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Kerr Wood Leidel January 24, 2025
200-4185A Creek Drive File: 23798 
Burnaby, BC R1
V5C 6G9

Attention: George Fulton

Re: Geotechnical Desktop Study Report – Spanish Banks Creek Culvert Replacement
Spanish Banks Creek at Northwest Marine Drive, Vancouver, BC

1.0 INTRODUCTION

We understand that the Ministry of Transportation and Infrastructure (MOTI) is planning to proceed with the 
replacement of the existing culvert that crosses NW Marine Drive of Spanish Banks Creek. Based on the civil 
drawings prepared by Kerr Wood Leidel (KWL), dated December 30, 2024, the proposed works consists of 
removal and replacement of approximately 25 m length of existing culvert, followed by reinstatement of the 
roadway above and the protection and temporary support of an existing Vancouver Interceptor which overlies the 
existing culvert. We understand that the existing culvert will be replaced with a precast concrete box culvert.

This report presents the expected soil and groundwater conditions based on our experience in the area and 
provides recommendations for the design and construction of the proposed culvert replacement. This report was 
prepared exclusively for KWL and the MOTI for their use and for the use of others on their design team. This 
report remains the property of GeoPacific Consultants Ltd.

2.0 SITE DESCRIPTIONS

Spanish Banks Creek Crosses NW Marine Drive, at about the Admiralty Trail trailhead. The existing culvert 
upstream and downstream headwall areas are heavily vegetated based our site reconnaissance. Existing grades in 
the area range between approximately 4.0m and 3.0m geodetic based on civil design drawings dated January 12, 
2024 with a gentle slope from south to north. 

The existing culvert is constructed out of wood and is 900 mm in diameter. Based on the information provided, 
we understand the existing culvert is situated approximately 2.0 to 2.5m below current road grades. 

Existing utilities within or near the project areas include the Metero Vancouver Interceptor main (sanitary sewer, 
914 mm diameter), catch basins, and the adjacent municipal storm sewer at the south side of and parallel to NW 
Marine Drive.

The location of the site is shown on the attached Drawings, No. 23798-01, following the text of this report.  

3.0 SUBSURFACE CONDITIONS

The Geological Survey of Canada describes the surficial geology of the site in Map 1486A as Marine shore 
deposits (SAg) consisting of sand to gravel up to 8 m thick. Based on our project experiences in the vicinity of 
the subject site, it is anticipated that the soils from the surface down consist of compact fill, over native loose to 
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compact sands underlain by dense pre glacial deposits at depths.  The native loose to compact sands are expected 
to be wet, and subject to liquefaction based strain softening in the event of an earthquake. 

Based on our experience in the area, we expect the static groundwater table to be close to +0.0m geodetic and 
influenced tidally. Additionally, perched groundwater may be encountered in the surficial fills. Perched 
groundwater levels are expected to vary seasonally, with generally higher levels following sustained periods of 
precipitation.

4.0 DISCUSSION 

The proposed culvert replacement will consist of excavation and removal of the existing 900 mm diameter culvert 
located approximately 2.5 m below NW Marine Drive with a segmental precast concrete box culvert installed 
approximately 3.0m below existing grade. 

The proposed culvert can be constructed on a subgrade of compact fill or compact native sand. 

The existing Metro Vancouver main will need to be temporarily supported during excavation and construction. 
Recommendations for the temporary support are provided in Section 5.5 below.

We expect the proposed culvert will be founded slightly above the long-term static groundwater table. Therefore, 
provided the creek water is diverted from the excavations, we expect that dewatering may be managed with 
passive methods such as typical sumps and pumps. The static groundwater elevation shall be confirmed well in 
advance of construction. 

We confirm, from a geotechnical point of view, that the proposed Spanish Banks Creek culvert replacement 
project is feasible provided the recommendations outlined in Section 5 of this report are incorporated into the 
overall design and construction.

5.0 RECOMMEDATION

5.1 Site Preparation 

All organic materials, topsoil, and poor-quality fills must be removed from the construction area to expose a 
subgrade of compact fill or compact native sands. We anticipate that these materials can be excavated with 
conventional excavation equipment. 

5.2 Excavation  

We anticipate that the culvert replacements will require excavations of about 3m deep. We expect that compact 
wet native sand with gravels will be exposed at the base of the excavation, whereas the excavation walls will 
likely consist of sand and gravel fills.

We expect excavation can be completed with sloping cut to 1 horizontal to 1 vertical (1H:1V) above the water 
table and 2H:1V or flatter below the water table. Alternatively, the excavation may be completed with 
WorkSafeBC engineered shoring cages. Some dewatering should be anticipated at the base of the excavation.

All excavations and trenches must conform to the latest Occupational Health and Safety Regulations supplied by 
Work Safe BC. Temporary cut slopes in excess of 1.2 m in height must be reviewed by Geotechnical Engineer 
in accordance with Work Safe BC guidelines, prior to worker entry.
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5.3 Creek Culvert Subgrade / Foundation 

We anticipate that compact existing fills or the native compact sand will be present at the anticipated foundation 
grades for the proposed culvert. If the subgrade soils are disturbed during excavation or observed to be loose, re-
compaction in-situ or sub-excavation and replacement will be required with “Engineered Fill”. “Engineered Fill” 
is defined as sand to sand and gravel containing less than 5% fines (by weight), compacted in 300 mm loose lifts 
to a minimum of 100% Standard Proctor dry density (ASTM D698), at a moisture content that is within 2% of 
its optimum for compaction.

We recommend that the concrete box culverts bearing on the native, compact sands with gravels be designed 
using a Serviceability Limit State (SLS) bearing pressure of 100 kPa. Factored Ultimate Limit State (ULS) 
bearing pressures can be taken as 1.5 × SLS bearing pressures provided.

The culvert and headwalls should be founded a minimum of 450mm below final grades and the level of the creek 
channel bottom and upstream erosion / scour protection must be provided. 

Provided all loose soil is removed and the subgrade is prepared as recommended above, we estimate the total 
settlement of the foundation will be on the order of 25 mm or less. Differential settlement between the headwalls 
is expected to be less than about 10 mm.

Foundation subgrades for culvert must be reviewed by GeoPacific prior to blinding and construction.   

5.4 Fill /Backfill and Compaction

All backfill should be compacted in accordance with the City of Vancouver and MOTI specifications as required. 
All backfill should generally be placed in loose lifts not exceeding about 300 mm in thickness and be compacted 
to at least 100% of the maximum density determined by ASTM D698 (Standard Proctor), unless otherwise 
specified. 

5.5 Temporary MV Support

As mentioned above, the existing Metero Vancouver Interceptor main (MV’s sewer) which overlies the existing 
culvert shall be temporary supported during the whole culvert excavation, replacement, and construction process. 
We expect the temporary support to take the form of a large steel member spanning the excavation with strapping 
connecting the pipe to the member. The steel member would be supported on bearing pads outside the limits of 
the excavation on either side. GeoPacific can provide detailed design drawings for the temporary support under 
a separate cover. We also expect specialized procedures and construction methodology will be required in 
accordance with Metro Vancouvers’ Proximal Work Requirements, Version 3, dated January 19, 2023, including 
ongoing vibration and survey monitoring of the existing infrastructure. 

5.6 Seismic Hazard

For structures constructed at the above referenced site after completion of site preparation as required in Section 
5.1, the Site Classification, as defined in Section 4.1.8.4 of the 2019 Vancouver Building Bylaw (VBBL), should 
be assumed to be “Site Class F” in accordance with Table 4.1.8.4.A, due to the presence of potentially liquefiable 
soils. 

According to 2015 National Building Code (NBC), the design earthquake with a 2% probability of exceedance 
in 50 years will produce a peak ground acceleration (PGA) of 0.376 g at the subject site (site Coordinates: 49.278o, 
-123.224o). 
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As noted above, our experience in the area indicates the presence of loose saturated sands may exist near the base 
of the proposed culvert. Liquefaction of these deposits may induce significant vertical and/or horizontal 
movements in the culvert during the design earthquake. Further discussion regarding the seismic performance of 
the box culvert may be required should the MOTI require a seismic resistant design. 

It shall be noted that site class and PGA data may be changed under the updated 2024 VBBL and the 
corresponding 2020 NBC.

6.0 FIELD REVIEWS

As required by the Geotechnical letters of assurance, GeoPacific Consultants Ltd. will carry out sufficient field 
reviews during construction to ensure that the geotechnical design recommendations contained within this report 
have been adequately communicated to the design team and to the contractors implementing the design. These 
field reviews are not carried out for the benefit of the contractors and therefore do not in any way effect the 
contractors’ obligations to perform under the terms of his/her contract.

It is the contractors’ responsibility to advise GeoPacific Consultants Ltd. (a minimum of 48 hours in advance) 
that a field review is required. 

Geotechnical field reviews are normally required at the time of the following:

1. Stripping and subgrade               -Review of stripping depth to suitable subgrade
2. Compaction                   -Review of compacted fills
3. Backfill                   -Review and approval of proposed backfill materials and compaction
4. Excavation and Shoring     -Review of all excavated cuts greater than 1.2 metres in deep 
5. Pavement Structure                      -Review of subgrade fill materials and compaction

7.0 CLOSURE

We are pleased to be of assistance to you on this project and trust that our comments and recommendations are 
both helpful and sufficient for your purposes at this time. If you require any further details or clarifications, please 
do not hesitate to contact the undersigned.

GeoPacific Consultants Ltd. Reviewed by:

Daniel Kokan, M. Eng., P. Eng. Matt Kokan, M.A.Sc., P.Eng.
Senior Project Engineer Principal
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