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Date: March 23, 2022 
Submitted by: Community Development Department – Development Planning Division 
Subject: Rezoning (Stacked Townhouses) – 2222 Clarke Street (Mara + Natha 

Architecture) 

Purpose 
To present for Council consideration of first and second reading, a rezoning application to 
facilitate the redevelopment of the property at 2222 Clarke Street. (File: 13-6700-20-REZ00020) 
 

Recommended Resolution(s) 
 
THAT City of Port Moody Zoning Bylaw, 2018, No. 2937, Amendment Bylaw No. 67, 2022, 
No. 3350 (2222 Clarke Street) (RM4) be read a first and second time as recommended in 
the report dated March 23, 2022 from the Community Development Department – 
Development Planning Division regarding Rezoning (Stacked Townhouses) – 2222 Clarke 
Street (Mara + Natha Architecture); 
 
AND THAT City of Port Moody Zoning Bylaw, 2018, No. 2937, Amendment Bylaw No. 67, 
2022, No. 3350 (2222 Clarke Street) (RM4) be referred to a Public Hearing. 
 

Background 
A previous rezoning application to facilitate a 10-unit stacked townhouse development at 2222 
Clarke Street was presented to Council in 2021.  The previous rezoning bylaw received first and 
second readings from Council on February 2, 2021.  A Public Hearing was held on March 8, 
2021, following which Council defeated the Bylaw at third reading consideration due to concerns 
regarding the unit count and amenity space; this ended the rezoning process for that 
application. 
 
After consideration of all the feedback that has been received to this point, the owner of the 
property has submitted a new application which proposes the Medium Density Townhouse 
Residential (RM4) Zone instead of a Comprehensive Development (CD) Zone, with a reduction 
to the overall number of units and an increase in overall outdoor amenity space.  
 
The current application was presented to the Land Use Committee (LUC) on January 10, 2022, 
the Advisory Design Panel (ADP) on January 20, 2022, and early input from Council on 
February 15, 2022.  Draft meeting minutes for the LUC are included as Attachment 1 and for 
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the ADP as Attachment 2.  Draft Bylaw No. 3350 is included as Attachment 3 and an 
Application Fact Sheet is included as Attachment 4. 

Discussion 
Property Description: 
The development site consists of one existing single-family property on Clarke Street, west of 
Elgin Street, as shown on the Location Map (Attachment 5).  The total site area is 
approximately 809m2 (8,706ft2) in size, and generally slopes downwards from south to north 
with a 3m (9.8ft) change in elevation.  The site has limited development potential for assembly 
with adjacent sites due to a set of heritage buildings to the east and a watercourse to the west.  
The lot is currently occupied by a single-family dwelling in poor condition. 
 
Official Community Plan (OCP) and Zoning: 
The OCP designates the subject site for Multi-Family Residential uses up to a maximum of six 
storeys (Attachment 6).  The site is also located in Development Permit Area 2 (DPA2) – 
Moody Centre – Heritage Conservation Area (HCA) (Attachment 7), which regulates the form 
and character through the DPA 2 and HCA Design Guidelines. 
 
The subject lot is currently zoned Single Detached Residential (RS1) (Attachment 8). 

Neighbourhood Context: 
The subject property is located in the Moody Centre Heritage Conservation Area with a variety 
of heritage buildings in the immediate area.  Specific surrounding development consists of: 
 

 North: Vacant General Industrial (M2) lot; 
 East: Two municipally-designated heritage buildings with commercial uses; 
 South: A mix of RS1 lots and Adaptive Commercial (C6) lots; and 
 West: RS1 lot developed with a single-family dwelling, which also has a watercourse 

located on it. 

Development Proposal Description: 
The current proposal consists of a three-storey, eight-unit stacked townhouse development 
containing:  
 

 five two-bedroom units (two are proposed to be accessible one-storey units located on 
the ground floor); 

 two two-bedroom and den units; 
 one four-bedroom and den unit; 
 a floor area ratio (FAR) of 1.24; 
 15 underground parking spaces accessed from Vintner Street, including 13 residential 

and two visitor spaces; 
 18 long-term bicycle storage spaces;  
 78m2 (844ft2) of private rooftop amenity spaces for four of the units; and 
 101m2 (1,085ft2) of outdoor common amenity courtyard area on the ground floor. 
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Project Plans and Technical Reports 
 Architectural Plans for the project are included as Attachment 9; 
 Landscape Plans are included as Attachment 10; 
 An arborist report is included as Attachment 11; 
 A geotechnical report is included as Attachment 12; and 
 An environmental report is included as Attachment 13. 

 
RM4 Zoning and Development Permit Variances 
The rezoning application has been revised to rezone the lands to the RM4 Zone (instead of a 
CD Zone previously). As the rezoning request follows a conventional zone, the applicant is 
requesting the following variances as part of the Development Permit: 

 To increase the lot coverage from 40% 43%;  
 To reduce the number of Electric Vehicle (EV) Charging stations from 15 to eight (8).  

o The applicant has indicated that to make the units more affordable, each 
townhouse unit would be allotted at least one EV charging parking space.  

 To reduce the minimum lot area and lot width of the RM4 Zone by 50%.  
o Due to the watercourse to the west and the heritage buildings to the east, 

assembly of multiple properties would be challenging and unlikely. 
 
A comparison of the progression of each proposal from the first proposal to the current is 
outlined in the table below. 

 Defeated Proposal  
(2021) 

Current Proposal 
(at Early Input) 

Current Proposal 
(First Reading) 

Zone Comprehensive 
Development 

Comprehensive 
Development 

RM4 Zone 

Density (FAR) 1.32 1.29 1.24 
Number of Units 10 9 8 
Lot Coverage 44% 43% 43% 
Common Outdoor 
Amenity Space 

6.5m2 per dwelling unit 
Total: 65m2 (700ft2) 

7.2m2 per dwelling unit 
Total: 65m2 (700ft2) 

12.6m2 per dwelling unit 
Total: 101m2 (1,085ft2) 

Private Rooftop Amenity 
Space None Total: 78m2 (844ft2) Total: 78m2 (844ft2) 

 
Accessible Units 
The project proposes two fully accessible two-bedroom units located on the ground floor to be 
secured through a restrictive covenant.  To complement the accessible units, two accessible 
parking spaces are included in the underground parking structure, plus an elevator from the 
underground parking level to the ground floor.  The two units will also have easy access to 
Clarke Street. 
 
Affordable Housing 
This project is exempt from the Interim Affordable Housing Guidelines Policy since it only 
proposes townhouse units and is under the 30-unit threshold. That said, the developer has 
indicated that as a part of the company’s practice, a minimum of two units will be owned by the 
developer and available as market rental units. 
 
Environmental Considerations 
The applicant has worked with staff to ensure that a ditch along Vintner Street is protected with 
a 5m Riparian Protection and Enhancement Area (RPEA) as required by the Zoning Bylaw.  
This has resulted in a reduced separation distance and amenity space area between the two 
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proposed buildings.  Notwithstanding these constraints, the site plan remains consistent with the 
design guidelines for this type of development. 
 
Sustainability Report Card 
The completed Sustainability Report Card for the development proposal is included as 

Attachment 14. It is noted that Council has endorsed a new Sustainability Report Card which 
came into effect on April 1, 2022. In-stream applications that proceed to second reading after 
May 1, 2022 will be required to submit the new version of the report card. Based on these 
procedures, the previous version of the report card is still included for this application and the 
following table summarizes the scoring. 
 

 
            Sustainability  
                         Pillar 
 
Application 
 

 
Cultural 

 
 

 
Economic 

 
 

 
Environmental 

 

 
Social 

 
 
 
 

 
Overall 
Total 

 
 

 
2222 Clarke Street 

 
73% 

(8 out of 11) 

 
86% 

(6 out of 7) 
 

 
63% 

(36 out of 53) 

 
77% 

(27 out of 35) 

 
73% 

 

Other Option(s) 

THAT City of Port Moody Zoning Bylaw, 2018, No. 2937, Amendment Bylaw No. 67, 2022, No. 
3350 (2222 Clarke Street) (RM4) be revised to address the following: 

 list issues. 

Financial Implications 
Community Amenity Contribution 
Per the City’s Community Amenity Contribution (CAC) Policy, the applicant has agreed to pay 
$6,000 per unit for a total of $42,000 after a CAC credit of $6,000 is calculated for the existing 
lot.  
 
Public Art Contribution 
The applicant has committed to providing a contribution to the Public Art Reserve Fund, which 
will be based on 0.5% of the cost of construction in accordance with the Public Art Policy.  
Construction costs for this project are projected to be approximately $2,800,000, which would 
provide an estimated contribution of $14,000 to the Public Art Reserve Fund. 
 
Off-Site Improvement Contributions 
Per the City’s Master Transportation Plan, the development would contribute towards off-site 
amenities including $10,400 cash-in-lieu for a future bicycle infrastructure along Clarke Street 
and $10,000 cash-in-lieu for intersection improvements at St. Johns Street and Elgin Street. 

 

404
Considered at the Regular Council Meeting of May 10, 2022



  5 

Communications and Civic Engagement Initiatives 
A notification sign informing the public of the rezoning application has been placed on the 
subject site in accordance with City of Port Moody Development Approval Procedures Bylaw, 
2011, No. 2918. 
 
If the rezoning application is given first and second readings, the public will have an opportunity 
to comment at the Public Hearing, which will occur following a mail-out notification to adjacent 
residents, an advertisement placed in the local newspaper, and a decal of the Public Hearing 
time and date placed on the notification sign. 
 
The applicant held a public information meeting in accordance with the Public Stakeholder and 
Consultation for Major Development Projects or Area Plans Policy with the previous application 
on October 1, 2020. Based on the feedback received at this meeting and the previous Public 
Hearing on March 8, 2021, staff believe that a Public Hearing for the current proposal gives 
adequate opportunity for members of the community to provide their input.  

Council Strategic Plan Objectives 
The proposal is consistent with the 2019-2022 Council Strategic Plan priority of Community 
Evolution as it relates to the objective of ensuring that future community growth is carefully 
considered and strategically managed, consistent with the City’s Official Community Plan.  

Attachment(s) 
1. Draft LUC Minutes, January 10, 2022. 
2. Draft ADP Minutes, January 20, 2022. 
3. Draft Bylaw No. 3350 (2222 Clarke Street) (RM4). 
4. Application Fact Sheet – 2222 Clarke Street. 
5. Location Map – 2222 Clarke Street. 
6. OCP Land Use Designations Map – 2222 Clarke Street. 
7. Moody Centre Heritage Conservation Area – 2222 Clarke Street. 
8. Zoning Map – 2222 Clarke Street. 
9. Architectural Plans – 2222 Clarke Street. 
10. Landscape Plans – 2222 Clarke Street. 
11. Arborist Report – 2222 Clarke Street. 
12. Geotechnical Report – 2222 Clarke Street. 
13. Environmental Report – 2222 Clarke Street. 
14. Sustainability Report Card – 2222 Clarke Street. 

Report Author 
Wesley Woo, MCIP, RPP 
Senior Planner 
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Report Approval Details 

Document Title: Rezoning (Stacked Townhouses) – 2222 Clarke Street (Mara + 
Natha Architecture).docx 

Attachments: - Attachment 1 - Draft LUC Minutes - January 10, 2022.pdf 
- Attachment 2 - Draft ADP Minutes - January 20, 2022.pdf 
- Attachment 3 - Draft Bylaw No. 3350 (2222 Clarke Street) 
(RM4).pdf 
- Attachment 4 - Application Fact Sheet - 2222 Clarke Street.pdf 
- Attachment 5 - Location Map - 2222 Clarke Street.pdf 
- Attachment 6 - OCP Land Use Designations Map - 2222 Clarke 
Street.pdf 
- Attachment 7 - Moody Centre Heritage Conservation Area - 2222 
Clarke Street.pdf 
- Attachment 8 - Zoning Map - 2222 Clarke Street.pdf 
- Attachment 9 - Architectural Plans - 2222 Clarke Street.pdf 
- Attachment 10 - Landscape Plans - 2222 Clarke Street.pdf 
- Attachment 11 - Arborist Report - 2222 Clarke Street.pdf 
- Attachment 12 - Geotechnical Report - 2222 Clarke Street.pdf 
- Attachment 13 - Environmental Report - 2222 Clarke Street.pdf 
- Attachment 14 - Sustainability Report Card - 2222 Clarke 
Street.pdf 

Final Approval Date: Apr 14, 2022 

 

This report and all of its attachments were approved and signed as outlined below: 

André Boel, City Planner - Apr 13, 2022 - 10:41 AM 

Kate Zanon, General Manager of Community Development - Apr 13, 2022 - 12:12 PM 

Rosemary Lodge, Manager of Communications and Engagement - Apr 13, 2022 - 2:16 PM 

Paul Rockwood, General Manager of Finance and Technology - Apr 13, 2022 - 7:01 PM 

Paul Rockwood for Tim Savoie, City Manager - Apr 14, 2022 - 12:53 PM 
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Land Use Committee 1 January 10, 2022 
#574566  File: 01-0360-20-01-01/2022 
 

 

 

City of Port Moody 
 

Minutes 
 

Land Use Committee 
  Minutes of the meeting of the Land Use Committee held on 

Monday, January 10, 2022 held via Zoom. 
   
Present  Councillor Meghan Lahti, Vice-Chair 

Haven Lurbiecki 
Wilhelmina Martin 
Hazel Mason 
Sean Ogilvie (arrived at 7:07pm)  
David Stuart (arrived at 8:10pm) 

   
Absent  Councillor Zoe Royer, Chair (Regrets)  
   
In Attendance  André Boel – City Planner 

Jennifer Mills – Committee Coordinator  
Wesley Woo – Senior Planner 

   
   
 1. Call to Order 
   
Call to Order 1.1 The Vice-Chair called the meeting to order at 7:05pm. 

 
Sean Ogilvie entered the meeting at this point. 

   
   
 2. Adoption of Minutes 
   
Minutes 2.1 LUC22/001 

Moved, seconded, and CARRIED 
THAT the minutes of the Land Use Committee meeting held 
on Monday, November 8, 2021 be adopted. 
(Voting against: Wilhelmina Martin) 

   
   
 3. Unfinished Business 
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Land Use Committee 2 January 10, 2022 
#574566  File: 01-0360-20-01-01/2022 
 

 4. New Business 
   
Committee 
Orientation 

4.1 City Planner and Committee Coordinator 
Attachments: 

a) Committee Orientation Manual, dated January 2022 
b) Land Use Committee – Terms of Reference 

 
The Committee Coordinator provided an overview of the the 
City’s committee system. 
 
The City Planner provided an overview of the Land Use 
Committee Terms of Reference, including information about the 
following topics: 
 

 the three types of development approvals related to land 
use that can be referred to the Committee: Official 
Community Plan (OCP) amendments, zoning 
amendments, and temporary use permits; 

 the Committee’s role in the development review process; 
and 

 the criteria for consideration of applications: 
o OCP; 
o land use/density; 
o neighbourhood context; 
o affordable housing; 
o economic impact; and 
o mobility. 

   
Rezoning (Stacked 
Townhouses) – 2222 
Clarke Street  
(Mara + Natha 
Architecture) 

4.2 Report: Community Development Department – Development 
Planning Division, dated December 23, 2021 
 
The Senior Planner gave a presentation on the rezoning 
application, including information about the location, OCP Land 
Use Designations, Moody Centre Heritage Conservation Area, 
Ottley Creek watercourse, zoning, key features, unit mix, 
stacked townhouse design details, views from Clarke Street and 
Vintner Street, site plan, and perspective views. 
 
Staff answered questions from the Committee about the 
following topics:  
 

 differences of this proposal compared to the previously 
defeated application; 

 zoning of 2202 to 2222 Clarke Street; 
 opportunities for similar developments in the area; 
 impacts to the nearby watercourse; and 
 tree replacement. 
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Land Use Committee 3 January 10, 2022 
#574566  File: 01-0360-20-01-01/2022 
 

The Committee noted the following in discussion: 
 

 the approval of a stacked townhouse development in this 
neighbourhood could set a precedent; 

 the stacked townhouse design may not be appropriate 
for families; 

 the target family market may favour the traditional 
townhouse format more where a small greenspace and 
garage are included in the design; 

 the area is the right location for a family-oriented 
townhouse development; 

 there are too many units in the design and the density is 
too high; 

 the amenities are not appropriate for the target family 
market; 

 there are concerns about the loss of tree canopy in the 
area and the loss of mature trees in Moody Centre; 

 the City could consider tracking the removal and 
replacement of trees; 

 the design may be desirable to seniors as it provides 
street-level accessible suites on a transit route with no 
outdoor maintenance; 

 the developer has designed the space creatively with the 
intention of keeping the sale price affordable; 

 the design could include more amenity space, such as a 
communal garden, as the surrounding area has little 
amenities; and 

 the area could be more suitable for mixed-employment. 
 
LUC22/002 
Moved, seconded, and DEFEATED 
THAT the Land Use Committee recommends that the 
proposed land use for application Rezoning – 2222 Clarke 
Street (Mara + Natha Architecture) is appropriate but that 
the applicant consider the comments made in the Land Use 
Committee meeting of January 10, 2022 regarding concerns 
about density and amenity space. 
(Voting against: Haven Lurbiecki and Hazel Mason) 
 
 
 
 
 
 
 
 
 
 
 
 

409
Considered at the Regular Council Meeting of May 10, 2022



Land Use Committee 4 January 10, 2022 
#574566  File: 01-0360-20-01-01/2022 
 

LUC22/003 
Moved, seconded, and CARRIED 
THAT the Land Use Committee recommends that the 
proposed land use for application Rezoning – 2222 Clarke 
Street (Mara + Natha Architecture) is not appropriate for the 
following reasons: 
 

 density is too high; 
 amenity space is lacking; and 
 more consideration is needed for the economic 

drivers in area. 
(Voting against: Wilhelmina Martin) 

   
   
 5. Information 
   
Information  5.1 Attachments: 

a) 2022 Meeting Schedule – Land Use Committee 
b) Zoom Webinar Instructions for Committee Members 
c) Anti-Racial Discrimination and Anti-Racism Policy 
d) Privacy Breach Policy 
e) Respectful Workplace Policy 
f) Draft Five Year Financial Plan – 2020-2024 
g) 2019-2022 Council Strategic Plan 

 
This item was provided for information only. 
 
David Stuart entered the meeting at this point. 

   
   
 6. Adjournment 
   
  The Vice-Chair adjourned the meeting at 8:12pm. 
   
   

 
  
 

   

  Councillor Meghan Lahti, 
Vice-Chair 

 Jennifer Mills, 
Committee Coordinator 
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Advisory Design Panel 1 January 20, 2022 
#574757 File: 01-0360-20-51-02/2022 

City of Port Moody 
Minutes 

Advisory Design Panel 
Minutes of the meeting of the Advisory Design Panel held on 
Thursday, January 20, 2022 via Zoom. 

Present Melissa Chaun  
Eric Hedekar 
Patricia Mace   
Hossam Meawad 
Callan Morrison (arrived at 7:04pm) 
Kate O’Neill 
Patrick Schilling 
Mike Teed 

Absent Councillor Zoë Royer, Alternate Council Representative 
Sam Zacharias – Constable, Port Moody Police Department 

(Regrets) 

In Attendance André Boel – City Planner 
Esin Gozukara – Committee Coordinator 
Councillor Steven Milani, Council Representative 
Wesley Woo – Senior Planner 

Also In Attendance Krishan Anand, Applicant, Nugen Projects 
Caelan Griffiths, Landscape Architect, PMG Landscape 

Architects 
Ben Leavitt, Creative Director, Plaidfox 
Rob Lee, Director, Mara + Natha Architecture 

1. Call to Order

Call to Order 1.1 The Committee Coordinator called the meeting to order at 
7:02pm. 

2. Adoption of Minutes

Minutes 2.1 ADP22/001 
Moved, seconded, and CARRIED 
THAT the minutes of the Advisory Design Panel meeting 
held on Thursday, November 18, 2021 be adopted.  

DRAFT
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Advisory Design Panel 2 January 20, 2022 
#574757  File: 01-0360-20-51-02/2022 
 

 3. Unfinished Business 
   
   
   
 4. New Business 
   
Committee 
Orientation  

4.1 Presentation: Committee Coordinator 
 
The Committee Coordinator gave an orientation to Panel 
members. The City Planner reviewed the Panel’s consideration 
criteria for applications, and the Terms of Reference of the 
Panel. Panel members introduced themselves and provided 
their backgrounds.  
 
ADP22/002 
Moved, seconded, and CARRIED 
THAT Hossam Meawad be appointed as Chair and Patrick 
Schilling be appointed as Vice-Chair of the Advisory Design 
Panel. 

   
ADP – Rezoning 
(Stacked 
Townhouses) – 2222 
Clarke Street (Mara + 
Natha Architecture) 

4.2 Report: Community Development Department – Development 
Planning Division, dated January 13, 2022 
 
Hossam Meawad assumed the role of Presiding Member at this 
point.  
 
The applicants gave a presentation on the application, including  
design and branding elements, proposed unit summary, 
accessible units, design changes, landscaping plan, site plan, 
building plans, off-street parking, proposed amenity space, tree 
removal plans, and interior design.  
 
Staff gave a presentation on the application, including location, 
Official Community Plan (OCP) land use designations, Moody 
Centre Heritage Conservation Area, site-specific special design 
guidelines, watercourse, riparian protection and enhancement 
area, and zoning bylaw.  
 
The applicant responded to questions from the Panel regarding 
materials used in the exterior, driving inspiration of the exterior 
look, built-in air conditioning for the units, sound mitigation 
measures, access to bike parking from the parkade, location of 
the bike storage, stormwater management plan, tree removal 
plans, access to the units, irrigation plans, and weather 
protection for the stairs and elevator.  
 
The Panel members noted the following in discussion: 
 

• the underground parkade is a positive feature; 
• units are well-distributed between the two buildings; 

DRAFT

412
Considered at the Regular Council Meeting of May 10, 2022



Advisory Design Panel 3 January 20, 2022 
#574757  File: 01-0360-20-51-02/2022 
 

• the Clarke Street elevation requires more articulation; 
• the applicant should consider introducing more colour 

variation or using different materials; 
• this application does not differ significantly from the 

previously submitted one for this site; 
• more windows could be added to the main levels of both 

buildings; 
• typology is a good first-step for the neighbourhood, and if 

it is successfully applied, it could be replicated in other 
areas; 

• the addition of the private decks is a positive feature; 
• the outdoor common space could be increased as it 

appears to be crowded; 
• the balconies of Building 1 could be repositioned to 

prevent them hanging over the outdoor common space; 
• the usage of vinyl windows may not be a good choice; 
• given the proximity to the railroad tracks, acoustic 

studies should be completed, and sound mitigation 
measures should be introduced; 

• cross ventilation may not be adequate for the units, and 
the applicant should consider adding air conditioning 
features; 

• the Clarke Street side of the buildings could be activated; 
• the stacked townhouse concept, accessible units, and 

units with dens are appealing features of the project; 
• elevator maintenance could be costly for the future 

residents; 
• the courtyard, BBQ, and stairs could create hazardous 

conditions for children; 
• it appears unlikely for this project to provide five to ten 

jobs in the community; 
• the number of units could be reduced to provide less 

footprint on the ground level and create more 
greenspace; 

• the Sustainability Report Card for the project should be 
reviewed; 

• a good use of native plants is encouraged to add wildlife 
value; and 

• the applicant should consider retaining the existing trees 
on site, and reconfiguring north-east corner.  

  
ADP22/003 
Moved, seconded, and CARRIED  
THAT the meeting be extended for up to 30 minutes. 
 
ADP22/004 
Moved, seconded, and CARRIED 
THAT the proposed project be endorsed subject to the 
applicant addressing the following specific items;  
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Advisory Design Panel 4 January 20, 2022 
#574757  File: 01-0360-20-51-02/2022 
 

• resolution of the material selection and colours; 
• consideration of articulation of the frontage; 
• compliance with any acoustical requirements; 
• addition of cooling in each unit;  
• addition of windows on the sides of the main level; 

and 
• exploration of the tree retention opportunities.  

(Voting against: Melissa Chaun, Eric Hedekar, and Patricia 
Mace) 

   
   
 5. Information 
   
   
   
 6. Adjournment 
   
  The Chair adjourned the meeting at 9:04pm. 
   
   
   

 
 

  

  Hossam Meawad, 
Chair 

 Esin Gozukara, 
Committee Coordinator 
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EDMS#579729  1 

 
Bylaw No. 3350 

A Bylaw to amend City of Port Moody Zoning Bylaw, 2018, No. 2937 to rezone the property at 
2222 Clarke Street from Single Detached Residential (RS1) to Medium Density Townhouse 
Residential (RM4). 

The Council of the City of Port Moody enacts as follows:  

1. Citation 

1.1 This Bylaw may be cited as “City of Port Moody Zoning Bylaw, 2018, No. 2937, 
Amendment Bylaw No. 67, 2022, No. 3350 (2222 Clarke Street) (RM4)”. 

2. Amendments 

2.1 City of Port Moody Zoning Bylaw, 2018, No. 2937 is amended by rezoning the 
following lands from Single Detached Residential (RS1) to Medium Density 
Townhouse Residential (RM4). 

Lot 40 Block 2 District Lot 202 Group 1 New Westminster District Plan 55 

PID: 011-458-526 

as shown on the map in Schedule A of this Bylaw. 

3. Attachments and Schedules 

3.1 The following schedules are attached to and form part of this Bylaw: 

• Schedule A – Location Map. 

4. Severability 

4.1 If a portion of this Bylaw is found invalid by a court, it will be severed and the 
remainder of the Bylaw will remain in effect. 

 

Read a first time this       day of           , 2022. 

Read a second time this       day of           , 2022. 

Read a third time this       day of           , 2022. 

Adopted this       day of           , 2022. 
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City of Port Moody Zoning Bylaw, 2018, No. 2937, Amendment Bylaw No. 67, 2022, No. 3350 (2222 Clarke Street) (RM4) 
EDMS#579729  2 

 
 
 
 
 
R. Vagramov 
Mayor 

 

  
 
 
 
 
D. Shermer 
Corporate Officer 
 

 
 
I hereby certify that the above is a true copy of Bylaw No. 3350 of the City of Port Moody.  
 
 
 
 
D. Shermer 
Corporate Officer  
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City of Port Moody Zoning Bylaw, 2018, No. 2937, Amendment Bylaw No. 67, 2022, No. 3350 (2222 Clarke Street) (RM4) 
EDMS#579729  3 

Schedule A – Location Map 
 
This is a certified true copy of the map referred to in section 2 of City of Port Moody Zoning 
Bylaw, 2018, No. 2937, Amendment Bylaw No. 67, 2022, No. 3350 (2222 Clarke Street) (RM4). 
 
 
_______________________ 
Corporate Officer 
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 EDMS#538404 

 

Application Fact Sheet 

 

Applicant: Mara + Natha Architecture. 

 

Application Type: Rezoning 

 

Project Description: A stacked townhouse project consisting of eight stacked 

townhouse units within two buildings. 

 

Development Permit Area:   Development Permit Area 2: Moody Centre 

      

Application Number:   REZ00020 

 

Address:    2222 Clarke Street 

 

Existing Zoning:   RS1 

 

Proposed Zoning:    RM4 

  

Existing OCP Designation: Multi-Family Residential 

 

Proposed OCP Designation:  No Change 

    

Site Conditions: The subject property is approximately 20m (66ft) wide by 

40m (132ft) deep with a total area of 809m2 (8,710ft2). 

The subject property is currently occupied with a single 

family dwelling with driveway access from Clarke Street, 

shared with the neighbouring property to the west, as well 

as driveway access from Vintner Street. An unmapped 

watercourse (Ottley Creek) is located on the adjacent 

property to the west. 

 

Surrounding Development: 

 

Surrounding development consists of: 

• North: Vacant General Industrial (M2) lot; 

• East: Single Detached Residential (RS1) lot with 

two heritage buildings and two accessory build-

ings; 

• South: A mix of Single Detached Residential 

(RS1) lots and Adaptive Commercial (C6) lots; 

and 

• West: Single Detached Residential lot (RS1) with 

developed single family dwelling. 
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2 

Zone Comparison: 

 RM4 Regulations Proposed Development 

Density Maximum 1.25 FAR with 

underground parking  

1.24 

Lot Coverage Maximum 40%  43% 

Front Lot Line Setback Minimum 4.0m  4.0m 

Side Lot Line Setbacks Minimum 2.0m 2.0m 

Rear Lot Line Setback Minimum 3.0m 5.0m 

Residential Parking Stalls 12 13 

Visitor Parking Stalls 2 2 

Common Amenity Space 5m2 per dwelling unit 12.6m2 per dwelling unit 
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OCP Land Use Designations - 2222 Clarke Street

N

SUBJECT PROPERTY

Public and Institutional

Multi-Family Residential

Mixed Use - Moody Centre

General Industrial
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2222 Clarke St, Port Moody                                       

 

 

1.0   SCOPE OF WORK 

ABC Tree Men was contracted by 1156038 B.C. LTD. to conduct and prepare a Tree assessment, Tree 
management plan, and Arborist report for its location at 2222 Clarke St, Port Moody. The objective of 
this report is to ensure the proposed development is in compliance with the City of Port Moody Tree 
Protection Bylaw No. 2961, 2015. We were conducting our field inspections on April 27, 2018 at around 
10:30am. Our scope of work was to identify all key trees onsite and offsite, assess, document its 
condition, and recommend actions on removing or retaining the trees in question.  

 1.1   Limits of assignment  

 
 Our investigation is based solely on visual inspection of the trees on April 27, 2018 and the analysis of 

photos taken and tree diagnosis gathered during the inspection.   
 Our inspection was conducted from ground level. We did not conduct soil tests or below grade root 

examination to assess the condition of the root system of the trees. 
 We conducted a level 2 assessment. 
 Calm cloudy day, no notable adverse weather conditions.  

 

 1.2   Purpose and use of the report  
 

 Meet municipal criteria for development submissions and to provide documentation pertaining to 
onsite and offsite trees to supplement the proposed development permit application for 2222 Clarke 
St, Port Moody. 
 

 

2.0   SITE ANALYSIS 

Currently on the property is an existing dwelling that is slated for demolition encompassing on an 800 
square meter lot. A new townhouse with an underground parkade will be constructed.  

Since the levels of the property are relatively flat runoff water and erosion would not affect neighboring 
trees and should not be of concern. Substantial grade changes will occur and should be of concern to 
the health and stability of one neighboring tree. Also, major excavation will be inside several on and 
offsite trees and its critical root zone. All trees that are located directly within building footprints or 
other construction zones with high disturbances requirements have been selected for removal. 

No presence of bird nesting or any wildlife living in the trees can be identified. We are not qualified 
environmentalist or Geotechnical engineers, and should therefore be used as anecdotal observations 
only. 

 

 
                               Figure 1. Location of subject site– 2222 Clarke St, Port Moody 
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3.0   TREE ASSESMENT PROCESS 

Our tree inspection process is a systematic process for accurately identifying and cataloging trees. Using 
the site survey as a reference to their location and proposed townhouse house plans we have produced 
accurate findings to our recommendations to ensure proper tree protection during the construction 
phase and or prescribe removal recommendations.  
 

 

 3.1   Health and structure rating  
 

 5 - A healthy, vigorous tree, reasonably free of disease, with good structure and form typical of the species. 
 4 - A tree with slight decline in vigor, small amount of twig dieback, minor structural defects that could be 

corrected. 
 3 - A tree with moderate vigor, moderate twig and small branch dieback, thinning of crown, poor leaf color, 

moderate structural defects that may be mitigated with care. 
 2 - A tree in decline, epicormics growth, extensive dieback of medium to large branches, significant 

structural defects that cannot be abated. 
 1 - A tree in severe decline, dieback of scaffold branches and or trunk, mostly epicormic growth; extensive 

structural defects that cannot be abated. 

 

 

4.0   SUMMARY OF FINDINGS 

On April 27, 2018, ABC Tree Men conducted a site visit and visual inspection. A total of six (6) trees have 
been identified both offsite and onsite. Of the six (6) trees identified, four (4) are off-site city trees and 
two (2) trees are located onsite.  

Overall, all trees range from fair to good in condition. Trees that were located directly within building 
footprints or other construction zones with high disturbances requirements were selected for removal.  

We observed five (5) types of species of trees located on and offsite: Spruce, Laurel, Maple, Apple, and 
Westen redcedar.  

DBH varies from 21cm to 87cm for all trees identified offsite and 91cm to 28cm for trees onsite.  

Of the six (6) trees identified, two (2) trees will be retained with tree protection measures implemented 
and four (4) trees will be removed.  
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5.0   SITE MAP 

 

 

 

  

 Tree #5 

 

 

 Tree #6 Tree #1 

  Tree #3 

 

 

 

                                                                                                                                                                                                       Tree #4 

 

 

                                                                                                                                                                                                                         Tree #2 
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6.0   TREE INVENTORY  
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Table 1 

ABC Tree Men 
April 27, 2018 
2222 Clarke St, Port Moody 
Tag # Name Species DBH(cm) Height(m) Condition (rating) Retain or 

Remove 
Comments TPZ 

(m) 

1 Maple  Acer 21 
 

8 
 
 
 

Boulevard tree, located to the front of the 
lot. Exposed surface roots observed along 

the TPZ and it seems to have been 
damaged by the lawnmower. Moderate 
trunk taper and live crown ratio. Overall, 

subject tree is in fair to good condition. (4) 

Retain 
 

Place tree protection barrier 
to protect trunk, roots, and 

structure. 

1.3 

2 Maple  Acer 23 8 Boulevard tree, located to the front of the 
lot. Exposed surface roots observed along 
the TPZ. Located within the driveways. No 

major defects and or signs of stress. 
Overall, subject tree is in fair to good 

condition. (4) 

Retain Place tree protection barrier 
to protect trunk, roots, and 

structure. Arborist 
supervision required during 

removal of the existing 
driveway.  

1.4 

3 Spruce Picea 29 11 Offsite city tree, located to the front of the 
lot. Existing retaining wall located within 

CRZ. Co dominant at 1.8m. Low live crown 
ratio. Overall, subject tree is in fair to good 

condition. (4) 

Remove Removal is recommended 
due to conflicts with the 
proposed development  

1.8 

4 Spruce  Picea 35 11 Offsite city tree, located to the front of the 
lot. Co dominant at 3.0m. One limb 

protruding from main trunk at 1.2m. Low 
live crown ratio. Overall, subject tree is in 

fair to good condition. (4) 

Remove Removal is recommended 
due to conflicts with the 
proposed development  

2.1 

5 Western 
redcedar  

Thuja plicata 91 27 Onsite tree, located to the north eastern 
side of the lot. Large dominant tree with a 
multi stemmed top. Large past limb failure 

with an open wound and dead wood 
within. Overall, subject tree is in fair to 

poor condition. (3) 

Remove Removal is recommended 
due to conflicts with the 
proposed development  

5.5 

6 Apple  Malus 28 6 Onsite tree, located to the back of the lot. 
Poor overall structure and health. Dead 

wood located throughout the crown. Past 
pruning cuts. Overall, subject tree is in poor 

condition. (2) 

Remove Removal is recommended 
due to conflicts with the 
proposed development  

1.7 
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7.0   TREE MANAGEMENT PLAN 

 

 

 

         

                                                                     Tree #5 

 

       Tree #6                                                                                                                                                                               Tree #1  
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                                                                                                                                                                                                                                                       1.4m 
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Remove  

Retain 
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8.0   TREE RETENTION/REMOVAL RECOMMENDATIONS 

A total of six (6) trees have been found both on and offsite. Based on the factors that include the pre-
existing condition of the subject trees as detailed in the general observations, tree inventory, and the 
proposed development, trees are proposed to be treated a follows.  

 

 Tree retention  

Pursuant to the City of Port Moody Tree Protection Bylaw No. 2961, 2015 the following trees are 
recommended for retention as detailed in the report and tree recommendations. Information 
regarding specific recommendations can be found in the Tree retention plan recommendations 
above and section 10.0 Tree Protection barriers.  

 

 Tree #1 and #2 will be retained with tree protection measures implemented. Place barriers to 
specifications and leave during whole construction period and remove when the director has 
authorized its removal.  
 

 

 Tree removal 

Pursuant to the City of Port Moody Tree Protection Bylaw No. 2961, 2015 the following trees are 
recommended for removal as per the following sections or as detailed in the report.  
 

 Tree #3, #4, #5, and #6 will be removed due to conflicts with the proposed development and 
falls within the footprint of the building & within zone of heaviest construction & excavation 
activity. 
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9.0   GENERAL OBSERVATIONS, RECOMMENDATIONS AND PHOTOS 

 

  
Photo 1. Facing towards the east looking at Tree #1                                  Photo 2. Facing westwards towards the west looking at tree #2                                                                                                                                                                                   

Species: Maple (Acer) 

Tree#: 1, 2 

Observations: Tree #1 and #2 are both Maples and are located to the front of the lot. Both are 
boulevard trees. The DBH measures 21cm and 23cm and both have an overall height of about 8m and a 
crown spread of 5m.      

 Observing the crown and structure on both of the subject trees, there are no major concerns of 
stress or any major defects. Examining the base and surrounding TPZ, exposed surface roots can 
be observed on both trees. Tree #2 is situated within two driveways and surface roots have 
travelled along the native soil.  Overall, subject trees are in fair to good condition.  

 

Recommendations: Tree #1 and #2 will be both retained. Due to the close proximity to the construction 
site it is required to place tree protection barriers to protect its trunk, roots, and structure. Place 
barriers to drip line or to measurements outlined in section 10.0. Only removal of the driveway using 
low impact methods approved by arborist and under supervision should be implemented. Below are the 
necessary precautions during removal of the driveway: 

 

 Method of removal for driveway and placement of new driveway  
The method of removal is going to be done in a carefully coordinated effort inside the TPZ of the 
subject tree #2. Only hand tools with the assistance of machinery will be used in the process of 
removing the existing driveway within the root protection zone, no excavation will go below the 
grade. During and after the removal process a certified Arborist will be monitoring all activities 
that will happen around the critical root zone.  
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Photo 3. Facing towards the east looking at Tree #3 and #4                     Photo 4. Looking at the retaining wall within CRZ of tree #3                                                                                                                                                                                  

Species: Spruce (Picea) 

Tree#: 3, 4 

Observations: Tree #3 and #4 are both Spruces and are located to the front of the lot. Both trees are 
located on City property. The DBH measures 29cm and 35cm and both have an overall height of about 
11m and a crown spread of 4.5m.      

 Observing the crown and structure on both of the subject trees, both are co dominant at around 
1.8m and 3m. A low live crown ratio on both trees can be examined. While assessing the base 
and surrounding TPZ, existing hardscapes and structures such as retaining walls and walkways 
can be observed and will be in conflict during the demolition process. Overall, subject trees are 
in fair to good condition.  

 

Recommendations: Tree #3 and #4 will be both in conflict with the proposed development, and falls just 
outside the proposed building footprint and underground parkade & within zone of heaviest 
construction & excavation activity. Removal is recommended.  

Substantial grade changes will occur within the TPZ of the subject trees if the excavation goes to 
specifications for the underground parkade. This will be devastating to its health and overall structure. 
As observed by the photos other structures such as the retaining wall running from the existing house 
up to the trunks of tree #3 and a concrete walkway within the CRZ can also be examined, all these 
structures will be removed and will cause disturbances to the subject trees. It is important to note that 
these trees have shallow spreading roots that go way beyond the drip line/TPZ and the excavation and 
grade changes would impact those roots. This can be detrimental and can influence the moisture 
availability to the subject tree. This is due to a reduction in the total rooting mass, changes in drainage, 
and overall moisture content 
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Photo 6. Facing towards tree #5                         

Species: Western redcedar (Thuja plicata) 

Tree#: 5  

Observations: Tree #5 is a Western redcedar and is located to the back of the property and is situated to 
the north eastern side of the lot. The DBH measures 91cm at 1.4 meters high from the ground with an 
overall height of about 27m and a crown spread of about 9m.      

 Observing the tree, a multi stem attachment near the top third can be examined that seem to 
be weakly attached with poor junctions. A large wound from a past large limb failure can be 
observed. Examining the wound, dead wood and what appears to be insect infestation can be 
examined. Low live crown ratio tree. Observing overall, subject tree is in fair to poor condition. 

 

Recommendations: Tree #5 will be in conflict with the proposed development, and falls just outside the 
proposed building footprint of the laneway house & within zone of heaviest construction & excavation 
activity. Removal is recommended.  
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10.0   TREE PROTECTION BARRIER  
 

Tree protection barrier summary 

Tree number (species) DBH(cm) Minimum tree protection 
barrier Radial span (m) 

1 21 1.3 

2 23 1.4 

 

All trees identified above will require tree protection barriers to protect and prevent the tree trunk, 
branches and roots being damaged by any construction activities/operations. Prior to any construction 
activity on site, tree protection fences must be constructed at the specified distance from the tree 
trunks. The protection barrier or temporary fencing must be at least 1.2 m in height and constructed of 
2 by 4 lumber with orange plastic mesh screening. Structure must be sturdy with vertical posts driven 
firmly into the ground. This must be constructed prior to excavation or construction and remain intact 
throughout the entire period of construction. Further standards for fencing construction can be found 
at: City of Port Moody Tree Protection Bylaw No. 2961, 2015 
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11.0   CONCLUSIONS 

Based on our findings, a total of six (6) trees have been identified both offsite and onsite; four (4) trees 
are offsite city trees and two (2) trees are located onsite. A total of two (2) trees will be retained and 
protected with tree protection barriers implemented and a total of four (4) trees will be removed due to 
conflicts with the proposed development and unsuitability for retention.     

Thank you for choosing ABC Tree Men. Any further questions can be forwarded to Francis Klimo at 
(604)358-5562 

Regards, 

 

 

 

 

 

Francis R. Klimo 

ISA Certified Arborist #PN-8149A 

ISA Certified Tree Risk Assessor (TRAQ) 

BC Wildlife Danger Tree Assessor #7193 
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       GEOTECHNICAL REPORT REVIEW & ASSESSMENT 
       PROPOSED TOWNHOUSE DEVELOPMENT 

         2222 CLARKE STREET, PORT MOODY, BC 
 
1.0 INTRODUCTION 
 

1.1 AUTHORIZATION 
 

Further to the authorization from Nu-Gen Projects Ltd. on July 3, 2018, as 
requested, JECTH Consultants Inc. (JCI) had carried out a Geotechnical 
Review and Assessment Report, based on the latest Architectural plan, for 
the proposed Townhouse development at 2222 Clarke Street, Port Moody, 
BC (see Figure 1 - Site Location Plan) 

 
1.2 METHODOLOGY 
 
The Geotechnical Review and Assessment includes:  
 
 Reviewed the Surficial Geological Map from The Geological Survey 

of Canada (see Figure 2 – Geological Map) 
 Reviewed available aerial photo for Port Moody (see Figure 3 – Aerial 

Photo). 
 Evaluate anticipated subsurface soil conditions on site and from our 

previous experience in the near vicinity 
 Conducted a site reconnaissance by our site staff at the subject site and 

surroundings 
 Conducted subsurface investigation by Auger Drilling and DCPT 

Probing on March 7, 2018 
 Assessed the available subsurface soil conditions and profile based on 

previous experience as well as our local experience within the close 
vicinity of the subject site (Figure 1A) 

 Utilized our previous experience with similar projects. 
 Communicated with Architect, Designers, owner representatives 

and/or construction team members, as required. 
 
1.3 OBJECTIVE 
 
This Geotechnical Report summarizes our findings and provides 
Geotechnical Engineering Comments and Recommendations for the 
foundation design and construction of the proposed Townhouse 
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development based on the latest Architectural Plan as required by BC 
Building Code (2012). 

 

1.4 DESIGN DRAWING 
 
Architectural Plan dated July 2018 prepared by DF Architecture for the 
Construction of a 3 storey building with a total of 12 units Townhouses 
including a common underground basement parking. Any further update of 
the Architectural Plan which may affect the Geotechnical 
recommendations in this report must be notified to JCI, as such this report 
can further be updated if required. 
 

2.0 PREVIOUS GEOTECHNICAL ENGINEERING EXPERIENCE 
 
JCI is a firm specializing in Geotechnical Engineering including foundation 
investigation and design, and design of temporary excavation shoring and 
underpinning systems. JCI staff members have extensive knowledge and 
experience in Geotechnical Engineering design and construction for Industrial, 
Commercial, Institutional, and Residential Project.   
 
JCI’s staffs have been retained as Geotechnical Engineer Consultant since 1978.  
In fact, JCI was retained as Geotechnical Engineer for similar nature near the 
vicinity of the subject site. (see Figure 1A) 

 
3.0 SITE CONDITIONS AND PROPOSED DEVELOPMENT 
 

3.1 SITE CONDITION 
 
The site is located along the north side of Clarke Street between Douglas 
Street (to the west) and Elgin Street (to the East), Port Moody, BC, and is 
bounded by residential properties to the east and west as well as Vintner 
Street to the north. 
 
The site is rectangular in shape, with approximate dimensions of about 66 
ft. ± (east-west) by 132 ft. ± (north-south). 
 
In general, the site slopes down from the South to the North from Clarke 
Street at about EL. 44.95 ft.   (EL. 13.7 m. ) to the northwest corner of 
the site at about EL. 32.80 ft.  (EL. 10.0 m. )  , with a total change in 
existing grade of about 13 ft. ± (average slope gradient of 10 % ±). 
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3.2 PROPOSED DEVELOPMENT 
 
Based on the provided drawings dated June, 2018 by DF Architecture, the 
proposed development will include a 3 levels Townhouse complex with 
north and south buildings and one level of underground parking. 
 
According to the design plan, the lowest level underground parking will 
have a slab elevation at EL. 10.46 m. and therefore general excavation for 
foundation construction will be at about elevation EL. 9.86 m. ±.  
Anticipated excavation along the south building perimeter will likely be up 
to about 3.5 m. ± for underground parking. For the north building 
perimeter, the depth of excavation will likely be up to about 1 m. ± for 
underground parking. 
 
For the foundation excavation, it is anticipated that vertical shoring will be 
required due to minimal off-set distance for the north, east and west 
property lines to proposed building lines.  Encroachment to the site 
perimeter properties will not be required if Temporary Excavation Shoring 
method of using Helical Piles Shoring is implemented.  
 

4.0 FIELD WORK  
  

4.1 SITE EXPLORATION 
 
A subsurface soil field exploration was carried out at the subject site on 
March 7, 2018, to explore subsurface soil and groundwater condition.  The 
exploration was consisted of:  
 
 A total of two (2) Auger Drillholes, DH-1 and DH-2 were extended 

to a maximum depth of 30.0 ft. ± from existing site grade. (For 
obtaining subsurface soil profile and collecting subsurface Soil 
samples for laboratory testing). 

 Two (2) Dynamic Cone Penetration Test (DCPT) probe holes to a 
maximum depth of 30.0 ft. . (For evaluating the density, 
compressibility and stiffness of subsurface soil encountered).  
 

Both DCPT and auger drilling were carried out using a truck mounted drill 
rig.  The approximate locations of the DCPT and auger drillholes are 
shown in Figure 3 – Aerial Photo.   
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4.2 SOIL LOGS AND LIMITATIONS  
 
All field work was performed under the full-time supervision of our 
technical staff who selected the auger hole locations to provide overall site 
coverage with minimum disruption of the property; all drillholes are 
logged with samples collected for further identification and for laboratory 
test. Generally, observations of groundwater levels are at the auger stems 
obtained during drilling. 
 
The DCPT tests use a dropping weight from a constant height to drive a 
cone and rod into the ground.  The number of blows for each foot of 
penetration is recorded.  It provides general penetration resistance versus 
depth.  The above data was used to identify he inferred soil stratigraphy 
and to assess various engineering properties and parameters of the 
subsurface soil encountered. 
 
Subsurface Soil Logs of the auger holes including moisture contents and 
graphical representations of DCPT data are shown in Appendix “A”.  
 
The auger-hole logs and observations indicate subsurface conditions only 
at the locations of the auger holes.  The precision of the subsurface 
conditions indicated will depend on the methods used, sampling 
frequency, and uniformity of the subsurface conditions.  The methods and 
sampling frequencies have been selected to meet the needs of this project 
within the constraints of the budget and schedule. 

 
5.0 ANTICIPATED SUBSURFACE SOIL CONDITIONS 
 

5.1 GEOLOGICAL MAP  
 

According to the available Surficial Geological Survey map prepared by 
the Geological Survey of Canada, the subject site is located between (i) 
Capilano sediments which consist of raised marine, deltaic and fluvial 
raised marine beach, spit, bar, and lag veneer, poorly sorted sand to gravel 
(except in bar deposits) normally less than 1 m. thick but up to 8 m. thick, 
and (ii) postglacial and pleistocene which consists of marine shore and 
fluvial sand up to 8 m. thick.  
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5.2 PREVIOUS EXPERIENCE 
 
According to our experience in the vicinity area, previous creeks and 
streams might be located at the vicinity of the subject site.  It is, therefore, 
a possibility that debris wash out by stream such as tree trunks might be 
encountered at the subject site.  If encountered, this debris must be 
excavated and removed from the foundation subgrade. Groundwater table 
is usually shallow and located at about 5 ft. ± below existing grade. 

 
5.3 SUBSURFACE SOIL CONDITIONS BY SITE EXPLORATION 

 
The following table summarizes the findings of the subsurface soil profile 
observed from the site exploration by the drilling records at the subject 
site: 
 
Depth from 
Existing site 
Grade  

Soil Description Remark 

0 to 2.0 ft. ± 
(4 ft. of Fill 
@ DH #2) 

FILL / Top Soil 
Dark brown, loose, moist, Organic Soil, 
with coarse SAND and GRAVEL  
 

Avg. DCPT=7 
 

2.0 to 11 ft. ± Silty SAND and GRAVEL with Silt 
Grey, medium loose to compact SAND 
and GRAVEL with SILT 

Avg. 
DCPT=12  
Min. 4 

11 to 30 ft. ± Silty SAND and SAND (With Silt) 
Grey with brownish stain, compact 
dense, wet,  with some Gravel and Silt 
(Silt Pocket - encountered) 

Avg. 
DCPT=25  
Min. 7 

 
Based on the Drillhole logs, the findings are confirmed to the prediction of 
geological map and our experience in vicinity area.  A native soil 
composed of grey, medium loose compact, wet, rounded and medium to 
coarse Silty SAND and GRAVEL, SAND with some SILT. 
 
Auger Drillhole Logs are enclosed in Appendix “A” – Drillhole Log for 
reference.  
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5.4 GROUNDWATER CONDITIONS 
 

Based on the Drillhole logs – DH-1 and DH-2, the groundwater level 
generally is located below 3 to 5 ft. ± below the existing grade. During 
completion of drilling, the groundwater was measured by tape at about 3.5 
ft ± depth at auger drillhole DH-1 location and about 5 ft. ± depth at auger 
drillholes DH-2. 
  

6.0 CONVENTIONAL SHALLOW FOUNDATION  
 
Convention shallow foundation system will be considered feasible with the 
following recommendations: 
 
 6.1 ALLOWABLE BEARING CAPACITY  
         

Conventional shallow foundations such as stripped and pad footings is 
recommended to be found on the SAND and Gravel with SILT. 
 
An Allowable Bearing Capacity of 1,500 psf for SLS design and 
Ultimate Bearing Capacity of 2,250 psf for ULS design can be 
implemented to the foundation design for footings.  
 
The minimum footing size should be 24 in. for stripped footing and 36 in. 
for Pad footing.  Perimeter footing should be located at least 18 in. below 
outside grade for confinement and frost protection. 
 
6.2 POTENTIAL LONG-TERM SETTLEMENT 

 
According to the anticipated subsurface soil profile and typical loading 
schedule of a 3-storey Townhouse at-grade building found on compact 
SAND and Gravel with SILT or Structural FILL restoring grade, the 
Potential long-term post-construction settlement is anticipated to be 
minimal (in the order of 1" total and 0.5" differential settlement across 
building span).  To avoid differential settlement, concentrated load should 
be avoided and distribution of the building load should be as uniform as 
possible. 
 
The above settlement analysis is based on assumed typical loading 
schedule for a typical 3 - Storey townhouse with a basement.  Additional 
settlement assessment must be conducted by JCI to confirm the values 
when Structural Plan and detail loading schedules are available for review. 
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6.3 SEISMIC CONSIDERATION 
 

  6.3.1 SITE CLASS  
 
 The proposed development is located within Seismic Zone 4 of the 

National and B.C. Building Codes of Canada.  It is recommended 
that the structure should be designed using site Class D for stiff 
soil for footing found on SAND and Gravel at vicinity depth of 
footing as recommended by the 2012 BC Building code.  

 
6.3.2 SPECTRAL ACCELERATION 
 
The design earthquake motions considered in BCBC 2012 has a 
2% probability of exceedance in 50 years, or a return period of 
2475 year. The BCBC 2012 recommends the use of Peak Ground 
Acceleration (PGA), Site Classification and the 5% damped 
spectral response acceleration value Sa (T) for interpretation of 
acceleration and velocity based site coefficients (Fa and Fv) in 
Structural Design. 

 
The following tables are obtained from Seismic Hazard values for 
a Class C site by Natural Resource Canada for the subject site 
Area. (Latitude 49.2779 North, Longitude 122.8626 West) – 
Details see Appendix “B” – Seismic Design Criteria. 
 
Sa (0.2) Sa (0.5) Sa (1.0) Sa (2.0) PGA 
0.935 g 0.627 g 0.322 g 0.169 g 0.464 g 

 
The above value may be used as a general reference for 
interpretation of Class D for stiff soil in 2012 Building Code 
Table 4.1.8.4 b and c to obtain Fa and Fv value appropriately for 
design purpose. Search result print out for the seismic hazard 
values is shown in Appendix “B” – Seismic Design Criteria.  
 
A linear interpretation of Table 4.1.8.4 for Fa value and Table 
4.1.8.4c  under a PGA of 0.464 g. are presented as follows: 

 
 Sa (0.2) Sa (0.2) Sa (0.2) 

0.75 g. 1.0 g. 0.935 g. 
Fa 1.1 1.1 1.1 
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 Sa (1.0) Sa (1.0) Sa (1.0) 
0.3 g 0.4 g 0.322 g. 

Fv 1.2 1.1 1.18 
 

Based on the linear interpretation, of the obtained Fa and Fv 
respectively are 1.1 and 1.18 for Class D site. 

 
6.3.3 LIQUEFACTION POTENTIAL 

 
Subsurface soil liquefaction potential of the site is considered to 
be low and unlikely to occur due to the presence of non-
liquefiable Sand and gravel at vicinity depth below footings.  
 
6.3.4 SEISMIC BEARING CAPACITY 
 
The Allowable Bearing Capacity can increase 1/3 for seismic 
design under a short term seismic event. 
 

7.0 LATERAL PRESSURE 
 

7.1  STATIC DESIGN -BASEMENT WALL  
  
 For foundation wall (assume Rigid) of the proposed semi-basement, a 
triangle lateral earth pressure of 0.4H (lb/ft) as base of the triangular 
force distribution (: bulk density of soil; H: earth retaining wall height in 
ft.) should be used at the below grade structural wall under static design 
condition. Alternatively, a 24H equivalent rectangular lateral pressure can 
be applied with resultant force locate at 1/3 height of wall. 
 
7.2  SEISMIC DESIGN – BASEMENT WALL 
 
 Under seismic design conditions, foundation walls should be designed for 
an additional horizontal invert triangular dynamic pressure (KaH).  It is 
recommended to use the active earth pressure coefficient (Ka = 0.3) since 
the building and surrounding soil will be moved together in seismic 
condition and not as rigid in the static case.  A total, 40H equivalent 
rectangular lateral pressure can be applied in seismic design condition with 
result locate at ½ height of wall.  
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 7.3 HYDROSTATIC DESIGN 
 
 It is assumed that drain conditions will be applied to the underground 

parking basement wall at the subject site by provision of granular backfill 
and foundation drainage.  As such, hydrostatic pressure will not be 
required to implement into the design.  Also, foundation perimeter 
drainage system must be implemented to the foundation system of all 
basement walls. 

 
8.0 FOUNDATION SUBGRADE PREPARATION 

 
8.1 TEMPORARY DE-WATERING 

  
Perch groundwater seepage will likely encounter during foundation 
excavation for removal of the poorly graded SAND and Gravel with Silt 
Pocket. Quantity of groundwater removal should not be substantial as 
perched water can be dried out in the process. It is estimated that 
temporary de-watering can be achieved by 1 or 2 nos. of construction 
sump pump. 
  
All seepage water must be collected and removed by pumping during 
construction stage. Temporary de-watering the site can be achieved by 
intermediate stages as excavation advancing. Water removed from the 
excavation will require to divert into a temporary sump protected with 
gravel, and subsequently filtered by sediment trap or sedimentation tank 
before discharge into public storm water system. 

 
The requirement of sedimentation control is outside the scope of this 
report. JCI can provide a sedimentation control upon the request by 
the owner's representative. 

 
8.2 FOUNDATION SUBGRADE PROTECTION 

 
The native foundation subgrade of native Sand and gravel can be disturbed 
by moisture and construction traffic. It is, therefore, recommended that the 
exposed subgrade surface must be protected by a minimum of 4 to 6 in. 
thick of ¾ in. minus clear crushed gravel for protection against moisture 
and construction traffic. 
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9.0 FOUNDATION DRAINAGE SYSTEM 
 
9.1 SITE RECONNAISSANCE 
 
According to the available information, the site is within a sloping 
topography.  It is anticipated that both surface and subsurface runoff might 
migrate to the Foundation System of the proposed building. 

 
9.2 GROUNDWATER CONDITION IN LONG TERM 

 
Since part of the site at South property line will likely excavate into the 
SAND and Gravel water bearing soil stratum, groundwater will likely 
draw down by foundation drainage locally near basement wall.  
 
9.3 SUBSURFACE DRAINAGE  
 
Foundation drainage will be required for the common underground 
parking floor to protect the foundation as well as to prevent moisture 
migrates to the underground parking floor slab. A perimeter drainage 
system is recommended at approximate footing level along the exterior 
basement wall. 
 
The perimeter drainage system consists of a 6 in. diameter Perforated PVC 
pipe (with a minimum 2 in. of crushed gravel bedding) and protect with 
minimum 6 in. of crushed gravel around the pipe.  The drain pipe must be 
connected to the City’s storm drainage system by gravity fall.  In the case 
that connection to the City’s storm system is located higher than the 
foundation drainage system, sump pump design will be required by 
Mechanical Engineer.  
  
Underslab Drainage system will be required if excessive groundwater is 
encountered at the subject site. This will be confirmed during site review 
and inspection. The amount of seepage will be estimated during 
construction for underslab drainage design (if required). 
 
All finished site grade around the building perimeter must be sloped down 
and away from the proposed building perimeter footprint as such run-off 
water can flow away from building.  This will avoid excessive surface 
water to migrate to foundation drainage system. 
 
 

475

Considered at the Regular Council Meeting of May 10, 2022



                                                                                               Client:  Nu-Gen Projects Ltd.  
                                                                                                               Date: July 14, 2018 
                                                                                                                      Our File No.:  218N551 
 
   
 

218N551 Geo. Report-2222 Clarke Street,Port Moody, BC(July 14, 2018)hkmR Page 11 of 14  

10.0 SLAB-ON-GRADE 
 

For the Slab-On-Grade for underground parking floor, Underslab FILL will be 
required. Prior to placement of Underslab FILL, all unsuitable soil (Silt pocket, if 
any) or construction debris should be removed from the base of the excavation. 
Underslab FILL must consist of a minimum of 6 in. thick of Sand and Gravel 
which must compact to a minimum of 100 % of Standard Proctor Maximum Dry 
Density laboratory and field density test must be conducted by Certificated 
Testing Company.  
 
Polyethylene sheet (Poly sheet) must be provided to minimize moisture migration 
to the parking floor slab.  
 
11.0 STRUCTURAL FILL  

 
Structural FILL, if required to restore foundation grade due to over excavation or 
removal of unsuitable soil, must consist of pit run Sand and Gravel with less than 
5% silt (or material approved by Geotechnical Engineer in record) placed and 
compacted to a minimum of 100% of Standard Proctor Maximum Dry Density.   
 
Structural FILL must be placed in maximum 12 in. loose lifts.  Prior to placement 
of the Structural FILL, all topsoil, organic, random FILL, and other unsuitable 
material etc. should be removed.   
 
A density-testing program must be carried out by certified laboratory and JCI will 
review the result to ensure that compaction requirements are satisfied. The native 
Silty soil excavated during foundation construction will not be suitable as 
Structural FILL. 
 
12.0 TEMPORARY SHORING AND EXCAVATION  

 
Excavation for the proposed underground parking will involve possible vertical 
shoring along all site perimeters except at the north site perimeter. It is anticipated 
that up to maximum excavation depth of 12 ft. ± will be excavated in the Silty 
SAND and Gravel with Silt. 
 
Open excavation, if applicable, should have temporary excavation slope not 
steeper than with 1.5H:1V at the Silty SAND and Gravel and the underlain 
compact Silty SAND and SAND.  
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As reviewed with the owner representative and the construction team, it is 
understood that the temporary Vertical Shoring with non-encroachment Helical 
Pile method will be implemented along the site perimeters. 
 
Details of the temporary shoring and excavation is beyond the scope of this report. 
JCI will prepare the Excavation and Shoring Drawing if requested. 
 
13.0 BURIED UTILITIES 
 
Excavations for newly installed utilities such as storm and sanitary sewer, 
telephone line, gas line and electrical cable etc., will likely encounter poorly 
graded SAND and Gravel near ground surface.  Excavation side slopes must be 
sloped back no steeper than 1.5H:1V or suitable trench shields should be provided 
for protection of the workmen in the trench. 
 
Backfill for utility trenches should consist of clean, well-graded sand and gravel 
compacted to at least 100 % of its Standard Proctor Maximum Dry Density. 
 
Utilities should stay away from a 1H:1V stress zone if install below footing 
elevation of near-by footing to avoid undermine of adjacent foundation footing. 
This is to avoid disturbance and de-stabilize the footing in long term. 
 
14.0 GEOTECHNICAL ENGINEERING FIELD REVIEW 
 
JCI will provide Field Review (Geotechnical Engineering) according to the 2012 
BC Building Code and Letter of Assurance (Schedule “B” –BCBC 2012). A 
Standard Geotechnical Field Inspection Requirement is attached in Appendix “C” 
as a guideline for Field Review. In addition, Work Safe requirements will be 
followed for temporary excavation requirements. 
  
The following general field reviews (Require 48-hour notification) are required 
prior to and during construction stage:  
 

 Temporary Excavation and stability at proposed site perimeter area. 
 Shoring stability review on site 
 Work Safe Inspection for excavation as required by the City 
 Foundation Bearing Capacity (confirmation and Certification) 
 Temporary Dewatering (Perched water occur between different type of soil 

and temp sedimentation control) 
 Compaction of Structural FILL (FILL under Building Foundation and 

proposed roadway)  
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 Compaction of Underslab FILL (FILL under Slab and Driveway 
pavement) 

 Perimeter backfill (Material requirements, compaction and Drainage) 
 Others site specified as specified in BC Building Code   
 Unforeseen subsurface soil and groundwater conditions as encountered 

prior to, during and after construction stage. 
 Other Geotechnical Related Issues. 

 
Other Geotechnical Engineering technical requirements and in-situ testing will be 
performed by certified laboratory/testing company and will be reviewed by JCI 
during construction stage. 
 
Specific Site Geotechnical Engineering and/or other geotechnical related issues 
must be addressed by JCI prior to and during construction stage.  
 
15.0 FINAL FOUNDATION DESIGN REVIEW 

 
JCI should be given an opportunity to review.  
 
1. The detail and final Architectural, Structural Engineering Drawing must be 

reviewed by JCI prior to Building Permit Application such that the above 
comments and recommendations can be confirmed and modified.   
 

2. Any other Electrical and Mechanical as well as Civil Engineering and 
Landscape Architect Drawings, which will likely affect the foundation design 
and construction, must be reviewed and approved by JCI. 

 
3. A consultant coordination meeting must be arranged prior to Building Permit 

Application or prior to construction start such that all design team members 
can confirm all design parameters for the project. 
 

4. JCI will review the exposed subsurface soil and groundwater conditions prior 
to and during construction stage. It is possible that the Geotechnical 
recommendations provided in this report be modified due to unforeseen 
circumstances and change in subsurface soil as well as groundwater condition.   

 
This will allow JCI to confirm the comments and recommendations in this report. 
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2010 National Building Code Seismic Hazard Calculation
INFORMATION: Eastern Canada English (613) 995-5548  franç ais (613) 995-0600  Facsimile (613) 992-8836

Western Canada English (250) 363-6500 Facsimile (250) 363-6565

Requested by: , JECTH Consultants Inc.

Site Coordinates: 49.2779 North 122.8626 West

User File Reference: 2222 Clarke Street, Port Moody, BC

July 19, 2018

National Building Code ground motions:
2% probability of exceedance in 50 years (0.000404 per annum)
Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) PGA  (g)

Ground motions for other probabilities:
Probability of exceedance per annum
Probability of exceedance in 50 years
Sa(0.2)
Sa(0.5)
Sa(1.0)
Sa(2.0)
PGA

0.010
40%

0.0021
10%

0.001
5%

0.935 0.627 0.322 0.169 0.464

0.217
0.148
0.077
0.039
0.112

0.486
0.321
0.166
0.085
0.245

0.667
0.443
0.226
0.118
0.332

Notes.  Spectral and peak hazard values are determined for firm ground (NBCC 2010 soil class C - average
shear wave velocity 360-750 m/s).  Median (50th percentile) values are given in units of g. 5% damped
spectral acceleration (Sa(T), where T is the period in seconds) and peak ground acceleration (PGA) values
are tabulated.  Only 2 significant figures are to be used.  These values have been interpolated from a 10
km spaced grid of points.  Depending on the gradient of the nearby points, values at this location
calculated directly from the hazard program may vary.  More than 95 percent of interpolated values
are within 2 percent of the calculated values.  Warning: You are in a region which considers the hazard
from a deterministic Cascadia subduction event for the National Building Code.  Values determined for high
probabilities (0.01 per annum) in this region do not consider the hazard from this type of earthquake.

References

National Building Code of Canada 2010 NRCC
no. 53301; sections 4.1.8, 9.20.1.2, 9.23.10.2,
9.31.6.2, and 6.2.1.3
Appendix C: Climatic Information for Building
Design in Canada - table in Appendix C starting on
page C-11 of Division B, volume 2

U s e r ’ s  G u i d e  -  N B C  2 0 1 0 ,  S t r u c t u r a l
Commentaries NRCC no. 53543 (in preparation)
Commentary J: Design for Seismic Effects

Geological Survey of Canada Open File xxxx
Fourth generation seismic hazard maps of Canada:
Maps and grid values to be used with the 2010
National Building Code of Canada (in preparation)

See the websites www.EarthquakesCanada.ca and
www.nationalcodes.ca for more information

Aussi disponible en franç ais

Natural Resources
Canada

Ressources naturelles
Canada CanadaCanada

123˚W 122.5˚W

49˚N

49.5˚N

0 10 20 30

km
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Geotechnical Engineering Field Review and Inspection Requirements 

BC Building Code 2012 
 
Based on the BC Building Code 2012, the following Design and field review must be 
completed by JECTH Consultants Inc. (Geotechnical in Record, GIR) such that 
Letter of Compliance (Schedule "C") required by local municipality for Occupancy 
Permit can be issued. 
 
7.0 Geotechnical - Temporary 
 

7.1 Excavation 
 

7.1.1 Foundation   
             
Excavation depth more than 4 ft. must be certified by GIR as required 
by WorkSafe BC        
 
7.1.2 Buildings and Structures  
 
Buildings and Structures within the 1H:1V stress influence line from 
the bottom of Excavation must be reviewed and approved by GIR   
 
7.1.3 Trench 
 
Excavation for underground utilities for depth more than 4 ft. must be 
reviewed and approved by GIR      
 
7.1.4 Underground Utilities  
 
All underground utilities (both on-site and off-site) within and along 
the site perimeter must be identified both on drawing and physical on 
site prior to any foundation excavation and slope excavation.  
 

7.2 Shoring 
 
 7.2.1 Vertical Shoring 
 

Vertical Shoring must be design by GIR to ensure excavation 
perimeter is stable during foundation excavation before placement of 
perimeter backfill.                                                                               
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 7.2.2 Temporary Shoring 
 

Temporary Shoring such as sheetpile and shotcrete with tie back 
anchors or other vertical features must be inspected by GIR   
 
7.2.3 Shoring Method 
 
Shoring method such as sheetpile and shotcrete with tie-back anchors 
wall must be carried out under the supervision of GIR   
 
7.2.4 Underground Utilities 
 
All underground utilities (both on-site and off-site) within and along 
the site perimeter must be identified both on drawing and physical on 
site prior to any foundation excavation and shoring work.   
 

7.3 Underpinning 
 
  7.3.1 Pre-Excavation  
 

Pre-excavation inspection and Review must be conducted by both 
Structural and Geotechnical Engineers (both Geotechnical Engineers 
from the adjacent structures and GIR) prior to underpinning 
excavation.         
 
7.3.2 Monitoring Survey 
 
Survey monitoring points must be installed at the underpinning 
building(s) and/any movement sensitive Structural Component before 
foundation excavation.  The survey monitoring system must be 
conducted prior to any site activities and submit to GIR.   
 
7.3.3 Structural Inspection 
 
Structural Inspection and photographs must be carried out prior to 
foundation excavation for future records and reference by Structural 
Engineer retained by either owner of adjacent property or subject 
property owner.        
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7.4 Temporary Construction Dewatering 

 
  7.4.1 Perched groundwater and Surface Drainage 
 

For perched groundwater and surface Drainage by precipitation, 
conventional pump can be used to maintain the site in relatively dry 
condition.         
 
7.4.2 Well point 
 
Well point and other measure of temporary dewatering will be 
required if high groundwater level (actual ground water table) is 
encountered         
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8.0 Geotechnical - Permanent  

 
8.1 Bearing Capacity of Foundation Subgrade Soil    

 
  8.1.1 Foundation Subgrade Excavation 
 
 Review exposed foundation subgrade excavation and ensure that all 

remove all unsuitable soil/material until suitable bearing subgrade is 
exposed         

 
 8.1.2 Foundation Subgrade Protection 
 
 In the event that the exposed foundation subgrade soil is sensitive to 

moisture, foundation subgrade might be protected by a layer granular 
soil such as crushed gravel due to wet condition and construction 
traffic. A lean concrete can be used instead of crushed gravel.  
 

 8.1.3 Structural FILL 
 
Review Structural Fill if over-excavated or raise of grade is required. 
Compaction Density test must be conducted by Certified Laboratory 
and submit to GIR.        

 
8.2 Geotechnical - Deep Foundation 

 
  8.2.1 Piling Inspection 
 

Full time piling inspection such as timber and steel pile etc must be 
conducted by GIR.  All piling record for refusal must be available to 
review such that the pile capacity can be certified.    
 
8.2.2 Sheetpile Installation 
 
Sheetpile installation as temporary / permanent support must be 
installed and inspected by Geotechnical Engineer    
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8.3 Engineering FILL 
   

  8.3.1 Structural FILL 
 

Structural Fill (imported or non-native material) at and below the 
proposed foundation elevation must be compacted to density as 
specified by GIR and must be certified by qualified soil laboratory / 
testing company         
 
8.3.2 Underslab FILL 
 
Underslab fill density must also be tested prior to placement of slab-
on-grade concrete to the specified density as required by GIR.  
 

8.4 Slope Stability and Seismic Load 
 

8.4.1 Slope Stability 
 
Evaluate the slope stability along the site and building perimeter for 
both seismic and static design conditions according to APEBC 
Guidelines dated November 2010.      

  
  8.4.2 Subsurface Stability 
 

Subsurface stability under seismic condition such as densification 
specified by GIR and tieing of footing structurally must be 
accommodated by Structural Engineer in Record    
 
8.4.3 Seismic Design Criteria 
 
The acceleration velocity design must be based on Nation Resources 
of Canada Seismic Hazard Criteria.      
 

 8.5 Backfill 
 
  8.5.1 Backfill Material 
 

Backfill material for foundation perimeter must be well drained 
granular soil, such as crushed gravel with waterproof membrance for 
below grade structure        
 

510

Considered at the Regular Council Meeting of May 10, 2022



Client: Nu-Gen Projects Ltd. 
Date:  July 14, 2018 

Our File No.:  218N551 
 

                                                                                                                                                   Page 6 of 6                                                     

8.5.2 Sensitive Structure 
 
If sensitive structure is founded on the Backfill material such as Sand 
and Gravel compaction density as specified by GIR of the backfill 
material must be tested by certified testing company    

 
 8.6 Permanent Dewatering 
 
  8.6.1 Foundation Drainage 
 
  For convention foundation drainage, perforated PVC pipe will be used 
  to collect any surface gravity drained to city's storm system migrated 
  and natural groundwater to a sump then     
 
  8.6.2 Storm System 
  

If City's storm system is higher than the sump elevation, pumping 
system must be installed with dual-pump and alarm system and may 
be with back up generator when power is unavailable during adverse 
conditions.  Mechanical and Civil Engineer must be retained to design 
the system.                         
 
8.6.3 Perforated Drainage 
 
Underslab perforated drainage perforated PVC will be installed to 
improve the foundation drainage if groundwater table is higher than 
the slab elevation either seasonally or permanently    
 

  8.6.4 Tanking 
 

Tanking is also an option when the pumping system might not be 
capable to drain all below groundwater or foundation drainage system 
is not installed.  Envelop Consultants must be retained for this option
          

   
  8.6.5 Retention Tank 
 

Retention Tank with control valve may be required due to City's 
storm system limitation. Civil Engineer must be retained.   
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 8.7 Permanent Underpinning 
   
  8.7.1 Underpinning Loading 
 

All underpinning loading must be reviewed and approved by 
Structural Engineer and GIR.       
 
8.7.2 Separation and Drainage 
 
Bond separation and drainage (above and below grade) at the interface 
of the underpinning area must be reviewed to ensure no water migrate 
to the underpinning structure.  Envelop Consultant must be retained.
            
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