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Attention: Mr. Amir Aminpour – Engineering Projects Manager
Via email: aaminpour@newwestcity.ca

Project: City of New Westminster Engineering Department Watermain Improvements

Subject: Geotechnical Assessment Report

Dear Sir,

1. INTRODUCTION

In general accordance with our proposal P20-1052-00 dated 12 February 2020, GeoWest Engineering Ltd. 
(GeoWest) has prepared this geotechnical assessment report for proposed watermain improvements in New 
Westminster, BC.  The project encompasses approximately 520 m of water distribution main replacement, as 
indicated in Table 1:

Table 1: City of New Westminster Engineering Department Projects

Site Location and Limits Approximate Length 
(m)

1 Braid Street:  E. Columbia to 8th Avenue 120
2 8th Avenue:  Braid Street to Lane East of Buchanan Avenue 110
3 Lane East of Buchanan Avenue:  8th Avenue to Knox Street 290

The project locations are shown on the attached Figure 1.

Design drawings for the proposed works were not available when this report was prepared.  For the purposes 
of the geotechnical assessment we have assumed that the inverts of the replacement watermains will be 
located between 1 and 3 m below the existing road and lane surfaces.

Assessment of the soils along the watermain alignments with respect to corrosion potential was not included 
in our scope of work.  GeoWest is preparing a report regarding environmental assessment of the soils along 
the watermain alignments that will be provided under separate cover.  Authorization to proceed with the 
scope of work discussed in the proposal was received from the City of New Westminster (the Client) via an 
email from Wedler Engineering LLP (the Civil design consultant for the project) on 20 February 2020.

mailto:info@geowestengineering.com
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2. SUBSURFACE INVESTIGATION

The GeoWest subsurface investigation was conducted on 26 March 2020 and comprised a total of nine solid-
stem continuous flight auger boreholes (20-AH1 to 20-AH9) on the existing pavements.  The boreholes were 
apportioned as identified in Table 2.

Table 2:  Borehole Locations

Location and Limits Boreholes

Braid Street:  E. Columbia to 8th 
Avenue

20-AH6, 20-AH7

8th Avenue:  Braid Street to Lane 
East of Buchanan Avenue

20-AH4, 20-AH5

Lane East of Buchanan Avenue: 8th 
Avenue to Knox Street

20-AH1 to 20-AH3, 20-AH8, 20-AH9

The approximate locations of the boreholes are shown on the attached Figure 2.  The boreholes extended to 
depths of about 2.3 to 3 m below the pavement surface.  Soil logs with description of the conditions observed 
at the boreholes are attached to this report.

The subsurface investigation was conducted under the full-time review of a member of our staff, who logged 
the soil and groundwater conditions encountered at the boreholes and collected representative disturbed 
soil samples from the auger flights for visual classification and moisture content testing in our laboratory.  The 
results of the moisture content testing are provided on the soil logs.

The boreholes were closed in conformance with provincial groundwater requirements immediately upon 
completion of logging the soils and the pavement at the boreholes patched with cold-mix asphalt.

3. SOIL AND GROUNDWATER CONDITIONS

3.1 Surficial Geology

The natural soils at the project locations are described on the relevant Geological Survey of Canada surficial 
geology map (Map 1484A) as Vashon Drift and Capilano Sediments (VC) consisting of “glacial drift including: 
lodgment and minor flow till, lenses and interbeds of substratified glaciofluvial sand to gravel, and lenses and 
interbeds of glaciolacustrine laminated stony silt; up to 25 m thick but in most places less than 8 m thick; 
overlain by glaciomarine and marine deposits normally less than 3 m thick but in places up to 10 m thick.  
Marine derived lag gravel normally less than 1 m thick containing marine shell casts has been found mantling 
till and glaciomarine deposits up to 175 m above sea level; above 175 m till is mantled by bouldery gravel that 
may be in part ablation till, in part colluvium, and in part marine shore in origin”.

The natural soils encountered at the borehole were generally consistent with the description provided on the 
surficial geology map.
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3.2 Soil Conditions

The attached soil logs should be referred to for the specific soil conditions at the borehole locations.  The soil 
logs attached to this report provides description of the soil conditions encountered at discrete borehole 
locations.  Actual soil conditions remote from the boreholes may vary at the project locations.  Contractors 
should make their own interpretation of the soil logs and the site conditions for the purposes of bidding and 
performing work at the sites.  A summary of the conditions observed at the boreholes is provided in the 
following paragraphs.

The asphalt at the boreholes was about 38 to 200 mm thick, with the thickest asphalt being encountered on 
Braid Street / 8th Avenue.  Borehole 20-AH3 was located on an unpaved area and encountered about 75 mm 
of 19 mm crushed sand and gravel fill at the surface.

The asphalt (or crushed sand and gravel at 20-AH3) was underlain by fill generally comprised of loose to 
compact silty sand or sand and gravel with varying silt content.  The exception was 20-AH6, where no fill was 
encountered below the asphalt.  There was no recovery of the fill on the auger flights at 20-AH4 and 20-AH8.  
The fill generally extended to about 0.6 to 0.75 m below the surface.

The natural soils at the boreholes generally varied from sandy silt with varying gravel content and trace to 
some clay to clayey silt with some sand and trace gravel to silty sand and gravel.  At several of the boreholes 
the natural soils were noted to contain cobbles and were till-like at depth.  While not encountered at the 
boreholes, the natural soils may also contain boulders.  Based on drilling effort, the natural soils were typically 
stiff to hard or compact to dense.  A 150 mm thick layer of loose silty sand was encountered at about 750 mm 
below the surface at 20-AH7, and loose to compact silt and sand with some clay was also encountered in this 
borehole between about 1.5 and 2.7 m below existing grade.  All of the boreholes were terminated in very 
stiff to hard fine-grained soil or compact to dense granular soil.

3.3 Groundwater Conditions

No groundwater seepage was observed in the boreholes during the time they were open; however, the loose 
to compact silt and sand at 20-AH7 discussed above was noted to be wet.  Perched groundwater conditions 
may develop in the fill and natural granular soils where they are underlain by low-permeability fine-grained 
or till-like soil during and following periods of sustained precipitation.  Groundwater seepage may also be 
encountered where excavations expose the permeable bedding and trench backfill of existing utilities.

4. CONCLUSIONS AND RECOMMENDATIONS

4.1 Potential Construction Difficulties

We expect that conventional excavation equipment can be used to excavate the soils along the watermain 
alignments; however, as introduced above the natural soils may contain boulders that could require splitting 
or blasting to remove.  The City of New Westminster should be consulted regarding blasting permit 
requirements.
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It is our experience that the soils described as loose to compact silty sand that are damp, moist or wet can be 
prone to relatively easy disturbance during the excavation process.  The Contractor will need to take care 
where these materials are encountered to limit disturbance and follow the recommendations contained in 
this report.  However, it is possible that, despite the best efforts of the Contractor, some of these loose to 
compact siltier materials may still become disturbed and some over-excavation may be necessary if they are 
encountered at watermain invert elevations.

It is our opinion that installation of the proposed watermains by trenchless methods may be problematic 
given the presence of cobbles and possibly boulders in the natural soils, as these conditions may pose 
challenges with steering, rate of advancement, and stability of the boring.  GeoWest can provide further 
commentary with respect to trenchless installation if requested, should this method of construction be 
considered.

4.2 Temporary Excavation and Dewatering

As the watermain alignments are along existing municipal roadways and a lane, it is anticipated that 
excavation shoring cages / trench boxes will be used to protect workers in order to limit the size of the 
excavation.  The sides of the cages / boxes should be in tight contact with the sides of the excavation to 
prevent sloughing of material and the possible development of voids beyond the excavation limits.  Pea gravel 
or birds eye gravel can be used to fill any gaps between the shoring cages / trench boxes and the sides of the 
excavation, as necessary.

It is expected that groundwater and rainwater entering temporary excavations for watermain installation 
could be adequately controlled using sumps and sump pumps.  As introduced above, where existing pipe 
bedding and granular trench backfill are exposed by new excavations, significant groundwater may be 
encountered from these materials.  Typically, the volume of water from existing pipe bedding / trench backfill 
will drop rapidly as the materials drain.  Discharge of water collected from temporary excavations should be 
conducted in accordance with the requirements of the project Erosion and Sediment Control (ESC) plan and 
the City of New Westminster.

4.3 Trench Subgrade Improvement

The natural soil conditions encountered at the boreholes at the expected invert depth of the watermains 
generally comprise competent Vashon Drift and Capilano deposits.  We expect that these soils will provide 
satisfactory support to the proposed watermains subject to the incorporation of the recommendations 
contained herein.  However, as noted in Section 4.1, there is also the possibility that loose to compact silt 
laden soils that are easily prone to disturbance could be encountered.  Some over-excavation of these 
materials may be required where encountered at watermain invert elevations.  Trench subgrade 
improvement will not be required where competent Vashon Drift and Capilano deposits are encountered.  
We recommend that the Geotechnical Engineer review the trench subgrade conditions at the time of 
excavation.

Prior to the installation of pipe bedding, and any protruding cobbles / boulders should be removed from the 
bottom of the trench to prevent point loading on the piping.  Any grade reinstatement in the trenches should 
be completed employing pipe bedding material as described in Section 4.4.
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Trench subgrades should be kept free of standing water as the deposits containing silt will be prone to 
disturbance when excessively moist.  The pipe bedding and trench backfill will also not properly compact if 
they become overly moist.

The trench subgrade should be covered with pipe bedding to prevent disturbance prior to workers entering 
the trench.

4.4 Pipe Bedding and Trench Backfill

The utility trench bedding and backfill should be in accordance with Master Municipal Construction 
Documents (MMCD) Drawing No. G4 and City of New Westminster specifications.  Imported pipe bedding 
should meet the gradation requirements stated in MMCD for Type 1 bedding.  Imported backfill for trenches 
should comprise well-graded granular material with a maximum particle size of 75 mm and a maximum fines 
content (material passing the 0.075 mm sieve) of 8 percent.  We recommend that the fines content of the 
backfill be limited to 5 percent if construction will proceed during the rainy season.  Backfill should be placed 
in discrete lifts and be compacted to not less than 95 percent of its Modified Proctor maximum dry density 
(MPD).  Compaction of trench backfill should be confirmed by in-place density testing.

It is our opinion that the soils encountered at the boreholes are generally not suitable for re-use as trench 
backfill owing to their variability and the difficulty in maintaining these soils at a suitable moisture content for 
compaction.

4.5 Pavement Restoration

We presume that Braid Street and 8th Avenue are classified as “Major Arterial” roads by the City of New 
Westminster.  Accordingly, we recommend the following structure for the restoration of the pavement along 
trenches on these roads:

 A minimum of 140 mm of asphalt, underlain by
 A minimum of 230 mm of 19 mm minus crushed gravel base course, underlain by
 A minimum of 500 mm of 75 mm minus pit run sand and gravel subbase course, underlain by
 Backfill consistent with the recommendations provided in this report.

If the roads are classified as “Collector” roads, the asphalt thickness can be decreased to 110 mm and be 
consistent with the City’s standard design, but the subbase and base thicknesses should remain the same.

Where backfill is consistent with the specifications for Select Granular Subbase provided in MMCD Volume II, 
the base course can be placed directly on the backfill.

For the lane east of Buchanan Avenue, the following pavement structure is recommended:

 A minimum of 75 mm of asphalt, underlain by
 A minimum of 230 mm of 19 mm minus crushed gravel base course, underlain by
 Backfill consistent with the recommendations provided in this report.
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We recommend that the base and subbase courses conform to the specifications for these materials provided 
in MMCD Volume II.  They should be compacted to not less than 95 percent of their MPD, as confirmed by in-
place soil density tests.

4.6 Post-construction Settlement

Provided the trench subgrade is prepared as discussed in this report, and the backfill and pavement structure 
fills are consistent with the recommendations provided in this report and are compacted to not less than 95 
percent of their MPD, it is our opinion that post-construction settlement of the watermains and reinstated 
pavement along the trenches will be negligible.

5. CLOSURE

This geotechnical report has been prepared by GeoWest Engineering Ltd. exclusively for the City of New 
Westminster and the members of their design team for this specific project.  The opinions and 
recommendations provided in this report reflect our judgment in light of the information that has been 
provided to us at the time that it was prepared.

Any use of this report by third parties, or any reliance on or decisions made based on it, are the responsibility 
of such third parties.  GeoWest does not accept responsibility for damages suffered, if any, by a third party as 
a result of their use of or reliance on this report.

The attached Terms of Reference are an integral part of this geotechnical site assessment report.

We trust this information meets your immediate requirements.  If you have any questions or require further 
information, please contact the undersigned.

Yours truly,
GeoWest Engineering Ltd.

Reviewed by:
Per: Michael Gutwein, P.Eng. John Carter, M.Eng., P.Eng.

Senior Geotechnical Engineer Principal, Senior Geotechnical Engineer

Attachments: Terms of Reference
Figures 1 and 2
Soil Logs
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1.          STANDARD OF CARE 

GeoWest Engineering Ltd. (“GeoWest”) prepared and issued this geotechnical report (the “Report”) for its client 
(the “Client”) in accordance with generally-accepted engineering consulting practices for the geotechnical 
discipline. No other warranty, expressed or implied, is made. Unless specifically stated in the Report, the Report 
does not address environmental issues. 

The terms of reference for geotechnical reports issued by GeoWest (the “Terms of Reference”) contained in the 
present document provide additional information and cautions related to standard of care and the use of the 
Report. The Client should read and familiarize itself with these Terms of Reference. 

2.   COMPLETENESS OF THE REPORT 

All documents, records, drawings, correspondence, data, files and deliverables, whether hard copy, electronic 
or otherwise, generated as part of the services for the Client are inherent components of the Report and, 
collectively, form the instruments of professional services (the “Instruments of Professional Services”). The 
Report is of a summary nature and is not intended to stand alone without reference to the instructions given to 
GeoWest by the Client, the communication between GeoWest and the Client, and to any other reports, writings, 
proposals or documents prepared by GeoWest for the Client relative to the specific site described in the Report, 
all of which constitute the Report. 

To properly understand the information, observations, findings, suggestions, recommendations and opinions 
contained in the report, reference must be made to the whole of the report. GeoWest cannot be responsible for 
use by any party of portions of the report without reference to the whole report and its various components. 

3.  BASIS OF THE REPORT 

GeoWest prepared the Report for the Client for the specific site, development, building, design or building 
assessment objectives and purpose that the Client described to GeoWest. The applicability and reliability of any 
of the information, observations, findings, suggestions, recommendations and opinions contained in the Report 
are only valid to the extent that there was no material alteration to or variation from any of the said descriptions 
provided by the Client to GeoWest unless the Client specifically requested GeoWest to review and revise the 
Report in light of such alteration or variation. 

4.  USE OF THE REPORT 

The information, observations, findings, suggestions, recommendations and opinions contained in the Report, 
or any component forming the Report, are for the sole use and benefit of the Client and the team of consultants 
selected by the Client for the specific project that the Report was provided. NO OTHER PARTY MAY USE OR RELY 
UPON THE REPORT OR ANY PORTION OR COMPONENT WITHOUT THE WRITTEN CONSENT OF GEOWEST. 
GeoWest will consent to any reasonable request by the Client to approve the use of this Report by other parties 
designated by the Client as the “Approved Users”. As a condition for the consent of GeoWest to approve the use 
of the Report by and Approved User, the Client must provide a copy of these Terms of Reference to that 
Approved User and the Client must obtain written confirmation from that Approved User that the Approved 
User will comply with these Terms of Reference, such written confirmation to be provided separately by each 
Approved User prior to beginning use of the Report. The Client will provide GeoWest with a copy of the written 
confirmation from an Approved User when it becomes available to the Client, and in any case, within two weeks 
of the Client receiving such written confirmation. 

The Report and all its components remain the copyright property of GeoWest and GeoWest authorizes only the 
Client and the Approved Users to make copies of the Report, but only in such quantities as are reasonably 
necessary for the use of the Report by the Client and the Approved Users. The Client and the Approved Users 
may not give, lend, sell or otherwise disseminate or make the Report, or any portion thereof, available to any 
party without the written permission of GeoWest. Any use which a third party makes of the Report, or any 
portion of the Report, is the sole responsibility of such third parties. GeoWest accepts no responsibility for 
damages suffered by any third party resulting from the use of the Report. The Client and the Approved Users 
acknowledge and agree to indemnify and hold harmless GeoWest, its officers, directors, employees, agents, 
representatives or sub-consultants, or any or all of them, against any claim of any nature whatsoever brought 
against GeoWest by any third parties, whether in contact or in tort, arising or relating to the use of contents of 
the Report. 
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5.  INTERPRETATION OF THE REPORT 

a.  Nature and Exactness of Descriptions: The classification and identification of soils, rocks and geological 
units, as well as engineering assessments and estimates have been based on investigations performed in 
accordance with the standards set out in Paragraph 1 above. The classification and identification of these 
items are judgmental in nature and even comprehensive sampling and testing programs, implemented 
with the appropriate equipment by experienced personnel, may fail to locate some conditions. All 
investigations or assessments utilizing the standards of Paragraph 1 involve an inherent risk that some 
conditions will not be detected and all documents or records summarizing such investigations will be based 
on assumptions of what exists between the actual points sampled. Actual conditions may vary significantly 
between the points investigated and all persons making use of such documents or records should be aware 
of, and accept, this risk. Some conditions are subject to changes over time and the parties 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 when the Client has special 
considerations or requirements, the Client must disclose them to GeoWest so that additional or special 
investigations may be undertaken, which would not otherwise be within the scope of investigations made 
by GeoWest or the purposes of the Report. 

b.  Reliance on Information: The evaluation and conclusions contained in the Report have been prepared on 
the basis of conditions in evidence at the time of site investigation and field review and on the basis of 
information provided by GeoWest. GeoWest has relied in good faith upon representations, information 
and instructions provided by the Client and others concerning the site. Accordingly, GeoWest cannot 
accept responsibility for any deficiency, misstatement or inaccuracy contained in the report as a result of 
misstatements, omissions, misrepresentations or fraudulent acts of persons providing information. 

c.  Additional Involvement by GeoWest: To avoid misunderstandings, GeoWest should be retained to assist 
other professionals to explain relevant engineering findings and to review the geotechnical aspects of the 
plans, drawings and specifications of other professionals relative to the engineering issues pertaining to 
the geotechnical consulting services provided by GeoWest. To ensure compliance and consistency with 
the applicable building codes, legislation, regulations, guidelines and generally-accepted practices, 
GeoWest should also be retained to provide field review services during the performance of any related 
work. Where applicable, it is understood that such field review services must meet or exceed the minimum 
necessary requirements to ascertain that the work being carried out is in general conformity with the 
recommendations made by GeoWest. Any reduction from the level of services recommended by GeoWest 
will result in GeoWest providing qualified opinions regarding adequacy of work. 

6.  ALTERNATE REPORT FORMAT 

When GeoWest submits both electronic and hard copy versions of the Instruments of Professional Services, the 
Client agrees that only the signed and sealed hard copy versions shall be considered final and legally binding 
upon GeoWest. The hard copy versions submitted by GeoWest shall be the original documents for record and 
working purposes, and, in the event of a dispute or discrepancy, the hard copy versions shall govern over the 
electronic versions; furthermore, the Client agrees and waives all future right of dispute that the original hard 
copy signed and sealed versions of the Instruments of Professional Services maintained or retained, or both, by 
GeoWest shall be deemed to be the overall originals for the Project. 

The Client agrees that the electronic file and hard copy versions of Instruments of Professional Services shall not, 
under any circumstances, no matter who owns or uses them, be altered by any party except GeoWest. The Client 
warrants that the Instruments of Professional Services will be used only and exactly as submitted by GeoWest. 

The Client recognizes and agrees that GeoWest prepared and submitted electronic files using specific software 
or hardware systems, or both. GeoWest makes no representation about the compatibility of these files with the 
current or future software and hardware systems of the Client, the Approved Users or any other party. The Client 
further agrees that GeoWest is under no obligation, unless otherwise expressly specified, to provide the Client, 
the Approved Users and any other party, or any or all of them, with specific software and hardware systems that 
are compatible with the electronic files submitted by GeoWest.  The Client further agrees that should the Client, 
an Approved User or a third party require GeoWest to provide specific software or hardware systems or both, 
compatible with electronic files prepared and submitted by GeoWest, for any reason whatsoever included but 
not restricted to and order from a court, then the Client will pay GeoWest for all reasonable costs related to the 
provision of the specific software or hardware systems, or both. The Client further agrees to indemnify and hold 
harmless GeoWest, its officers, directors, employees, agents, representative or sub-consultant, or any or all of 
them, against any claim or any nature whatsoever brought against GeoWest, whether in contract or in tort, 
arising or related to the provision or use or any specific software or hardware provided by GeoWest. 
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THIS LOG IS THE SOLE PROPERTY OF GEOWEST ENGINEERING LTD,
AND CANNOT BE USED OR DUPLICATED

IN ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

GeoWest Engineering Ltd

200-34425 McConnell Road

Abbotsford, BC V2S 7P1

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

G : Grab

AU: Auger Flight
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DYNAMIC CONE PENETRATION TEST



19 mm crushed SAND and GRAVEL (FILL)

Moist, loose, dark brown silty SAND, some gravel
(FILL)

Damp, stiff, light brown sandy SILT, some clay, trace
gravel

Damp, very stiff, grey sandy SILT, some clay, trace
gravel, becoming hard (Till-like)

Bottom of hole at 3.0 metres

@ 0.3m
(ND)

@ 1.2m
(ND)

@ 2.3m
(ND)

20-AH3
Pg 1  of  1

Depth

SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006.

Checked by: MDG

Date Drilled: 3/26/2020

Logged by: LO

Liquid Limit (%)Plastic Limit (%)

Moisture Content (%)

         Ground Water Level

         Shear strength in kPa (Torvane)

PP    Pocket Penetrometer

         (compressive strength in kPa)

         Shear strength in kPa (Unconfined)

         Shear strength in kPa (Field vane)

         Remolded strength in kPa

         Percent Passing # 200 sieve

Watermain Improvements
City of New Westminster

Braid St., 8th Ave., Lane E of Buchanan Ave.
New Westminster, BC
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Drill Method:

Solid Stem Auger

THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

C: Condition of Sample

Good

Disturbed

No Recovery

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

Project No:  GA20-1041-00

Description

THIS LOG IS THE SOLE PROPERTY OF GEOWEST ENGINEERING LTD,
AND CANNOT BE USED OR DUPLICATED

IN ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

GeoWest Engineering Ltd

200-34425 McConnell Road

Abbotsford, BC V2S 7P1

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

G : Grab

AU: Auger Flight
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DYNAMIC CONE PENETRATION TEST



Asphalt (150 mm thick)

Damp, compact, grey SAND and GRAVEL (FILL) (no
recovery)

Damp, compact, brown silty SAND and GRAVEL,
some cobbles

Moist, stiff, grey mottled sandy SILT, some clay, trace
gravel

Damp, very stiff to hard, grey mottled clayey SILT,
some sand, trace gravel

Bottom of hole at 3.0 metres

@ 0.9m
(ND)

@ 1.8m
(ND)

@ 2.7m
(ND)

20-AH4
Pg 1  of  1

Depth

SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006.

Checked by: MDG

Date Drilled: 3/26/2020

Logged by: LO

Liquid Limit (%)Plastic Limit (%)

Moisture Content (%)

         Ground Water Level

         Shear strength in kPa (Torvane)

PP    Pocket Penetrometer

         (compressive strength in kPa)

         Shear strength in kPa (Unconfined)

         Shear strength in kPa (Field vane)

         Remolded strength in kPa

         Percent Passing # 200 sieve

Watermain Improvements
City of New Westminster

Braid St., 8th Ave., Lane E of Buchanan Ave.
New Westminster, BC
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Drill Method:

Solid Stem Auger

THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

C: Condition of Sample

Good

Disturbed

No Recovery

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

Project No:  GA20-1041-00

Description

THIS LOG IS THE SOLE PROPERTY OF GEOWEST ENGINEERING LTD,
AND CANNOT BE USED OR DUPLICATED

IN ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

GeoWest Engineering Ltd

200-34425 McConnell Road

Abbotsford, BC V2S 7P1

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

G : Grab

AU: Auger Flight

1
 L

O
G

 P
E

R
 P

A
G

E
  

4
/8

/2
0

T
y
p
e
/

S
a
m

p
le

 #

C
10 20 30 40 50 60 70 80 90W

a
te

r
L
e
v
e
l

N

DYNAMIC CONE PENETRATION TEST



Asphalt (150 mm thick)

Dry, compact, grey silty SAND and GRAVEL (FILL)

Damp, compact, brown silty SAND and GRAVEL,
some cobbles

Moist, very stiff to hard, grey mottled sandy SILT,
some clay, trace gravel

Moist, hard, grey mottled clayey SILT, some sand and
gravel

Bottom of hole at 3.0 metres

@ 0.3m
(ND)

@ 1.2m
(ND)

@ 2.3m
(ND)

20-AH5
Pg 1  of  1

Depth

SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006.

Checked by: MDG

Date Drilled: 3/26/2020

Logged by: LO

Liquid Limit (%)Plastic Limit (%)

Moisture Content (%)

         Ground Water Level

         Shear strength in kPa (Torvane)

PP    Pocket Penetrometer

         (compressive strength in kPa)

         Shear strength in kPa (Unconfined)

         Shear strength in kPa (Field vane)

         Remolded strength in kPa

         Percent Passing # 200 sieve

Watermain Improvements
City of New Westminster

Braid St., 8th Ave., Lane E of Buchanan Ave.
New Westminster, BC
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Drill Method:

Solid Stem Auger

THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

C: Condition of Sample

Good

Disturbed

No Recovery

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

Project No:  GA20-1041-00

Description

THIS LOG IS THE SOLE PROPERTY OF GEOWEST ENGINEERING LTD,
AND CANNOT BE USED OR DUPLICATED

IN ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

GeoWest Engineering Ltd

200-34425 McConnell Road

Abbotsford, BC V2S 7P1

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

G : Grab

AU: Auger Flight
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DYNAMIC CONE PENETRATION TEST



Asphalt (125 mm thick)

Damp to moist, compact, grey silty SAND, some
gravel, trace clay

Bottom of hole at 3.0 metres

@ 0.3m
(ND)

@ 1.2m
(ND)

@ 2.3m
(ND)

20-AH6
Pg 1  of  1

Depth

SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006.

Checked by: MDG

Date Drilled: 3/26/2020

Logged by: LO

Liquid Limit (%)Plastic Limit (%)

Moisture Content (%)

         Ground Water Level

         Shear strength in kPa (Torvane)

PP    Pocket Penetrometer

         (compressive strength in kPa)

         Shear strength in kPa (Unconfined)

         Shear strength in kPa (Field vane)

         Remolded strength in kPa

         Percent Passing # 200 sieve

Watermain Improvements
City of New Westminster

Braid St., 8th Ave., Lane E of Buchanan Ave.
New Westminster, BC
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Drill Method:

Solid Stem Auger

THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

C: Condition of Sample

Good

Disturbed

No Recovery

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

Project No:  GA20-1041-00

Description

THIS LOG IS THE SOLE PROPERTY OF GEOWEST ENGINEERING LTD,
AND CANNOT BE USED OR DUPLICATED

IN ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

GeoWest Engineering Ltd

200-34425 McConnell Road

Abbotsford, BC V2S 7P1

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

G : Grab

AU: Auger Flight
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DYNAMIC CONE PENETRATION TEST



Asphalt (200 mm thick)

Damp, compact, grey SAND and GRAVEL (FILL)

Moist, loose, brown silty SAND, trace gravel

Moist, very stiff to hard, grey mottled sandy SILT,
some clay, trace gravel

Moist to wet, loose to compact, grey SILT and fine
grained SAND, some clay

Moist, dense, grey silty SAND and GRAVEL, some
clay (Till-like)

Bottom of hole at 3.0 metres

@ 0.3m
(ND)

@
0.75m
(ND)

@ 1.2m
(ND)

@ 2.1m
(ND)

@ 2.7m
(ND)

20-AH7
Pg 1  of  1

Depth

SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006.

Checked by: MDG

Date Drilled: 3/26/2020

Logged by: LO

Liquid Limit (%)Plastic Limit (%)

Moisture Content (%)

         Ground Water Level

         Shear strength in kPa (Torvane)

PP    Pocket Penetrometer

         (compressive strength in kPa)

         Shear strength in kPa (Unconfined)

         Shear strength in kPa (Field vane)

         Remolded strength in kPa

         Percent Passing # 200 sieve

Watermain Improvements
City of New Westminster

Braid St., 8th Ave., Lane E of Buchanan Ave.
New Westminster, BC
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Drill Method:

Solid Stem Auger

THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

C: Condition of Sample

Good

Disturbed

No Recovery

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

Project No:  GA20-1041-00

Description

THIS LOG IS THE SOLE PROPERTY OF GEOWEST ENGINEERING LTD,
AND CANNOT BE USED OR DUPLICATED

IN ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

GeoWest Engineering Ltd

200-34425 McConnell Road

Abbotsford, BC V2S 7P1

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

G : Grab

AU: Auger Flight
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DYNAMIC CONE PENETRATION TEST



Asphalt (75 mm thick)

Moist, loose to compact, brown SAND and GRAVEL
(FILL) (no recovery)

Damp, dense, silty SAND and GRAVEL
Refusal @ 2.3 m

Bottom of hole at 2.3 metres

@ 0.9m
(ND)

@ 2.1m
(ND)

20-AH8
Pg 1  of  1

Depth

SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006.

Checked by: MDG

Date Drilled: 3/26/2020

Logged by: LO

Liquid Limit (%)Plastic Limit (%)

Moisture Content (%)

         Ground Water Level

         Shear strength in kPa (Torvane)

PP    Pocket Penetrometer

         (compressive strength in kPa)

         Shear strength in kPa (Unconfined)

         Shear strength in kPa (Field vane)

         Remolded strength in kPa

         Percent Passing # 200 sieve

Watermain Improvements
City of New Westminster

Braid St., 8th Ave., Lane E of Buchanan Ave.
New Westminster, BC
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Drill Method:

Solid Stem Auger

THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

C: Condition of Sample

Good

Disturbed

No Recovery

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

Project No:  GA20-1041-00

Description

THIS LOG IS THE SOLE PROPERTY OF GEOWEST ENGINEERING LTD,
AND CANNOT BE USED OR DUPLICATED

IN ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

GeoWest Engineering Ltd

200-34425 McConnell Road

Abbotsford, BC V2S 7P1

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

G : Grab

AU: Auger Flight
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DYNAMIC CONE PENETRATION TEST



Asphalt (38 mm thick)

Damp, compact, grey silty SAND, trace gravel
(POSSIBLE FILL)

Damp to moist, very stiff to hard, greyish brown sandy
SILT, some clay, trace gravel
Refusal @ 2.9 m

Bottom of hole at 2.9 metres

@ 0.3m
(ND)

@ 1.5m
(ND)

@ 2.4m
(ND)

20-AH9
Pg 1  of  1

Depth

SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006.

Checked by: MDG

Date Drilled: 3/26/2020

Logged by: LO

Liquid Limit (%)Plastic Limit (%)

Moisture Content (%)

         Ground Water Level

         Shear strength in kPa (Torvane)

PP    Pocket Penetrometer

         (compressive strength in kPa)

         Shear strength in kPa (Unconfined)

         Shear strength in kPa (Field vane)

         Remolded strength in kPa

         Percent Passing # 200 sieve

Watermain Improvements
City of New Westminster

Braid St., 8th Ave., Lane E of Buchanan Ave.
New Westminster, BC
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Drill Method:

Solid Stem Auger

THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

C: Condition of Sample

Good

Disturbed

No Recovery

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

Project No:  GA20-1041-00

Description

THIS LOG IS THE SOLE PROPERTY OF GEOWEST ENGINEERING LTD,
AND CANNOT BE USED OR DUPLICATED

IN ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

GeoWest Engineering Ltd

200-34425 McConnell Road

Abbotsford, BC V2S 7P1

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

G : Grab

AU: Auger Flight
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DYNAMIC CONE PENETRATION TEST
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