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CityState Consulting Group Ltd. October 13, 2022 

2414 St. Johns Street File: 20032 

Port Moody, B.C.  

V3H 2B1 
 

Attention: Carola Alder 

 
Re: Geotechnical Investigation Report: Proposed Residential Subdivision Development 

1008 Tuxedo Drive, Port Moody, BC 

 
1.0 INTRODUCTION 

 

We understand it is intended to subdivide a residential property for the construction of two new single-

family residential homes. Rezoning drawings, prepared by CityState, indicate two side-by-side single family 
residential homes with up to one level below grade, and two Detached Accessory Dwelling Units (DADU's) 

fronting Stein Lane. We expect reinforced concrete construction for the below grade basements with wood 

framed construction above. 
 

This report presents the results of our geotechnical investigation and provides recommendations for the 

design and construction of the proposed residential subdivision development. The report has been prepared 

exclusively for CityState Consulting Group Ltd., for their use and the use of others on their design and 
construction team. We also expect this report will be relied upon by the City of Port Moody during their 

permit process. No other use of this report is permitted without written consent of GeoPacific. 
 

2.0 SITE DESCRIPTION 

 

The site is bounded by Tuxedo Drive to the west, Stein Lane to the east, and private property to the north 

and south. The site slopes gradually down from west to east with elevations of approximately 112 m to 103 
m according to the City of Port Moody GIS. The site is currently improved with a single-family residential 

home at the west and a garage at the east, and is otherwise landscaped with grasses and vegetated with 

bushes and stands of trees. The east of the site includes a small timber retaining wall less than 1 m in height, 
and the east of the site includes a small gravel paved area adjacent to Stein Lane. 

 

The location of the site in relation to existing improvements is shown on our site plan, Drawing No. 20032-

01, following the text of this report. 
 

3.0 FIELD INVESTIGATION 

 
GeoPacific Consultants Ltd. completed a geotechnical site investigation on September 29, 2021. One test 

pit was completed to a depth of 3.0 m below existing grades. The test pit was completed using an excavator 

provided by D.W Mini Excavating & Landscape of Langley, B.C. 

The investigation was planned and supervised by a member of our technical staff who logged the soils and 
collected samples for laboratory testing. All test pits were backfilled in accordance with provincial 

requirements immediately upon completion.  

 
The test pit logs are presented in Appendix A. The approximate locations of the test pits are shown on 

Drawing No. 20032-01.  
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4.0 SUBSURFACE CONDITIONS 

 

4.1 Soil Conditions 
 

Based on published geological information, the surficial geology of the proposed site and surrounding area 

is described as Vashon Drift and Capilano Sediments consisting of glacial drift including lodgement and 
minor flow till, lenses and interbeds of glaciolacustrine laminated stony silt, overlain by glaciomarine 

deposits typically less than 3 m thick.  

 
In general, the soil profile and inferred relative density/consistency of the soils noted from the surface 

downwards at our test hole locations consists of loose to compact topsoil/fill overlying surficial soils 

consisting of loose to compact silty sand to sand and gravel. These surficial soils are underlain by dense to 

very dense glacial till, underlain by dense to very dense sand.  
 

More detailed descriptions for the subsurface soil conditions are presented in Appendix A. 

4.1 Groundwater Conditions 

 

Groundwater was encountered during our investigation at 2.1 m below grade within the basal layer of dense 

sand. Perched groundwater may occur within the surficial soils above the relatively impermeable glacial till 
interface and/or may be present at localized sand seams within the glacial till. Perched groundwater levels 

may vary seasonally with generally higher levels in the wetter seasons. 

 

5.0 DISCUSSION 
 

5.1 General  

 
Rezoning drawings, prepared by CityState, indicate two side-by-side single family residential homes with 

up to one level below grade, and two Detached Accessory Dwelling Units (DADU's) fronting Stein Lane. 

We expect reinforced concrete construction for the below grade basement and wood framed construction 

above so that loading is relatively light. We expect conventional foundations can be supported directly on 
the dense to very dense native soils or on engineered fill, placed and compacted above undisturbed dense to 

very dense native soils. We expect loose surficial soils would generally be removed during excavation and 

that any surficial soils could be locally over-excavated, if required, to expose undisturbed dense to very 
dense native soils, and replaced with engineered fill or lean mix concrete, as required.  

 

We confirm, from a geotechnical perspective, that the proposed development is feasible provided the 
recommendations outlined in this report are incorporated into the overall design. 

 

5.2 Seismic Considerations 

 
It is generally accepted that loose to compact and saturated non-plastic silts and sands are prone to 

liquefaction or strain softening during cyclic loading caused by earthquakes. The strength reduction caused 

by soil liquefaction can cause foundations to punch. Furthermore, once liquefaction has been triggered, 
experience has shown that significant, permanent vertical and horizontal movements may be experienced. 

The subsurface soils beneath the foundations are not prone to liquefaction or ground softening during the 

1:2,475 years design earthquake, as outlined in the 2018 British Columbia Building Code (BCBC). 
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6.0 RECOMMENDATIONS 

  

6.1 Site Preparation 
 

Prior to the construction of foundations and grade supported slabs, all existing structures, pavements, 

organic materials, topsoil, fills, loose and/or otherwise disturbed soils must be removed from the 
construction area. Based on the estimated foundation elevations, the stripping depth may be governed by 

depth of excavation at the west of the site and by the quality of soils at the east of the site, where we expect 

the basement may daylight downslope. Some re-compaction of the existing soils to “engineered fill” 
specifications may be feasible to increase the relative density for foundation support.  

All subgrades are subject to disturbance from groundwater seepage, ponding, precipitation, and worker 

traffic; therefore, all general subgrades should be blinded with a minimum 150 mm of 19 mm clear crushed 

gravel blinding to protect the subgrade from disturbance.  

Any loose and/or disturbed material at the subgrade surface must be over-excavated and replaced. In the 

event that loose/disturbed material is present at slab-on-grade areas, “Engineered Fill” can be used for 
general grade reinstatement. In the context of this report, “Engineered Fill” is defined as sand to sand and 
gravel containing less than 5% fines (passing through #200 sieve), compacted in 300 mm loose lifts to a 

minimum of 98% Standard Proctor dry density (ASTM D698), at a moisture content that is within 2% of its 

optimum for compaction.  

The subgrade soils must be reviewed by GeoPacific prior to placing blinding or engineered fill.  

 

6.2 Conventional Foundations and Bearing Capacity 

We expect conventional pad and strip foundations may be used to support the proposed structure. We 
recommend that conventional foundations are designed using a Serviceability Limit State (SLS) bearing 

pressure of 300 kPa based on support on dense to very dense glacial till, and/or a Serviceability Limit State 

(SLS) bearing pressure of 120 kPa based on support on engineered fill, placed above the dense to very 
dense undisturbed native soils. Factored Ultimate Limit State (ULS) bearing pressures can be taken as 1.5 

× SLS bearing pressure provided. 

Any foundation which requires 300 kPa (SLS) bearing pressure must be placed directly on undisturbed 

dense to very dense native soils, or placed on minimum 5 MPa UCS lean mix concrete, placed above 
undisturbed dense to very dense glacial till. Below foundations, we recommend the undisturbed dense to 

very dense undisturbed native soil subgrade is blinded with minimum 50 mm thickness of above-mentioned 

lean mix concrete or maximum 50 mm thickness of 19 mm clear crushed gravel to protect the subgrade 

surface from disturbance. 

Any foundation which requires 120 kPa (SLS) bearing pressure can utilize “engineered fill” below 
foundations. Engineered fill should be placed directly above undisturbed dense to very dense glacial till. In 
the event that engineered fill is placed below foundations, stripping should extend out beyond the footing 

location at a distance equal to the thickness of proposed engineered fill beneath the footings. For example, 

if 0.5 metre of engineered fill will underlie a foundation then stripping should extend a minimum distance 

of 0.5 metre beyond the outer edge of that footing. 

Irrespective of allowable bearing pressures, footings should not be less than 600 mm by 600 mm and strip 

footings should not be less than 450 mm in width. Footings should also be buried a minimum of 450 mm 

below the surface for frost protection. We estimate for foundations designed as per recommended, 

settlements will not exceed 25 mm total and 20 mm in 10 metres differential.  
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Adjacent conventional pad and strip foundations constructed at differing elevations should be offset from 

each other by a minimum distance of twice the difference in elevation, 2H:1V. Similarly, excavations 

adjacent to footings should be completed outside a 2H:1V slope from outside edge of bottom of footings, 

including excavations for utility trenches.  

6.3 Slab-On-Grade Floors 

Floor slabs should be directly underlain by a minimum of 150 mm of a free draining granular material, such 
as 19 mm clear crushed gravel, and hydraulically connected to perimeter drainage. A moisture barrier should 

underlie the slab directly above the free draining granular material. 

6.4 Site and Foundation Drainage Systems 
 

A perimeter and under slab drainage system will be required for the below grade structure to prevent the 

development of water pressure on the foundation walls and the basement floor slabs. We expect the 

perimeter drainage system and basement slab-on-grades would be constructed above the groundwater 
elevation. Groundwater flows and perched water seepage are expected to be relatively light, less than 10 

L/min per building. These flow rates can be confirmed by the mechanical designer once the excavation has 

achieved target grades.  

6.5 Seismic Design of Foundations 

Structures constructed at the above referenced site, the Site Classification, as defined in Section 4.1.8.4 of 

the 2018 British Columbia Building Code (BCBC), should be assumed to be “Site Class C” in accordance 
with Table 4.1.8.4.A. This is based on foundations supported on dense to very dense glacial till.  

The soils underlying the foundations at the contemplated construction elevations are not prone to 

liquefaction of ground softening due to the design earthquake event.  

6.6 Temporary Excavations 
 

We expect excavation for foundations may be up to 4 m depth where units are constructed into the up-slope 

portion of the building envelope. We expect temporary sloped excavation would be feasible; however, this 
would be dependent on the proximity of adjacent structures, depth of excavation, and presence of 

groundwater. In the event sloping is not feasible, we expect a modular temporary shoring support using 

Lock-Blocks can be utilized. Sumps should be located in the excavation to assist in collection and removal 

of precipitation and groundwater. 

All excavations and trenches must conform to the latest Occupational Health and Safety Regulation supplied 

by Work Safe BC. Any excavation in excess of 1.2 metres in depth requiring worker entry must be reviewed 

by a professional geotechnical engineer.  

We expect temporary excavations in the topsoil, fill soils, and surficial soils can be cut at a slope angle of 

1H:1V, and we expect temporary excavations in the dense to very dense native soils soils can be cut at a 

slope angle of 1H:2V. All slopes should be covered with poly sheeting.  

GeoPacific may provide a shoring and excavation design upon request. 
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6.7 New On-Site Drive Aisles 

 

Following the recommended site preparation provided in Section 6.1, it is our opinion that the minimum 
asphalt pavement structure, provided in Table 1 below, will satisfactorily support conventional vehicle 

traffic. 
 

      Table 1:  Recommended Minimum Pavement Structure for On-Site Private Roads 

 
 

Material 
 

Thickness (mm) 

 
Asphaltic Concrete 

 
75 

 
19mm minus crushed gravel base course 

 
100 

 
75mm minus, well graded, clean, sand and 

gravel subbase course 

 
200 

 

Asphalt thickness may be decreased to 65 mm in parking areas to be occupied by automobiles and light 
trucks only. All base and sub-base fills should be compacted to a minimum of 95% Modified Proctor dry 

density with moisture content within 2% of optimum for compaction. The base and sub-base materials 

should meet municipal requirements for gradation and density. Density testing should be conducted on the 
base and sub-base materials to confirm that they have been compacted to the required standard. The density 

testing results should be forwarded to the geotechnical engineer for review.  
 

Pavement structure fill materials and compaction should be reviewed by the geotechnical engineer. 

 
6.8 Utility Installation 

 

We recommend that any trenches be sloped or shored as per the latest WorkSafeBC regulations. Any 

excavation greater than 1.2 m in height requiring man-entry must be reviewed by a professional geotechnical 
engineer. We recommend that all service trenches be backfilled with clean granular material, which 

conforms to municipal standards, compacted to 95% “Modified Proctor” dry density (ASTM D1557), with 
moisture content within 2% of optimum for compaction. If for any reason the backfill becomes saturated 
prior to compaction it must be removed and replaced with dry fill. 

 

6.9 Earth Pressures on Foundation Walls 

 

Earth pressures against the foundation walls are dependent on factors such as, available lateral restraint 

along the wall, surcharge loads, backfill materials, compaction of the backfill and drainage conditions. We 

assume that the backfill between foundation walls and shoring would be a free-draining granular material 
such as birds eye gravel. The foundation wall is expected to be partially yielding and fully restrained 

between the parkade floors. We recommend that the foundation walls be designed to resist the following 

lateral pressures: 
 

 Static:  Triangular soil pressure distribution of 4.5H kPa (where H is equal to the total 

backfill height in metres). 
 
 

 Seismic: Inverted triangular seismic surcharge of 3.0H kPa (where H is equal to the total 

backfill height in metres). 

 

Any additional surcharge loads located near the foundation walls should be added to the earth pressures 
given. 
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6.10 Slope Stability and Landslide Hazard 

 

The site slopes gradually down from west to east with elevations of approximately 112 m to 103 m according 
to the City of Port Moody GIS. Based on our review of the GIS, the overall slope of the site is approximately 

13 degrees.  

 
Immediate up-slope (west) from the site, the overall slope gradually reduces and then approaches a 

topographic slope crest to the west of Westmount Drive, and immediate down-slope area from the site the 

overall slope gradually reduces, based on our review of the Port Moody GIS. The up-slope area from the 
site is developed with single-family residential homes and asphalt paved streets, and the down-slope area 

from the site is developed with multi-family residential and asphalt paved streets.  

 

The subsurface soils have been confirmed on-site to be dense to very dense glacial till within 1.0 m of 
existing grades, with dense to very dense sand deposits below, and these dense soils are inferred to be present 

up-slope and down-slope based on our review of published geological maps and experience with 

geotechnical investigations in at nearby sites. 
 

We have completed a slope stability assessment for the proposed residential development at the above 

reference site. The slope stability assessment was completed in accordance with the 2018 BC Building Code 
(BCBC) and the APEGBC “Guidelines for Legislated Landslide Assessments for Proposed Residential 
Developments in BC” (Revised May 2010). In our opinion, the likelihood of a slope instability or landslide 
at the referenced development is very unlikely due to the gradual slope of the site and the high density of 

the subsurface soils in conjunction with the partially buried basements intended on-site and minimal grading 
fills.   

 

Considering the above and in our opinion, a detailed slope stability analysis or landslide hazard assessment 
is not required and the site may be used safely for the intended use, provided that our recommendations are 

incorporated into the design of the proposed development and are adhered to during construction. We have 

completed an Appendix D: Landslide Assessment Assurance Statement, presented in our Appendix B, 

following the text of this report. Our assessment satisfies the City of Port Moody’s adopted 1:100,000 risk 
tolerance threshold based on the risk tolerance for landslides implemented by the District of North 

Vancouver for subdivision developments. 

 
6.11 Methane Potential 

 

We expect all organic material will be removed from the site prior to construction; therefore, no methane 
prevention or extraction system are required since no organic soils will remain underneath the building 

foundation elevation. 

 

7.0  DESIGN REVIEWS AND CONSTRUCTION INSPECTIONS 

 

As required for Municipal “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 contractor’s obligations to perform under the terms of his/her contract. 
 

It is also important that any contractor working on the site, review this document prior to commencing their 

work so that they become familiar with the sensitive aspects of the works proposed. It is the responsibility 

of the contractor to contact GeoPacific a minimum of 48 hours in advance to notify us that a field 
review/inspection is required. 
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It is also the responsibility of the developer to notify GeoPacific Consultants Ltd. when conditions or 

situations which are not outlined within this document, are encountered. In summary, geotechnical field 

reviews for the following aspects of this scheme are required: 
 

1. Stripping / Excavation Review of stripping, temporary cut slopes, and soil conditions; 

2. Engineered Fill and 
Compaction  

Review of fill material and compaction of engineered fill and clear 
crushed gravel; 

3. Shoring/Retaining Wall Review of shoring and retaining wall installation, if required; 

4. Conventional Foundations Review of foundation subgrades, prior to construction of footings; 
5. Slabs-on-Grade Review of subgrade, under-slab fill materials and compaction. 

 

 

8.0 CLOSURE 

 

This report has been prepared exclusively for our client, for the purpose of providing geotechnical 

recommendations for the design and construction of the proposed development described herein. This report 
remains the property of GeoPacific Consultants Ltd. and unauthorized use of, or duplication of this report 

is prohibited. 

 
We are pleased to be of your assistance on this project and we trust that our recommendations are sufficient 

for your current purposes. If you would like further details or would like clarification of any of the above, 

please do not hesitate to contact the undersigned. 

 
For: 

GeoPacific Consultants Ltd Reviewed by: 

 
 

 

 

 
 

 

Wyatt Johnson, B.Eng., EIT  

Project Engineer 

Matt Kokan, M.A.Sc., P.Eng. 

Principal 

 





 

APPENDIX A 

Test Hole Logs 
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APPENDIX B 

Appendix D:  Landslide Assessment Assurance Statement 
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APPENDIX D: LANDSLIDE ASSESSMENT ASSURANCE 

STATEMENT

Note: This Statement is to be read and completed in conjunction with the “APEGBC Guidelines for Legislated Landslide 
Assessments for Proposed Residential Development in British Columbia”, March 2006/Revised September 2008 (“APEGBC 
Guidelines”) and the “2006 BC Building Code (BCBC 2006)” and is to be provided for landslide assessments (not floods or flood 
controls) for the purposes of the Land Title Act, Community Charter or the Local Government Act.  Italicized words are defined in the 
APEGBC Guidelines. 

 
To: The Approving Authority    Date: _______________________________ 

       

       

Jurisdiction and address 

 
With reference to (check one): 

Ƒ Land Title Act (Section 86) – Subdivision Approval 
Ƒ Local Government Act (Sections 919.1 and 920) – Development Permit  
Ƒ Community Charter (Section 56) – Building Permit  
Ƒ Local Government Act (Section 910) – Flood Plain Bylaw Variance 
Ƒ Local Government Act (Section 910) – Flood Plain Bylaw Exemption 
Ƒ British Columbia Building Code 2006 sentences 4.1.8.16 (8) and 9.4 4.4.(2) (Refer to BC Building 

and Safety Policy Branch Information Bulletin B10-01 issued January 18, 2010)  
 
For the Property: 
              
 Legal description and civic address of the Property 

 
The undersigned hereby gives assurance that he/she is a Qualified Professional and is a Professional 
Engineer or Professional Geoscientist. 
 
I have signed, sealed and dated, and thereby certified, the attached landslide assessment report on the 
Property in accordance with the APEGBC Guidelines.  That report must be read in conjunction with this 
Statement.  In preparing that report I have: 

Check to the left of applicable items 

___1. Collected and reviewed appropriate background information 

___2. Reviewed the proposed residential development on the Property 

___3. Conducted field work on and, if required, beyond the Property 

___4. Reported on the results of the field work on and, if required, beyond the Property 

___5. Considered any changed conditions on and, if required, beyond the Property 

6. For a landslide hazard analysis or landslide risk analysis I have: 

___6.1 reviewed and characterized, if appropriate, any landslide that may affect the Property 

___6.2 estimated the landslide hazard 

___6.3 identified existing and anticipated future elements at risk on and, if required, beyond the 
Property 

___6.4 estimated the potential consequences to those elements at risk 

7. Where the Approving Authority has adopted a level of landslide safety I have: 

___7.1 compared the level of landslide safety adopted by the Approving Authority with the findings of 
my investigation 

___7.2 made a finding on the level of landslide safety on the Property based on the comparison 

___7.3 made recommendations to reduce landslide hazards and/or landslide risks 
 

8. Where the Approving Authority has not adopted a level of landslide safety I have: 

GP File #20032

LOT 46, DISTRICT LOT 377, GROUP 1, NWD PLAN 11381  -  1008 TUXEDO DRIVE, PORT MOODY

The City of Port Moody
October 07, 2022

100 Newport Drive, Port Moody, BC V3H 5C3

!

!

!

!
!

!

!

!
!

!

!

!



 
 Guidelines for Legislated Landslide Assessments 
APEGBC z Revised May 2010 for Proposed Residential Development in British Columbia 

56

___8.1 described the method of landslide hazard analysis or landslide risk analysis used 

___8.2 referred to an appropriate and identified provincial, national or international guideline for level 
of landslide safety 

___8.3 compared this guideline with the findings of my investigation 

___8.4 made a finding on the level of landslide safety on the Property based on the comparison 

___8.5 made recommendations to reduce landslide hazards and/or landslide risks 

___9.  Reported on the requirements for future inspections of the Property and recommended who should 
conduct those inspections. 

 
Based on my comparison between 

 
Check one 

Ƒ the findings from the investigation and the adopted level of landslide safety (item 7.2 above) 
Ƒ the appropriate and identified provincial, national or international guideline for level of 

landslide safety (item 8.4 above) 
 
I hereby give my assurance that, based on the conditions

[1]
 contained in the attached landslide 

assessment report, 
 

Check one 

Ƒ for subdivision approval, as required by the Land Title Act (Section 86), “that the land may be 
used safely for the use intended” 

Check one 

Ƒ with one or more recommended registered covenants. 
Ƒ without any registered covenant. 

Ƒ for a development permit, as required by the Local Government Act (Sections 919.1 and 
920), my report will “assist the local government in determining what conditions or 
requirements under [Section 920] subsection (7.1) it will impose in the permit”. 

Ƒ for a building permit, as required by the Community Charter (Section 56), “the land may be 
used safely for the use intended” 

Check one 

Ƒ with one or more recommended registered covenants. 
Ƒ without any registered covenant. 

Ƒ for flood plain bylaw variance, as required by the “Flood Hazard Area Land Use Management 
Guidelines” associated with the Local Government Act (Section 910), “the development may 
occur safely”. 

Ƒ for flood plain bylaw exemption, as required by the Local Government Act (Section 910), “the 
land may be used safely for the use intended”. 

 

_____________________________________   _______________________________ 
Name (print)        Date 
 

_____________________________________  
Signature  
 

[1]
 When seismic slope stability assessments are involved, level of landslide safety is considered to be a “life safety” criteria as 

described in the National Building Code of Canada (NBCC 2005), Commentary on Design for Seismic Effects in the User’s Guide, 
Structural Commentaries, Part 4 of Division B.  This states: 

“The primary objective of seismic design is to provide an acceptable level of safety for building occupants and the general public as the 
building responds to strong ground motion; in other words, to minimize loss of life.  This implies that, although there will likely be 
extensive structural and non-structural damage, during the DGM (design ground motion), there is a reasonable degree of confidence
that the building will not collapse nor will its attachments break off and fall on people near the building.  This performance level is 
termed ‘extensive damage’ because, although the structure may be heavily damaged and may have lost a substantial amount of its 
initial strength and stiffness, it retains some margin of resistance against collapse”.  

Matt Kokan, P.Eng.

!

!

!

October 07, 2022
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Address 
 

       

______________________________________    (Affix Professional seal here) 
Telephone 

 
If the Qualified Professional is a member of a firm, complete the following. 
 
I am a member of the firm _______________________________________________________________ 
and I sign this letter on behalf of the firm.  (Print name of firm) 

GeoPacific Consultants Ltd.

604-439-0922

1779 West 75th Avenue

Vancouver, BC V6P 6P2


