% § @ € | Description s |58 Remarks
g | o |o8| X E |=¢
o T {Oo| @& [v) °=]
A1 0 0
0 R 0 Compdact, damp to melst, brown, SAND
1 andl GRAVEL, occaslonal coblboles,
+ trace of silt Sal
-1
T Compact, moist to wet, grey, SAND,
51 some gravel to gravelly, occasteonal 5a2
T » small pockets of brown sl
1043
I *—End of test pit at 32m
1 sldes caving
T4
15-|
5
206
+7
25—
+8
3012
10

RF. Binmle and Assoclates Ltd.

' TROW ASSOCIATES INC.

Campbell Helghts Development
Phase 2
Surrey, BC

Test Pit No.
TP-2

Logged by: R

Date of Drilling: 20@7-Nov-9

Sheet:

lef | |Ref No. @T11-03420




Test Pit ng. : TP-32 Equipment : RUBBE

Location : (See Test Hole Location Plan)

Method of Sampling:

Ground Water Elevation : Not Encountered
(at time of investigation)

R TIRED BACKHCOE

GRAB SAMPLE

ot £ L 5 _ 8 3
£l s él‘é 2 Description % ._ E Remarks
g1 §[83| E E |2F
U | T |00 & o |20
2] =0
o0 Topsell, moss, and roots
T Compact, molet, brown, SAND and
T GRAVEL, trace of sllt and rootlets 8al
1 Compact, molst, gray, SAND and
T GRAVEL to gravelly SAND trace of
5 ellt, less gravel with clepth, occasional
1 small pockets of broun silt 8a2
2 543 -Slight seepage at 20m
+ Sa4
103
I Ill—'Eﬂd of test pit at 3.4m
T4
15
5
206
T7
25
T8
0+ °
410

RF. Binnle and Associates Ltdl.

W TROW ASSOCIATES INC.

Campbell Heights Development Test Pit No.

Fhase 2
Surrey, BC -3

Logged by: RK

Date of Brilling: 2@2@7-Neov-3

Sheet:

| of |

Ref No. QN-03420




Test Pit no. : TP-4 Equipment

Location : (See Test Hole Location Plan)

Method of Sampling:

Ground Water Elevation : Net Encounterecd
{at time of investigation)

RUBBER TIRED BACKHCE

GRAB SAMPLE

= £ © g 8 e
£|s E-g 2 Description = < Remarks
alalezl E P a | gl
ol o|loR| 5 E l&7¢
o T |Qo| b ] g o
[} 2O
—00 Compact to dense, damp, broun, SAND || g4
T ancl GRAVEL, trace to some sllt,
+ {(Reoadbasze?
s Sa?
1 Compact, molst, grey, SAND and
T GRAVEL, some gravel below 22m
a5-1
12 a3
+ -slight seepage at 27T ba4 -Slight seepage at 2.In
10-3
i LEnd of test pit al 3.2m
+4
151
5
20— 8
s
25—
8
302
410
RF. Binnie and Assoclates Ltd. * TROW ASSOCIATES INC.
Campbell Helghts Development Test Pit No. Logged by: RK Duté of Drilling: 22@7-Nowv-2
Phase 2
Surrey, BC P-4 Sheet: | of | [Ref No.  OT-03420




Test Pit no. : TP-5 Equipment : RUBBER TIRED BACKHCE

Location : (See Test Hole Locatlon Plan)
Method of Sampling: GRAB SAMPLE

Ground Water Elevation : Neot Encountsred
{at time of investigation)

= £ 3] S 2 4
- sl o -t
-E_ -»"‘:d_ § 54 -E Description = s E Remarks
o | o |akl 5 E |=¢c
T|T|OC] @ g |29
. ) z0
—0T0 Cempact, moist, brounish grey, SAND
1 and GRAVEL to gravelly SAND, trace
T of sllt
1 1 Sal
5_:: Compdct, molst, grey, gravelly $AND,
I trace of silt
12 Sa2
i Compact, wet, grey, SAND and -Slight seepage at 2.m
10—+3 GRAVEL, modlerate seepage at 2m 5a3
4 t—Eﬂc:! of test pit at 3.4m
T4
15+
s
20 ©
I,
25—
T8
30 °
10
RF. Binnie and Assoclates Ltd. * TROW ASSOCIATES INC.

Campbell Heights Development Test Pit No. logged by: R | Date of Drilling: * 2@27-Nov-9

Phase 2
Surrey, BC TP-5 Sheet: Tof 1 |Ref No.  O-03420




Test Pit no. :

-5 Equipment : RUBEBE

Location : (See Test Hole Location Plan)

Method of Sampling:

Ground Water Elevation : Neot Encountered

R TIRED BACKHOE

GRAB SAMPLE

(at time of investigation)
& Eloc 8 B
- - 1B2| e o | €
2| £ [38! ¢ | Description S |58 Remarks
o | o |l 5 E [=¢c
v | T |0 @ g (8¢
@ z0
—O___O Looee to compact / firm, broun, SILT,
T SAND and ORGANICS, (Topsoll) 24l
+ Coempact, damp, brown, $AND, some slli,
I ] trace of grave! and organice
+ Compaccet, damp to molet, brownish %a?
51 grey, SAND and GRAVEL, trace of slit,
B occaslonal cobbles, becomes grey 8a3
T 9 and gravelly to seme gravel at L6m
5 a4
103
5 f—Eru.:l of Lest plt at 3.4m
Tt -For a2 seg selve analysis No)
151
s
20 ©
7
25—
T8
304 °
-—10

RF. Binnle and Assoclates Ltd.

' TROW ASSOCIATES INC.

Campbell Helghts Development Test Pit No.

Phaee 2
éurrey, BC

-

Logged by; R

Date of Drilling: 2&@7-Nov-9

Sheet: | eof |

Ref No. ON-03420




Test Pit no. : -1

Location : (See Test Hole Location Plan)

Equipment : RUBBE

R TIRED BACKHCE

. Methoed of Sampling: GRAB SAMPLE
Ground Water Elevation : Neot Encountersd
(at time of investigation)
"\-p-'; E Qe g e
- - "3 _g ° o B
%_ %_ 98| € | Description s |y E Remarks
ol o|lor| 5 £ |=T
ol o || b g o
7] Zz o0
_D___G Compact, damp to moist, broun, SAND
1 and GRAVEL, some silt to silty, trace
+ of debrls, occaslonal cobbles (FILL) &al
1 1 8oft to firm, cark broun to black,
1 ORGANICS and organic SILT (FILL)
5+ Y _End of test pit at 12n
T2
103
T4
15|
15
20-[ 6
+-7
25——:
T8
30 0
10

RF. Blnnle and Assoclates L td.

Y TROW ASSOCIATES INC.

Campbell Heights Development
Phase 2
Surrey, BC

Test Pit No.
TP-1

Logged by: RIK

Date of Driling: 2©227-Nov-9

Sheet:

| of |

Ref No. ON-03420




Test Pit no. :  TP-8 Equipment @ RUBBER TIRED BACKHCOE

Location : (See Test Hole Location Plan)
Method of Sampling: GRAB SAMFLE

Ground Water Eievation : Neot Encountered
(at time of investigation)

£ E L g 8 &
- - -t = e e
RS § 9| € | Description = - 3 Remarks
o | @ |[0Q] 5 E |=¢
o o || & g g 8
—00 Compact, damp, brown, SAND and Sal
1 GRAVEL, some silt, trace of debris,
+ cccasional cobbles (FILL)
r SLIFf / compact, brounish grey, SILT
1 and SAND, some debris and organics /
T (FILL)
5—: L End of test pit at ©3m
2
109
T4
15—
s
20-{ &
+—7
25-—:
T8
30 9
410
RF. Binle and Assoclates Ltd. :{_/ TROW ASSOCIATES INC.
Campbell Heights Development Test Pit No. Logged by: RKK j Date of Drilling: 22@7-Now-2

FPhase 2
Surrey, BC -8 Sheet: 1 of I | Ref No. ON-03420




Test Pit no. : TF-9

Location : (Se= Test Hole Location Plan)

Ground Water Elevation : Neot Encountered

{at time of investigation)

Equipment : RUBBER TIRED BACKHOE

Method of Sampling: GRAEB $SAMPFLE

u"i E O C g 3
| o182 3 v t
£ 1% 199} € | Description 3 |58 Remarks
o | o |0 % £ [(«=7¢C
o T (O i 8 g 8
"O___G Compact to dense, damp to molet,
1 brown, 84AND and GRAVEL, some ailt
1 (FILL? sal | 42
I ELIff / compact to dense, broun, SILT,
— 1 SAND and GRAVEL, trace to some 832 | 23
1 debrls (FILL)
5 SLIFF / compact to dense, broun, SILT
1 and SAND, trdce Lo some dsbrls
-2 (FILL)
I LEnd of test pit at [2m
109
4
15
15
206
+—7
25—:
T8
30 °
10

RF. Binnie and Assoclates | icl.

YW TROW ASSOCIATES INC.

Campbell Helghts Development
Phase 2
Surrey, BC

Test Pit No. Logged by: RK | Date of Drilling: 2227-Nov-2

TP-3 Sheet: 1 of I [Ref No.  O1-03420




Test Pit no. :  TF-1© Equipment : RUBBER TIRED BACKHOE
Location : (See Test Hole Location Plan)
. Method of Sampling: GRAB SAMPLE
Ground Water Elevation : Not Encountered
(at time of investigation)
= E 0 S 8 134
- - | = = s “+r
£ % § 9| € | Description < 5 b Remarks
[ o [f09| = E |=<€
i~ T ([Qof © 8 g 8
_'O"“:"C Compact, damp to molst, brown, SAND
1 and GRAVEL, acme sllt to slity (FILL)
+ Compact, grey, SAND and GI_QSZ‘ZVEE, il
I trace to some silt (FILL)
— 1 Woop cHIPS (FILL)
T Compact, grey, SAND and GRAVEL
5—1 (FILL)
-+ Firm to &4Iff / compact, molst, grey,
T2 SILT and SAND, some gravel, trace
[ of debris (FILL)
- LEnd of test pli at 15m
J P
103
T4
15+
5
206
I
25—
8
s0-L 2
+10

RF. Binnle and Assoclates Ltd.

W' TROW ASSOCIATES INC.

Campbell Helghts Development Test Pit No.

Prase 2
Surrey, BC

TP-12

Logged by: RK

Date of Driling: 28027-Nov-3

Sheet: lofl

Ref No. eN-23420




Test Pit no. : TP-H Equipment : RUBBER TIRED BACKHCE

Location : (See Test Hole Location Plan)
Method of Sampling: GRAB SAMPLE

Ground Water Elevation : Net Encountered
(at time of investigation)

t. E (S I~ 8 B
: - | 213 o +
% % 9o -E Description 3|y E Remarks
o | o |le2l X E |[£%¢
o0 ]|lOoG| @ g |98
_0_:"0 Firm 7 compact, damp to molet, broun,
1 SILT, 8AND and GRAVYEL, some wood al
4 debrie (FILL)
+ Compact, broun, SAND and GRAVEL, Sa2 | 13
— 1 trace to some debris (FILL)
T Firm 1o atIff / compact, broun, SILT and
5 S5AND, some gravel and wood debris
I (FILL) )
i b End of test pit at Lm
1013
T4
151
=
20-[ B
+7
25—
8
3017
410
RF. Binnle and Assoclates | td. * TROW ASSOCIATES INC.
Campbell Helghts Development Test Pit No. Logged by: RK | Date of Drilling: 2@27-Nov-3
Phase 2 =N
Surrey, BC _ - Sheet: lof I | Ref No. -03420




Test Pit no. :

Te-12 Equipment :

Location : (See Test Hole Location Plan)

RUBBER TIRED BACKHCE

. Method of Sampling: GRAB SAMPLE
Ground Water Elevation : Not Encountered
(at time of investigation)
€1 E|gs S|
- - | B e 4
fa :EQ 1:7: o ‘é’ Description £ 5 § Remarks
v | ool 5 E |=¢
=) T |0 ¢ 8 g 8
—0—1-0
1 Compact to dense, greylsh broun, 2al
+ SAND and GRAVEL, some silt, trace to
I some concrete and brick debrls, trace 832 | 13
rt organics at @.om (FILL)
5_: $a3| 2
1, Compact, greyish broun, SAND,
T GRAVEL ard ORGANICS, some silt to
+ slity (FILL)
] U _End of test plt at 2.4m
1013
..__4
15-1
s
20~ 6
+7
25—
T8
30
+10

RF. Binnie and Associates Liadl.

W' TROW ASSOCIATES INC.

Campbell Heights Development Test Pit No.

Fhase 2
Surrey, BC

TP-12

logged by: RK

Date of Drilling: 2227-Nov-3

Sheet;

lof |

Ref No. ON-03422




Test Pit no. : TP-I13

Location : (Se= Test Hole Location Plan)

Ground Water Elevation : Not Encountered

(at time of investigation)

Equipment : RUBBER TIRED BACKHCE

Method of Sampling: GRAB $4MPLE

g1 E Q< 8 -
- - - ;: _o )
A ‘qg, % £ | Description = . 3 Remarks
18|83 & E |55
___-U__-D 7] 0
0 i 0 Compact to dense / stiff, broun,
1 SAND, GRAVEL and $ILT (FILL) gal | 9
+ Stff, damp, brown, SILT, some sand and
I gravel (FILL)
a —
T End of test pit at 23m
51
| =
103
4
151
T5
206
+7
25—
T8
s0-{ 7
0
L

RF. Bimnie and Assoclates Lid.

Y TROW ASSOCIATES INC.

Camploell Helghts Developpment
Phase 2
Surrey, BC

Test Pit No. Logged by: RK | Date of Driling: 2@2@7-Now-9

TP-13 Sheet: lof | |Ref No. @71-03420




Test Pit no. :  TP-I4 Equipment : RUBBER TIRED BACKMCE

Location : (Se= Test Hole Location Plan)
Method of Sampling: GRAB SAMFLE

Ground Water Elevation : Not Encountered
(at time of investigation)

= E o g 2 be
- - | = ©° -
L% § S| £ | Description 2 EE, Remarks
o | ¥lon| 5 £ 5 <
o ';: Oo ] 8 3
—0T0 Compact to dense, broun, SAND and
T GRAVEL (FILL)
T StIff, damp, light brown, SILT, some
1 ednd and gravel (FILL)
5 LEnd of test pit at 12m
2
103
14
15—
5
20-{ 6
+7
25—_
1-8
30 2
F1o
RF. Bimmle and Assoclates Ltd. * TROW ASSOCIATES INC.
Campbell Helghts Development Test Pit Ne. Logged by: RK | Date of Driling: 2227-Nov-3
Phase 2
Surrey, BC TP-14 Sheet: 1of 1 | Ref No. oN-03420




Test Pit no. ;¢ TP-IB Equipment :

Location : (See Test Hole Location Plan)

RUBBER TIRED BACKHCE

. Method of Sampling: GRAB SAMPLE
Ground Water Elevation : Not Encountered
(ot time of investigation)
at d o
1 ELE!l 5 ==
"'5;,_ fd_ §§ 'E Description 2 EE Remarks
o | o |o2l T E |=¢
o o |GOT| @ ] o
7] 0
00 Cempact, grey and broun, SAND and
1T GRAVEL, some sllt, trace to some sal | 33
4 debris (FILL)
11 goft, molet, grey SILT (FILL)
5 LEnd of test pit at 12m
I
103
I 4
151
+5
206
I,
25+
T8
s0-L °
Ho
RF. Binnle and Associates Lid. * TROW ASSOCIATES INC.
Campbell Helghts Development Test Pit No. logged by: RIK | Date of Drilling: 20@27-Nov-3
Fhase 2
Surrey, BC TE-15 Sheet: 1of 1 |Ref No. O1-03420




Augerhole no. : HA-|

Location : (See Test Hole Location Plan)

Equipment :

HAND AUGER

i Method of Sampling: GRAB SAMPLE
Ground Water Elevation : Neot Enceuntered
{at time of investigation)
= Eloc 8 &
NN o | E
"-:E:'_ ..'g_ 3 % ‘é‘ Description 3|58 Remarks
o | o [ 5 £ |=¢
- T {(Qo| b , o go
7 z 0O
—0T90 Loose / firm, moist, dark brown to
1 black, organic $AND and SILT &al | 12
-+ (Topsoil 132mm)
I i Compact, damp io molst, light brown /
1 SAND and GRAVEL, trace te some slit
5-1 LEnd of hand auger at @ m
i refusal on cobble
2
103
-4
15-L
15
2016
+—7
251
8
R
o

RF. Binnie and Assoclates Lid.

' TROW ASSOCIATES INC.

Camploell Heights Development Augerhole No.
Phase 2
Surrey, BC HA-

Logged by: R

Date of Drilling: 2@@271-Nov-1@

Sheet: 1 of |

Ref No. D1-03420




Augerhole no. : HA-2 Equipment : HAND AUSER

Location : (See Test Hole Locatlon Plan)
Method of Sampling: GRAB SAMPLE

Ground Water Elevation : Not Encounteresd
(at time of investigation)

€| Elo S g L
. |28l 3 "
ﬁ ;‘:5_ 'Gé g -g Description 2 5 _§ Remarks
Q 1] Q Y > E -'6 c
O | T ]OD| @ . 2 128
_O___ 0 Loose / firm, molst, dark brown to
T black, organic SAND and SILT gal | 32
+ (Topscll 1emm)
I Compact, damp to molst, light brown 837
1N 1 fine SAND, some sllt Lo allty, scome
L organics, less sili with depth
S+ Compact, damp, brown, fine SAND,
T 5 trace to some silt
T LEnd of hand auger at 1.2m
1043
_-_4
15-1
15
20 6
+7
25—
8
3012
+~10
RF. Binnle and Assoclates Lid. W' TROW ASSOCIATES INC.
Camploell Heights Developnent Augerhole No. Logged by: R | Date of Drilling: 22271-Nowv-1@
Phase 2
Surrey, BC HA-2 Sheet:  1of b |Ref No.  ©7-03420




Augerhole no. : HA-2 Equipment : HAND AUGER

Location : (See Test Hole Location Plan)
Method of Sampling: GRAB SAMPLE

Ground Water Elevation : Not Encountered
(at time of investigation)

= E o g g 5
. |88l s -
:g_ g § % -E Description = s _§ Remarks
@ o |2 3 E |£¢
ko) T | Qo 1) g g 8
—0—0 Locees / firm, meist, dark brown Lo
1 black, organic SAND and SILT some Sal -3 hand auger holes advanced
+ gravel (Topsoil 13@mm) adljacent to this location, all
€L Compact, damp, broun SANDand refused at same depth
1 GRAVYEL, some silt, occasional
5l cobbles
i LEnd of hand auger at ©.4m
1o refusal on cobbles / large
—4 gravel
103
14
15
15
20 6
+7
25—
8
30-L 2
Fo
RF. Binnle and Associates Lidl. * TROW ASSOCIATES INC.
Camploell Helghts Development Augerhole No. Logged by: R | Date of Drilling: 2227-Nov-1©
Fhase 2 HA-3
Surrey, BC - Sheet: 1eof I |Ref No.  OQN-03420




APPENDIX D

SIEVE ANALYSIS REPORTS (Nos. I to 4)




Sieve Analysis Report

\V
- Trow Project Number: 071-03420

To: R.F. Binnie & Associates Ltd. Client: R.F. Binnie & Associates Lid.
#101- 19232 Enterprise Way
Surrey, BC
V35 6J9

Attn: Mr. John Paley, P.Eng,
Project: Campbell Heights Development - Phase 2
Geotechnical Services
Surrey, BC
Test No.: 1 Date Received: 2007-Nov-8 Date Tested: 2007-Nov-27 Date Sampled: 2007-Nov-9
Source: TP-6 0.7m Sampled By: R. Korhonen

Material Type: SAND and GRAVEL, trace of silt Tested By: E. Relao
Test Method: Washed

70.0 4~ - -
60.0 1
50.0 |

40.0 1

Percent Passing %

30.0 1
20.0 1

10.0 1

0.0

62 50 381 250 19.0 125 95 4.75 2.36 1.18 0.600 0.300 0.150 Q.075

Seive Opening (mm)

GRAVEL SIZES SAND SIZES AND FINES
Seive] 3" 2" 112 9 34" 1 12" | 3/8" | No.d | No.8| No.16 | No.30 | No.50 | No.100 | No.200
Seive Size {mm)} 75 50 1381]25.0|19.0f125| 95 14.75({2.36| 1.18 | 0.600]0.300} 0.150 { 0.075
Percent Passing % 100 |80.97) 87.2 | 743 | 622 | 565[43.7)357] 297 | 205 | 76 2.9 1.6

Moisture Content: 35%

Comments: Test Method: ASTM C136, C117

Date Printed:11/29/2007
L:A2007071-03420 JL Campbell Heights Phase 2, Surrey\d.8 Project Engineer's File\Renee\Test Holes\Lab Test Resuits\Grain Sizes



- [ rOw

To:

Attn

R.F. Binnie & Associates Ltd.

#101- 19232 Enterprise Way
Surrey, BC
V3S 6J9

Mr. John Paley, P.Eng.

Sieve Analysis Report

Project Number: 071-03420
Client: R.F. Binnie & Associates Ltd.

Project: Campbeall Heights Development - Phase 2

Test No.:

Geotechnical Services

2 Date Received: 2007-Nov-7

Source: AH-9 0.7m
Material Type: SAND; trace of silt and gravel

Date Tested: 2007-Nov-7

Surrey, BC

Date Sampled: 2007-Nov-5

Sampled By: R. Korhonen

Tested By: E. Relao
Test Method: Washed

Percent Passing %

e e - -

63 50 381 250 190 125 85 236
Seive Opening {mm)
GRAVEL SIZES SAND SIZES AND FINES
Seive] 3" 2" (14" 1 34" 1 /2" | 3/8" | No.4 | No.8 | No.16 | No.30 | No.50 | No.100 | No.200
Seive Size (mm)] 75 50 §{381}250)190}125]| 85 ]|475[236; 1.18 |0.600|0.300( 0.150 | 0.075
Percent Passing % 100.0}99.8135.7| 951 | 843 | 516 | 16.9 4.6
Moisture Content: 4.9 %

Comments; Test Method: ASTM C136, C117

Date Printed:11/29/2007
LA2007\071-03420 JL Campbell Heighis Phase 2, Surrey\d.8 Project Engineer's File\Renee\Test Holes\Lab Test Results\Grain Sizes




-— 1 row

To: R.F. Binnie & Associates Lid.
#101- 19232 Enterprise Way

Surrey, BC

V35 6J8

Attn: Mr. John Paiey, P.Eng.

Sieve Analysis Report

Project: Campbell Heights Development - Phase 2
Geotechnical Services

Test No.: 3

Source: AH-8 1.2m
Material Type: GRAVEL and SAND; trace of silt

Date Received: 2007-Nov-2

Project Number: 071-03420
Client: R.F. Binnie & Associates Lid.

Surrey, BC

Date Tested: 2007-Nov-27 Date Sampled: 2007-Naov-2

Sampled By: R. Kerhonen
Tested By: E. Relao
Test Method: Washed

50.0

40.0 |~ - -

Percent Passing %

30.0
20.0 1

10.0 1

0.0 -

63 50 381

2540 18.0

Seive Opening (mm)

. :
1.18 0.600 0.300 0.150 0.075

GRAVEL SIZES SAND SIZES AND FINES
Seivei 3" 2" 1 1/2¢ 1" 34" 12" 3/8" § No.4 | No.8 | No.16 | No.30 | No.50 | No.100 | No.200
Seive Size {(mm)| 75 50 | 381250 19.0] 1251 95 |4.75:2.36] 1.18 | 0.600}0.300] 0.150 | 0.075
Percent Passing % 100 | 87.9 [72.16]| 652 | 53.8 | 47.3138.3132.2| 262 | 165 | 4.7 1.5 03
Moisture Content 7.6 %

Comments: Test Method: ASTM G136, C117

Date Printed:11/28/2007

LA2007\071-03420 JL Campbell Heights Phase 2, Surrey\4.8 Project Engineer's File\Renee\Test Holes\Lab Test Resuits\Grain Sizes




& Trow

To:

R.F. Binnie & Associates Lid.

#101- 19232 Enterprise Way
Surrey, BC
V35 6J9

Attn: Mr. John Paley, P.Eng.

Project

Test No.:

Source:;
Material Type:

Geotechnical Services

4 Date Received: 2007-Nov-2

AH-8 5.2m
Gravelly SAND, trace of silt

Sieve Analysis Report

. Campbell Heights Development - Phase 2

Date Tested: 2007-Nov-27

Project Number: 071-03420

Client: R.F. Binnie & Associates Ltd.

Surrey, BC

Date Sampled; 2007-Nov-2

Sampled By: R. Korhonen
Tested By: E. Relao
Test Method: Washed

Percent Passing %

&3 50 38

250 19.0

Seive Opening (mm)

GRAVEL SIZES SAND SIZES AND FINES
Seive] 3" 2" |12t o 34" 172" | 3/8" J No.d4 | No.8 | No.16 | No.30 | No.50 | No.100 | No.200
Seive Size (mm)} 75 50 [ 381250190125 9.5 | 475236} 1.18 | 0.600|0.300| 0.150 | 0.075
Percent Passing % 100 | 98.7 | 92.0| 873 |76.7|70.1| 637 § 523 | 154 | 2.2 0.2
Moisture Content: 16.9 %

Comments: Test Method: ASTM C136, C117

Date Printed:11/29/2007

LA2007v071-03420 JL Campbell Heights Phase 2, Surrey\d.8 Project Engineer's File\Renee\Test Holes\Lab Test Results\Grain Sizes




APPENDIX E

BENKELMAN BEAM TEST REPORTS

- 28 AVENUE: 194 STREET to 196 STREET

- 194 STREET: 28 AVENUE to 32 AVENUE




e

T T[QW Benkelman Beam Test Report

50vER RS
Client: R.F Binnie & Associates Ltd Surface: Asphalt
File: 071-03420 Surface Temperature: 3.0°C  37.4°F
Project: Canpbell Heights - Phase 2 Truck Rear Axle Weight : 18000 Ib
Location: 28 Avenue, Surrey, BC Date Tested: November 2, 2007
From: 194 Sireet to 196 Street (Sta 0+00 194 St Intersection)
East West
Station Remarks Bound Bound Remarks
QWP WP QWP WP
0+00 0.45 1984 Sireet Intersection
0420 0.37
0440 0.47
0+60 0.41
0+80 0.51
1400 0.49
1+20 0.69
1+40 0.37
1480 0.57
0+45 0.43
0+50 0.49
0+55 0.51
0+60 0.83
0+85 0.87
0470 0.59
3+00 0.53
3+20 0.57
3+40 0.39
3460 0.47
3+80 0.51
4+00 0.53
4420 0.33 196 Street Intersection
STATISTICAL SUMMARY East Bound West Bound Combined
OWP Iwp owp
Number of Tests 11 1 22
Average Rebound {(mm) 0.54 0.45 0.49
Standard Deviation (mm) | 0.07 0.10 0.10
Most Probable Rebound (mm} 0.69 0.65 Q.89
Spring Rebound Factor 1.2 1.2 1.2
Most Probable Spring Rebound Value {mm) 0.83 0.78 0.82
Surface AC Alligator Cracks RU Rutting LC Longitudinal Cracks W Washhoarding
Defects EC Edge Cracks R Ravelling OC Occasional Cracks RP Random Patch
TC Transverse OL Overlay UT Utility Trench (Patch) FC Frequent Cracks
EA Exposed Aggregate
3.00 -
§ 2.50
& 2.00 ; i
: 150 [ East Bound OWP
§ . 7 ElWest Bound OWP
8 100 -
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Benkelman Beam Test Report

Client: R.F Binnie & Assoclates Ltd Surface: Asphalt
File: 07103420 Surface Temperature: 3.0°C 374 °F
Project: Canpbell Heights - Phase 2 Truck Rear Axle Welght: 18000 Ib
Location: 194 Street, Surrey, BC Dafe Tested: November 2, 2007
From: 28 Ave to 32 Ave (Sta 0+00 @ 28 Ave Intersecfion)
North South
Statlon Remarks Bound Bound Remarks
OWP WP owp wp
0+10 EC/AC/FC 0.57 28 Avenue ntarsection
0+30 147 EC/FC
D+50 EC/IAGIFG 0.89
0+70 0.85 EC/AC/FC
0+90 EC/ACIFC 1.29
1+10 1.29 EC tACIFC
1+30 EC/ACI/FC 0.73
1+50 1.01 EC/ACIFC
1+70 EC/AC/FC 1.11
1490 0.95 EC/FC
2+10 ECIAC/FC 1.61
2+30 1.35 EC/ACIFC
2+50 EGCIAC 0.53
2+70 1.13 EC
2490 EC/AC/FC 0.87
3+10 1.03 EC/FC
3+30 ECIFC 0.97
3+50 173 EC/FC
3+70 EC/FC 1.31
3+90 163 EC/FC
4410 EC 1.21
4+30 0.78 EC
4+50 EC 1.01
4+70 0.79 EC
4+90 EC/FC 1.28
5+10 1.21 ECIFC
5+30 ECIFC 111
5450 0.85 EC
5470 EC 069
5+90 113 EC/FC
6+10 EC 0.75
6+30 0.99 EC
6+50 RP /EC 0.85
6470 1.31 EC/FC
6+80 EC/IFC 1.79
7+10 1.79 EC/FC
7+30 EC 0.65
7+50 0.67 EC
7470 EC .69
T+00 143 EC/FC
8+10 32 Avenus Intersection
STATISTICAL SUMMARY Nerth Bound South Bound Combined
OWP WP OWP
Number of Tests 20 20 40
Average Rebound (mm) 1.1 1.14 1.08
Standard Deviation (mm) 0.33 0.31 0.33
Most Probable Rebound (mmy) 1.66 175 1.7
Spring Rebound Factor 1.2 1.2 1.2
Most Probable Spring Rebound Value {mmy} 2.00 210 2.05
Surface AC Alligator Cracks RU Rutting LC Longitudinal Cracks W Washboarding
Defects EC Edge Cracks R Ravelling OC Qccasional Cracks RP Random Patch
TC Transverse OL Overlay UT utility Trench {Patch) FC Frequent Cracks
EA Exposed Aggregate
3.00
§ 250 oo
S - [l Narth Bound OWP
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