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1 Project Background

Stantec was retained by Metro Vancouver (MV) to provide engineering services for the Glenbrook 
Combined Sewer Overflow Gate Replacement Project (the Project) in New Westminster. The Project 
involves the replacement of the combined sewer overflow (CSO) chamber gate on the New Westminster 
Interceptor sewer (NWI), located within Glenbrook Ravine Park. Because the sewer is active, the 
replacement of this CSO gate requires that the sewer be bypassed to allow safe access to the gate while 
maintaining service.

Several bypass options were considered, including pumping bypass options and gravity bypass options. A 
gravity bypass option was selected by MV, which requires the installation of two (2) overbuilt manholes on 
the existing sewers. 

Because of the significant construction traffic through the Project area, and open excavation removing a 
segment of the Glenbrook Ravine Trail during construction, it is required that the north-west trail segment 
from Glenbrook Drive to the trail fork south of the Project construction site will be closed for public safety
during the construction of the Project, which is estimated to extend from the beginning of April 2023 through 
to the end of September 2023 (six months). However, pedestrian traffic through the park to the north-east 
end of the ravine will still be maintained by the trail to Ginger Drive. See Appendix A for the project area 
and trail closures required.

The City of New Westminster (CoNW) has reviewed the trail closures required for the Project’s construction 
and has asked that MV reviews the feasibility of constructing a temporary trail to maintain public access 
through the park during construction. MV has requested that Stantec develop and review a conceptual 
design for two trail alignment options detouring the Project construction area and assess the impacts of the 
temporary trail construction to the park.
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2 Site Description
The Project site is located at the northwest end of Glenbrook Ravine Park, adjacent to Glenbrook Drive.
See Appendix A for a sketch showing the site location. The existing trail from Jameson Court connects to 
Glenbrook Drive at the northeast end of the ravine through the proposed construction site. On the north, 
east, and west sides of the Project area there are steep side slopes that are covered with heavy 
undergrowth and mature trees.

3 Temporary Trail Alignments

The conceptual design of two temporary trail alignments was developed and reviewed:

An East Trail alignment starting at the existing trail at the northeast of Glenbrook Ravine Park, 
branching off the first switchback landing after the entrance to the park from Glenbrook Drive, and tying 
into the existing trail at the south end of the Project construction area. 
A West Trail alignment starting at Glen Ct., and tying into existing trail at the south end of the Project
construction area. 

It is assumed that the trails would be temporary boardwalk construction, minimizing the environmental 
impact of the trails as opposed to more permanent gravel trail construction. Refer to Appendix B for plan 
and profile sketches of the West and East Trail alignments.

When developing the conceptual design of the two trails, the evaluation criteria included aspects such as 
public safety and accessibility, drainage, environmental impacts, schedule, cost, and slope stability. A 
summary table of these criteria for comparison can be found in Section 4.

3.1 Feasibility and Constructability of the Paths
This temporary development for either trail option will be costly and challenging from a constructability 
perspective. Challenges include a restrictive working boundary, excavation and construction, steep side 
slopes, building foundations, and clearing trees and vegetation.

The conceptual designs were developed considering these constraints. Section 3.1.1 and 3.1.2 provide the 
design assumptions for the conceptual designs of the East Trail and West Trail.
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3.1.1 EAST TRAIL DESIGN HIGHLIGHTS

Below is a summary of the key design items of the East Trail:

The total length of the East Trail is approximately 158 m.
This trail is designed to be compliant with the Park’s Canada Design Guidelines for Accessible Outdoor 
Recreation Facilities, accessible for wheelchairs and is made from 9.0 m long ramps typically sloped at 
8.33%, and 1.5 m long landings sloped at 2%. 
There are no staircases on this trail alignment.
All the ramps will require handrails on both sides.
Trail width 1.8 m nominal, excluding handrail supports (to be designed in the detailed design stage).
Trail clearance between handrails is 1.5 m.

The East Trail is characterized by steep embankment from the north-east that makes it hard to meet 
accessible grades without concrete foundations to support the elevated boardwalk structure or cut and fill of 
the ravine side slopes. There is an opportunity to further refine the proposed concept to minimize site 
disturbance, but existing grades are steep, and the vegetated embankment make it challenging for 
construction. The proposed concept would require 7.0 m long pressure treated lumber retaining walls on 
the returns. 

3.1.2 WEST TRAIL DESIGN HIGHLIGHTS

Below is a summary of the key design items of the West Trail:

Total length of the West Trail is approximately 125 m.
This trail alignment includes several staircases is not designed to be compliant with ADA standards and 
is not wheelchair accessible.
The maximum grade between staircases is 5%, so no handrail is required.
There is one staircase which has 15 risers at 2.25 m height. This exceeds the typical 11 risers at 1.65
m height for safety and sightlines.
Trail width 1.8 m nominal, excluding handrail supports (to be designed in the detailed design stage).
Trail clearance between handrails is 1.5 m.

The West Trail is characterized by steep embankment from the south-west that makes it challenging to 
meet accessible grades without significant fill or foundations to construct. There is an opportunity to further 
refine alignment to minimize site disturbance, but existing site constraints require a series of staircases and 
ramps to negotiate the steep side slopes. 

Average grades are under 5% for pathways between staircases. In general, the staircases are designed to 
have less than 11 steps in each run. However, there is one staircase requiring 15 steps.
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3.2 Safety and Accessibility Considerations

3.2.1 SAFETY

While both trail alignments were designed to lie outside of the Project’s construction area to allow public 
access around the site, the tie-in to the existing trail is situated near the construction vehicle entrance to the 
site. The construction of a temporary trail may encourage a higher volume of pedestrians to move through 
the park in an area that will be congested with construction traffic, increasing the risk and safety concern 
that an incident may occur.

3.2.2 ACCESSIBILITY

The access point for the East Trail will be from the existing trail. The East Trail alignment features a series 
of accessible ramps supported with handrails and multiple landings, which creates a rest area as well as a 
lookout.

For the West Trail alignment, the access point of the trail from Glen Ct. is new and will connect 
perpendicularly to the existing cul de sac. Because this access point is not existing, an increase in foot 
traffic may be promoted to this residential street. Additional enhancements with signage and wayfinding, or 
widening the trail head can improve visibility and safety while creating a more discernible space. Preference 
was given to more gradual slopes, typically under 5% grades, and sets of staircases under 11 steps (where 
possible) to allow eye sights beyond the staircases.

3.3 Highlight of Impacts to the Existing Site Drainage
The proposed boardwalk style pathway for the East and West Trails lie slightly above the existing ground 
elevations where possible. For both trail alignments, it is anticipated that there will be areas along the length 
of the pathways where the existing site drainage will be impeded. To address this eventuality, a series of 
temporary culverts, to ensure no ponding is occurring due to the construction of the trail, will be sized during 
the detailed design phase.

It is always recommended that when changing the surface permeability, grading, and when performing 
underground construction, a stormwater review of the site be performed to ensure the site will still drain as 
per the pre-construction conditions, and to ensure there is no unwanted ponding and surface erosion in the 
construction area or other areas caused by the trail construction.

3.4 Impact on Trees
Both the East Trail and the West Trail will require the removal of trees in the park to facilitate construction.

Talus Consulting (the Arborist) reviewed the site based on the conceptual designs of the East and West 
Trail alignments and drafted an Arborist Report dated November 28, 2022, attached in Appendix C. The 
Arborist Report assessed the impact that the temporary trails would have on trees in the park. The report 
identified 23 trees that will be impacted by the East trail alignment and 40 trees impacted by the West Trail
alignment, either requiring removal by being in the path of the trail or crossing through the Critical Root 
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Zone (CRZ) of the trees. The report notes that trees impacted will likely require removal. As such, the East
Trail would be preferred from the perspective of reducing the impact on trees in the park. However, the 
eastern trail appears to be approximately 35 metres longer and, as such, would affect more understory 
vegetation.

For compensation planting of removed trees, the Arborist Report recommends the 2:1 replacement of 
removed trees, and assumes that all impacted trees will require removal and replacement. The East Trail 
will require 46 trees to be planted, and the West Trail will require 80 trees planted, with a minimum 3 cm 
caliper.

3.5 Environmental Review 
Three potential environmental interactions have been identified for the proposed temporary trails. These 
consist of a loss of terrestrial habitat, possible interactions with aquatic habitat, and increased erosion 
potential.

The eastern trail also has a greater potential to interact with nesting birds if work is undertaken in the 
breeding bird window for the Lower Mainland (which can extend from February to August). Based on this, 
the western trail would be preferred. However, the differences are quite limited, particularly once restoration 
is factored into the design.

From an aquatic perspective, there appears to be no watercourses associated with the eastern trail. 
However, the survey for the western trail suggests that a watercourse crossing may be present where the
proposed trail transitions back to the existing trail. The survey would need to be extended to confirm. 
However, on the assumption that the watercourse is present, a site assessment would be required to 
confirm habitat values and determine whether environmental permitting under the federal Fisheries Act and 
provincial Water Sustainability Act would be required. Regardless of permitting requirements, a temporary 
culvert installation would be required, which might also necessitate site isolation during installation and 
removal.

The western trail is considerably steeper than the eastern trail and as such, it would be expected to have a 
greater potential for erosion and sedimentation. However, this difference is not considered significant.

Based on these factors, there does not appear to be a significant difference associated with environmental 
impacts for either proposed trail.

3.6 Area of Land Required for Construction Easement
It was assumed that easement required for trail construction is typically 3.0 m to either side of the trail 
center line. This will be re-examined during the detailed design phase to establish both the easement for 
the pathway and a working easement for the construction of it.

Based on the conceptual designs, the East Trail alignment requires approximately 850 m2 of temporary 
construction easement, and the West Trail requires approximately 730 m2 of temporary construction 
easement.
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3.7 Further Geotechnical Assessment
We recommend the contractor retain their own geotechnical engineer to assess the construction of the trail 
on the existing ravine slopes and design the temporary boardwalk trail foundations, including carrying out 
supplementary geotechnical investigations, if necessary.

Both trail options require significant tree removal from the slopes, which may have an impact on slope 
stability, though this would have to be confirmed through further geotechnical investigation during the 
detailed design of the trail. 

3.8 Construction Schedule
It is anticipated that construction of the temporary trail is to occur during the wet season, prior to the 
construction of the Project. Construction during the wet season is challenging due to the nature of working 
in wet conditions on a steep slope, and work during the wet season may face scheduling challenges for 
required concrete works. 

By using a boardwalk-style pathway, the boardwalk can be constructed modularly, in pieces and lengths,
offsite, to be trucked onsite and assembled in place. This can greatly reduce the assembly time onsite as 
most of the carpentry needed to make the boardwalk can be done offsite.

3.8.1 CONSTRUCTION DURATION

The construction steps necessary are as follows:

Start construction of modular pieces for the boardwalk.
Protect salvageable trees and remove trees requiring removal.
Clear and grub site as required.
Perform any grading as required in the design.
Install any foundations (piles, footings, etc.), bases, temporary retaining walls, etc. as required.
Install modular boardwalk.
Transition boardwalk into existing trail.

It would be anticipated that construction of this type of temporary pathway would take, with all materials 
available, approximately two (2) to three (3) months to complete during which it is expected the existing trail 
will be closed for public safety.



December 15, 2022
Ammar Mahdi, Evan Colyer
Page 7 of 10

Reference: Glenbrook Combined Sewer Overflow Gate Replacement – Temporary Trails Conceptual Design 

3.9 Temporary vs Permanent Trail Installation 
Stantec has assumed temporary boardwalk construction to minimize environmental impacts. With an 
elevated boardwalk, cut and fill can be minimized, but structural pile footings are required in locations where 
the boardwalk needs to be supported. This method is often used in ecologically sensitive areas as it 
minimizes the physical impact of the pathway on the existing vegetation. Trail removal could be relatively 
quick if either pathway was constructed as modules. During deconstruction, these modules can be reused 
and salvaged as needed. 

For a permanent installation, it is assumed that a gravel trail with asphalt landings would be constructed, 
similar to the switchback trail that is currently installed on the northeast side of the ravine, which would 
require more significant cuts and fills of the existing side slopes, creating a greater impact on the existing 
vegetation in the area. A geotechnical investigation would be required to determine the feasibility of this 
construction as it would cause greater disturbance to the side slopes in the Project area.

It is noted that the environmental impact of the gravel trail will make it less suitable for this application.

3.10 Class D Opinion of Probable Cost (OPC)
Refer to Appendix D for Class D OPCs (50% contingency included) for the East Trail and West Trail,
assuming temporary boardwalk construction, to be used as a budgetary cost estimate.

The cost for the East Trail is estimated at $343,950.00, and the West Trail at $313,650.00.
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4 Summary Comparison – East, West, and No Trail
The table below summarizes each trail option, as well as the option of no trail construction, and the additional impacts to the Glenbrook Ravine Park at the Project construction area.

Table 4-1 Trail Options Summary Comparison

Item East Trail West Trail No Trail

Accessibility
Allows public access through the North-East corner of the park
Designed according to Parks Canada Guidelines for Accessible 
Outdoor Recreation Facilities, wheelchair accessible

Allows public access through the North-East corner of the park
Not designed to be wheelchair accessible due to site constraints, 
includes stairs

Public access through trail to Ginger Drive

Public Safety
High exposure to the public where the temporary trail connects 
to the existing trail
Risk to adjacent properties during tree falling

High exposure to the public where the temporary trail connects 
to the existing trail
Risk to adjacent properties during tree falling

No exposure to trail construction traffic

Drainage Impact Elevated trail, minimal impact Elevated trail, minimal impact None

Number of Trees Impacted 23 trees will be impacted and assumed to require removal 40 trees will be impacted and assumed to require removal None

Environmental impact Very High, significant tree and vegetation removal
High potential for erosion due to steep side slopes

Very High, significant tree and vegetation removal
High potential for erosion due to steep side slopes

None

Area required for easement 850 m2 730 m2 None

Assumed Geotechnical Risk High, steep unstable side slopes and nearby properties settling
Very high, steep unstable side slopes and nearby properties 
settling None

Length of Closure of Trail Segment due to
Temporary Trail Construction 2-3 Months 2-3 Months None

Opinion of Probable Cost (Class D) $343,950 $313,650 None
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5 Conclusion

The construction of a temporary trail will have significant and lasting environmental impacts to Glenbrook 
Ravine Park, including the requirement to remove trees from the park, regardless of which trail option is 
selected. An Arborist assessed the trail concepts and anticipates that 23 trees will be removed for the East 
Trail and 40 trees will be removed for the West Trail. 

The temporary trail will have no benefit to public safety when compared to a trail closure, and maintaining 
trail access to Glenbrook Drive may encourage additional pedestrian traffic through areas of the site that 
will be congested with construction equipment, which will increase the risk and safety concern of an incident 
occurring.

It is expected that during the design and construction of the temporary trail, the existing trail segment to 
Glenbrook Drive will be closed for approximately two (2) to three (3) months.

Considering public safety and the potential long-term impacts to the environment within Glenbrook Ravine 
Park, and considering that access through the park will still be maintained through the alternate trail
towards Ginger Drive during the Project construction, a temporary trail around the Project construction site 
is not recommended to be constructed.
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Regards,

STANTEC CONSULTING LTD.

Prepared by:

Maciej Golaszewski BCSLA, CSLA, MLA, BLA, ENV SP, LEED® GA
Landscape Architect
Phone: 604-587-8407
Maciej.Golaszewski@stantec.com

Reviewed by:

Bandula De Silva MSc, P.Eng.
Senior Civil Engineer, Water
Phone: 604-587-8407
Bandula.DeSilva@stantec.com

Darryl Harty P.Eng.
Senior Civil Engineer, Water
Phone: Phone Number
Darryl.Harty@stantec.com

Attachment:
Appendix A – Project Area
Appendix B – Conceptual Trail Design Drawings
Appendix C – Arborist Report
Appendix D – Class D OPC



 

  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A – PROJECT AREA 



Glenbrook CSO
Gate Replacement
Construction Area

APPENDIX A - PROJECT AREA

East Temporary Trail

West Temporary Trail

Access to Ginger Drive to
remain open

Trail closure
required

Trail closure
required

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN



 

  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B – CONCEPTUAL TRAIL DESIGN DRAWINGS 
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APPENDIX C – ARBORIST REPORT 



 

 

 
 Arborist Report 

 
Glenbrook CSO Gate Replacement Project 

Temporary Pathway Tree-Impact Assessment   
 New Westminster, BC 

 
 

November 28, 2022 

 
 
 
 
 
 

 
 
 
 
 
 

 
                      

 
 
 
 
 

 
 

Talus Consulting  •   604-354-7799   •   talusbc@gmail.com 
                                                                                                                    Joe McLeod - BCSLA, ISA Certified Arborist # SO-4337A  
                                                                                                                    Tree Risk Assessment Qualified (TRAQ) 



 

 Talus Consulting - 604-354-7799 – talusbc@gmail.com  

      
 

  November 28, 2022 
 

Joe McLeod 
Talus Consulting 

1934 Parkside Lane 
North Vancouver, BC 

V7G-1X5 
ATTN:  Ammar Mahdi, P.Eng., PMP, ENV SP  

Senior Project Engineer 
Engineering, Design and Construction, Collection Systems 
Liquid Waste Services 
Metro Vancouver 

 
RE:   Arborist Report - Glenbrook CSO Gate Replacement Project 
   Temporary Pathway Tree-Impact Assessment 
 
 
Please accept this arborist report as an account of tree and site conditions as encountered at the 
time of the site visit on the morning of November 14, 2022. These observations inform the input and 
analysis related to the two temporary pathways under discussion at the north end of the Glenbrook 
Ravine. 
 
 
Sincerely, 

 
 
 
 
 
 
 
 

Joe McLeod   

BCSLA, ISA Certified Arborist (SO-4337A), TRAQ, LEED-AP  
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Introduction: 
 
This arborist report relates to trees located at the north end of the Glenbrook Ravine in New 
Westminster. Specifically, trees are examined within the study area (Fig.1) associated with the 
Glenbrook CSO Gate Replacement project led by Metro Vancouver. This report examines tree 
impacts in consideration of two possible temporary trails to accommodate access to the north end 
of the ravine system. Trail ‘A’ is located on the west side of the Glenbrook Ravine Trail and 
impacts forty (40) trees, while Trail ‘B’ located on the east side of the trail ties into the existing 
switchback ramp and impacts twenty-three (23) trees. Potential impacts of proposed 
development activities and associated mitigation recommendations are included to guide tree and 
forest stewardship decisions.   
 
This report has been prepared in keeping with regional expectations of the City of New 
Westminster and the standards of the International Society of Arboriculture. 
 

 
 
 
 

Figure 1: Context – Study Area at North End of Glenbrook Ravine in New Westminster 
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Methods: 
 
The trees in this arborist report were inventoried with a ground-based inspection on November 
14, 2022. The alignment of Trail ‘A’ and Trail ‘B’ were flagged in the field to inform the tree 
inventory. The tree locations are noted in the Tree Location Plan in the Appendix – the drawing 
notes tree locations as superimposed on Stantec’s ‘Conceptual Alternate Trail Alignments’ 
drawing. The drawing does not include the location of Tree #1 - #11 or Tree #59- #63 and these 
locations are on the east extent of the proposed alignments and not included in the conceptual 
drawing by Stantec. This arborist report presents tree inventory metrics and associated analysis 
of existing trees on and adjacent to the subject site. The following inventory data were collected 
for each tree: 
 

- Location - based on drawing as provided by Stantec 
- Tree Number  
- Species 
- DBH (diameter at breast height in centimetres, assumed to be 1.4m above grade).  
- Height (in metres) 
- Condition, summarized as follows: Dead; Very Poor; Poor; Fair; Good; and Very 

Good 
- CRZ (Critical Root Zone): This zone is considered to be the zone around the 

perimeter of the tree that is necessary to protect critical roots essential for stability 
and to ensure ongoing health. The term CRZ refers to a dimension that is based on the 
following formula in which the main variable is tree diameter:  
 

CRZ(m)=DBH(cm)x0.06m.  
 

 
For example, a tree with a diameter of 30cm will have a CRZ dimension of 1.8m 
radius from the stem and therefore a Tree Protection Zone (TPZ) equal to 10.2m² 
(Area= r², where r=CRZ). If trees are to be retained, the adoption of any CRZ 
dimension less than those recommended in the inventory table in this report should 
be approved by the project arborist.  
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Results: 
 
More specific attributes of trees and site conditions can be examined in further detail in the 
Appendices, which includes the Tree Inventory Table; Tree Location Plan; and Photo 
Compilation of Tree / Site Conditions. The Tree Inventory Table provides characteristics such as 
DBH, Height and Condition. 
 
The study area is located at the north end of the Glenbrook Ravine. The west and east slopes of 
the ravine are the proposed locations of alternative Trail ‘A’ and Trail ‘B’ respectively. The 
slopes are moderate and have limited native groundcovers such as swordfern. The majority of the 
groundcovers are invasive and include English ivy, Himalayan blackberry and limited Japanese 
knotweed. The forest is dominated by an over-storey of native early seral species that form the 
majority of the canopy – there are very few young and juvenile trees occupying the lower and 
mid-storey of the ravine forest environment.  
 
There were 63 trees examined in this inventory – forty (40) which were within the footprint and 
potential construction area of Trail ‘A’ on the west side of the ravine and twenty-three (23) 
associated with Trail ‘B’ on the east side of the ravine. The species composition (Fig.2) is 
dominated by Red Alder, Black Cottonwood and Big Leaf Maple. 
 

 
 
 
The majority of the trees are currently in ‘Fair’ condition. These trees are rooting on moderate to 
steep portions of slope and have shallow roots within the top half metre (0.5m) of soil. 
  

31.7%

28.6%

22.2%

9.5%

3.2% 3.2% 1.6%

Species Composition

Red Alder Black Cottonwood Big Leaf Maple Douglas Fir

Western Red Cedar Bitter Cherry Beaked Hazelnut

Figure 2: Species Composition (63-Trees inventoried) 
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Discussion and Recommendations: 
 
In consideration of tree impacts, the loss of more than 25% of roots from the CRZ is enough to 
cause destabilization of the stem and root-plate. This decrease of structural integrity may 
increase the risk of failure and pose a threat to public safety. Construction activities to support 
the installation of Trail ‘A’ or Trail ‘B’ will result in the loss of significantly more than 25% of 
roots within the CRZ of identified trees. 
 
Trail ‘A’: The construction of Trail ‘A’ will have a greater impact on trees due to steeper slopes 
and the number of trees (40) within the trail alignment and construction footprint. This considers 
the cut/fill necessary to construct the trails as well as grading and soil compaction to provide 
walkable grades.  
 
Trail ‘B’: The construction of Trail ‘B’ will have less impact on trees, however up to twenty-
three (23) are within the trail alignment and construction footprint and will likely need to be 
removed.  
 
Visual Impacts: Extensive tree removals will be necessary within the north Glenbrook Ravine 
ecosystem to support the construction of either alternative trail alignment. Up to forty (40) trees 
on Trail ‘A’ and slightly less (23) for Trail ‘B’. This degree of tree removal will have a 
significant visual impact to the recreation space and may result in community concerns. In 
addition, the footprint of the trail will not be able to be replanted and compensation plantings 
will be necessary outside of the trail footprint. Additional light reaching the forest floor from 
removals will support understorey plantings, but may also promote more aggressive 
establishment of invasive species unless managed. 
 
Compensation Planting: The removal of trees to accommodate proposed trails will necessitate 
replacement tree planting at a ratio of 2:1 (two trees planted for each tree removed). Trail ‘A’ 
will require eighty (80) trees to be planted, while Trail ‘B’ will require forty-six (46) trees to be 
planted. The City of New Westminster states that all replacements shall meet the following 
criteria: 
 

- Be at least 3cm caliper, but 5-6cm is optimal. Caliper is the diameter of a tree 
measured 15cm from the top of the root ball; 

- Reach a minimum height of 5m (20ft) at maturity – approximately 25 years of age; 
- No weeping, dwarf, hedge, or palm species or varieties; and 
- No fruit-bearing species such as apple, pear, plum, cherry, and peach 

 
With this in mind, replacement trees should be native species that provide slope stabilization and 
habitat values to improve the ravine environment. These species include: Douglas Fir; Grand Fir; 
Western Red Cedar; Vine Maple; Pacific Yew; and Big Leaf Maple.  
 
Other Considerations: One current limitation of Stantec’s proposed trail alignments is that 
although the centreline of each trail was laid out on site to support the field work, the full extent 
of the alignment and footprint was not laid out nor were site grades shown with survey stakes. As 
such, assumptions were made in the field based on experience and preliminary drawings. Exact 
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tree locations relative to the construction footprint are necessary for more accurate measurements 
and improved decisions related to tree retention and risk management decision-making.  
 
The following interventions will offset potential tree removal impacts and enhance the forest 
environment following work: 
 

Coarse Woody Debris: Small branches and brush should be chipped and removed 
from site during tree removals to limit accumulations of fine fuels. Large diameter 
logs greater than 20cm diameter should be left on site in safe and appropriate forested 
areas or edges. This coarse woody debris will allow for several benefits including 
retention of soil moisture and habitat for various flora and fauna. 
 
Landscaping: Future tree planting should be in locations that will limit risks of 
trampling and also be sited in mixed shade to maximize water moisture in droughty 
summer periods. If tree planting takes place in higher use and solar exposed areas, 
the stems should be protected and watering should occur during dry months (May – 
Sept). Replacement trees should be large-stature nursery stock to assist in 
establishment. The future plantings may need to have brush matting placed around 
the growing root zone to hold-back competing vegetation during tree establishment.  
 
Tree Protection Fencing: (See Appendix) - It is recommended that if tree retention 
is possible, tree protection fencing should be erected around retention trees. Tree 
protection fencing around all retained trees is necessary prior to construction and 
should remain throughout the duration of construction. This fencing should be 
installed on the perimeter of the CRZ where necessary. The construction of tree 
protection fencing closer to subject trees than the recommended CRZ dimensions 
should be approved by the project arborist. Tree protection fencing should be erected 
by the contractor and inspected by the project arborist prior to construction. The 
project arborist should be retained to inspect the site trees during construction and 
following construction to monitor the condition of the retained trees. 
 
Wildlife: Prior to commencing any removals of trees, trees should be inspected to 
ensure no wildlife are nesting or hibernating in trees. Should tree removals proceed 
on this site, all removals should take place outside of seasons during which birds or 
small mammals may be nesting or hibernating. If removals do need to take place 
during this period, the trees should be inspected by a Registered Professional 
Biologist prior to work commencing. 

 
 
 
 
Queries that arise in relation to this report can be directed to Talus Consulting 
(talusbc@gmail.com - 604-354-7799). 
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APPENDIX: Tree Inventory

Tree # Common Latin DBH (cm) Height (m) Condition CRZ (m) Location

1 Red Alder Alnus rubra 15 15 Fair 0.9 Trail 'A' 
Westside

2 Black Cottonwood Populus trichocarpa 55 20 Fair 3.3 Trail 'A' 
Westside

3 Big Leaf Maple Acer macrophyllum multistem: 
30/60/25/25 25 Fair 4.5 Trail 'A' 

Westside

4 Black Cottonwood Populus trichocarpa 80 25 Fair 4.8 Trail 'A' 
Westside

5 Black Cottonwood Populus trichocarpa 45 20 Fair 2.7 Trail 'A' 
Westside

6 Black Cottonwood Populus trichocarpa 70 25 Fair 4.2 Trail 'A' 
Westside

7 Black Cottonwood Populus trichocarpa 80 25 Fair 4.8 Trail 'A' 
Westside

8 Red Alder Alnus rubra 45 20 Fair 2.7 Trail 'A' 
Westside

9 Red Alder Alnus rubra 30 20 Fair 1.8 Trail 'A' 
Westside

10 Red Alder Alnus rubra 25 20 Fair 1.5 Trail 'A' 
Westside

11 Red Alder Alnus rubra 20 15 Dead 1.2 Trail 'A' 
Westside

12 Big Leaf Maple Acer macrophyllum 30 20 Poor 1.8 Trail 'A' 
Westside

13 Big Leaf Maple Acer macrophyllum 25 20 Poor 1.5 Trail 'A' 
Westside

14 Big Leaf Maple Acer macrophyllum 20 10 Poor 1.2 Trail 'A' 
Westside

15 Big Leaf Maple Acer macrophyllum 30 15 Poor 1.8 Trail 'A' 
Westside

16 Big Leaf Maple Acer macrophyllum 30 20 Fair 1.8 Trail 'A' 
Westside

17 Red Alder Alnus rubra 25 15 Fair 1.5 Trail 'A' 
Westside

18 Red Alder Alnus rubra 25 15 Fair 1.5 Trail 'A' 
Westside
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Joe McLeod - ISA Certified Arborist #SO-4337A and TRAQ
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19 Red Alder Alnus rubra 15 10 Poor 0.9 Trail 'A' 
Westside

20 Black Cottonwood Populus trichocarpa 50 25 Fair 3.0 Trail 'A' 
Westside

21 Red Alder Alnus rubra 15 15 Fair 0.9 Trail 'A' 
Westside

22 Beaked Hazelnut Corylus cornuta 10 5 Good 0.6 Trail 'A' 
Westside

23 Red Alder Alnus rubra 20 10 Dead 1.2 Trail 'A' 
Westside

24 Black Cottonwood Populus trichocarpa 50 25 Fair 3.0 Trail 'A' 
Westside

25 Black Cottonwood Populus trichocarpa 60 25 Fair 3.6 Trail 'A' 
Westside

26 Red Alder Alnus rubra 20 5 Dead 1.2 Trail 'A' 
Westside

27 Big Leaf Maple Acer macrophyllum multistem: 
15/15 10 Fair 1.3 Trail 'A' 

Westside

28 Big Leaf Maple Acer macrophyllum 5 5 Fair 0.3 Trail 'A' 
Westside

29 Red Alder Alnus rubra 25 15 Fair 1.5 Trail 'A' 
Westside

30 Red Alder Alnus rubra 25 15 Fair 1.5 Trail 'A' 
Westside

31 Red Alder Alnus rubra 25 15 Poor 1.5 Trail 'A' 
Westside

32 Big Leaf Maple Acer macrophyllum 30 15 Fair 1.8 Trail 'A' 
Westside

33 Western Red Cedar Thuja plicata 45 20 Good 2.7 Trail 'A' 
Westside

34 Western Red Cedar Thuja plicata 20 15 Good 1.2 Trail 'A' 
Westside

35 Douglas Fir Pseudotsuga menziesii 30 15 Fair 1.8 Trail 'A' 
Westside

36 Douglas Fir Pseudotsuga menziesii 25 15 Fair 1.5 Trail 'A' 
Westside

37 Douglas Fir Pseudotsuga menziesii 20 15 Fair 1.2 Trail 'A' 
Westside

38 Douglas Fir Pseudotsuga menziesii 20 15 Fair 1.2 Trail 'A' 
Westside

39 Douglas Fir Pseudotsuga menziesii multistem: 
30/20 15 Fair 2.2 Trail 'A' 

Westside

40 Black Cottonwood Populus trichocarpa 50 25 Fair 3.0 Trail 'A' 
Westside

41 Black Cottonwood Populus trichocarpa 30 20 Fair 1.8 Trail 'B' 
Eastside
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42 Black Cottonwood Populus trichocarpa 60 20 Good 3.6 Trail 'B' 
Eastside

43 Black Cottonwood Populus trichocarpa 30 15 Dead 1.8 Trail 'B' 
Eastside

44 Douglas Fir Pseudotsuga menziesii 10 8 Good 0.6 Trail 'B' 
Eastside

45 Black Cottonwood Populus trichocarpa 50 20 Dead 3.0 Trail 'B' 
Eastside

46 Black Cottonwood Populus trichocarpa 65 25 Fair 3.9 Trail 'B' 
Eastside

47 Black Cottonwood Populus trichocarpa 50 20 Dead 3.0 Trail 'B' 
Eastside

48 Big Leaf Maple Acer macrophyllum 20 15 Poor 1.2 Trail 'B' 
Eastside

49 Big Leaf Maple Acer macrophyllum 20 15 Poor 1.2 Trail 'B' 
Eastside

50 Bitter Cherry Prunus emarginata 30 25 Fair 1.8 Trail 'B' 
Eastside

51 Bitter Cherry Prunus emarginata 35 25 Fair 2.1 Trail 'B' 
Eastside

52 Big Leaf Maple Acer macrophyllum 45 25 Fair 2.7 Trail 'B' 
Eastside

53 Big Leaf Maple Acer macrophyllum 45 25 Fair 2.7 Trail 'B' 
Eastside

54 Big Leaf Maple Acer macrophyllum 45 25 Fair 2.7 Trail 'B' 
Eastside

55 Black Cottonwood Populus trichocarpa 80 25 Good 4.8 Trail 'B' 
Eastside

56 Black Cottonwood Populus trichocarpa 90 25 Good 5.4 Trail 'B' 
Eastside

57 Black Cottonwood Populus trichocarpa 80 25 Good 4.8 Trail 'B' 
Eastside

58 Red Alder Alnus rubra 15 15 Fair 0.9 Trail 'B' 
Eastside

59 Red Alder Alnus rubra 30 15 Fair 1.8 Trail 'B' 
Eastside

60 Red Alder Alnus rubra 30 15 Fair 1.8 Trail 'B' 
Eastside

61 Red Alder Alnus rubra 30 15 Poor 1.8 Trail 'B' 
Eastside

62 Red Alder Alnus rubra 25 15 Poor 1.5 Trail 'B' 
Eastside

63 Red Alder Alnus rubra 30 20 Dead 1.8 Trail 'B' 
Eastside
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APPENDIX B - TEMPORARY TRAIL DRAWINGS



Japanese Knotweed along Trail ‘A’ alignment

View northwest to tree-covered slope and Trail ‘A’ 
path alignment. Note extensive English ivy

View of base of Tree #24 & #25

View of base of tree on Trail ‘A’ alignment. Note 
extensive groundcovers and understorey.

APPENDIX 1: Photo-Compilation of Tree / Site Conditions



Canopy of Tree #24 & #25

View south along Trail ‘A’ alignment

View north toward Tree #33 - #41 at top of slope 
and west extent of Trail ‘A’ alignment

View of Tree #50 & #51 - both Bitter Cherries - 
along Trail ‘B’ alignment



View northeast along Trail ‘B’ alignment with or-

View north along centre of R.O.W. with Trail ‘A’ alignment on western slope (left image) and Trail ‘B’ align-
ment on eastern slope (right edge of image)

View of canopy of Tree #62 & #63







LIMITATIONS: 

1. Talus Consulting makes no guarantee, representation or warranty (express or implied) with 
regard to: this report; the findings, conclusions and recommendations contained herein; or the 
work referred to herein.

2. Talus Consulting conducts all levels of service in adherence to the standards of the 
International Society of Arboriculture (ISA). That said, to state with 100% accuracy the exact 
health status and the inherent risk associated with every tree is impossible. Trees are dynamic 
organisms, not defined by physical stasis, but constantly changing from the actions of time, 
weather, gravity and countless abiotic and biotic forces. To add to the challenge, the absolute 
health of a tree can’t be determined through visual inspection alone, while more complex tools 
of investigation also have their inherent limitations and will never reveal the full story of a 
tree’s physical condition or life history. Even the most healthy trees may break apart 
spontaneously, while trees appearing stressed and on the verge of failure may remain intact 
presenting no hazard. 

3. Arborist Reports prepared by Talus Consulting prepare a snapshot of the site tree(s) at a 
moment in time and describe their physical characteristics and site conditions affecting the 
trees. Arborist reports are visual inspections and do not examine each tree in the level of detail 
that may be required to determine with increased accuracy if a tree presents an increased risk of 
failure - this is the role of a Tree Risk Assessment. Tree Risk Assessments, which examine trees 
in much greater detail and postulate a likelihood of failure, may be prepared by Talus 
Consulting. It is entirely the responsibility of the client to pursue a Tree Risk Assessment, 
whether it is recommended in an Arborist Report or not. If Talus Consulting do not 
recommend a  tree for a Tree Risk Assessment, it is no guarantee that the tree will not fail and 
cause harm. It is also the client’s sole responsibility to remove any trees and/or portions of trees 
that present a risk to society whether or not Talus Consulting have identified the risk. 

 
4. Except as expressly stated in this report, the findings, conclusions and recommendations set 

out in this report are valid for the exact time period during which the assessment leading to all 
findings, conclusions and recommendations was conducted. Talus expressly excludes any duty 
to provide any such modification if generally accepted assessment techniques and prevailing 
professional standards and best practices change.

5. It is intended for the sole and exclusive use by the Client for the purpose(s) set out in this 
report. Any use of, reliance on or decisions made based on this report by any person other than 
the Client, or by the Client for any purpose other than the purpose(s) set out in this report, is 
the sole responsibility of, and at the sole risk of, such other person or the Client, as the case 
may be. Talus accepts no liability or responsibility whatsoever for any losses, expenses, 
damages, fines, penalties or other harm (including without limitation financial or 
consequential effects on transactions or property values, and economic loss) that may be 
suffered or incurred by any person as a result of the use of or reliance on this report or the 
work referred to herein. The copying, distribution or publication of this report (except for the 
internal use of the Client) without the express written permission of Talus (which consent may 

Talus Consulting    604-354-7799    talusbc@gmail.com



be withheld in Talus’s sole discretion) is prohibited. Talus retains ownership of this report and 
all documents related thereto both generally and as instruments of professional service.

4. The Client acknowledges that it is both professionally and practically impossible to predict 
with absolute certainty the behaviour of any single tree, or groups of trees, in all given 
circumstances. Inevitably, a standing tree will always pose some risk. Most trees have the 
potential for failure and this risk can only be eliminated if the risk is removed (e.g. a tree or 
branch). 

5. Nothing in this report is intended to constitute or provide a legal opinion, and Talus expressly 
disclaims any responsibility for matters legal in nature (including, without limitation, matters 
relating to title and ownership of real or personal property and matters relating to cultural and 
heritage values). Talus makes no guarantee, representation or warranty (express or implied) as 
to the requirements of or the compliance of applicable laws, rules, regulations, or policies 
established by federal, provincial, local government or First Nations bodies (collectively, 
“Government Bodies”) or as to the availability of licenses, permits or authorizations of any 
Government Body. Revisions to any regulatory standards (including by-laws, policies, 
guidelines an any similar directions of a Government Bodies in effect from time to time) 
referred to in this report may be expected over time. As a result, modifications to the findings, 
conclusions and recommendations in this report may be necessary. Talus expressly excludes any 
duty to provide any such modification if any such regulatory standard is revised.  

6. Talus shall not be required to give testimony or to attend court by reason of this report unless 
subsequent contractual arrangements are made, including payment of an additional fee for 
such services as described in the fee schedule and contract of engagement.

7. In preparing this report, Talus has relied in good faith on information provided by individuals 
including, but not limited to, certain persons, government bodies, government registries and 
agents and representatives of each of the aforementioned, and Talus assumes that such 
information is true, correct and accurate in all material respects. Talus accepts no responsibility 
for any deficiency, misinterpretations or fraudulent acts of or information provided by such 
persons, bodies, registries, agents and representatives.

8. Sketches, diagrams, graphs, and photographs in this report, being intended as visual aids, are 
not necessarily to scale and should not be construed as engineering or architectural reports or 
surveys.

9. Loss or alteration of any part of this report invalidates the entire report.
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APPENDIX D – CLASS D OPINION OF PROBABLE COST 
 



GLENBROOK COMBINED SEWER OVERFLOW GATE REPLACEMENT PROJECT
OPINION OF PROBABLE COST FOR TRAIL CONSTRUCTION BASED ON CONCEPT DESIGN

Quantity Unit Unit Cost Total Notes
1 LS $ 9,000.00 $ 9,000.00 5% of construction, rounded to nearest 1000
1 LS $ 30,000.00 $ 30,000.00 On site 3 days a week for 2 months
1 LS $ 20,000.00 $ 20,000.00 Allowance, assume 3 boreholes
1 LS $ 30,000.00 $ 30,000.00 On site 3 days a week for 2 months

46 ea $ 300.00 $ 13,800.00 Assume all impacted trees require removal, and 2:1 replacement

1 LS $ 13,000.00 $ 13,000.00
880 m2 $ 30.00 $ 26,400.00
158 Lm $ 300.00 $ 47,400.00 Pressure treated spruce, includes footings

14 Lm $ 1,400.00 $ 19,600.00 Pressure treated spruce
1 LS $ 20,100.00 $ 20,100.00 Includes removal of boardwalk, additional plantings as required, 

assumed 30% of boardwalk construction
Subtotal  $229,300.00 
Contingency (50%)  $     114,650.00 
 Total  $     343,950.00 

Quantity Unit Unit Cost Total Notes
1 LS $ 12,000.00 $ 12,000.00 5% of construction, rounded to nearest 1000
1 LS $ 30,000.00 $ 30,000.00 On site 3 days a week for 2 months
1 LS $ 20,000.00 $ 20,000.00 Allowance, assume 3 boreholes
1 LS $ 30,000.00 $ 30,000.00 On site 3 days a week for 2 months

80 ea $ 300.00 $ 24,000.00 Assume all impacted trees require removal, and 2:1 replacement

125 Lm $ 80.00 $ 10,000.00
720 m2 $ 30.00 $ 21,600.00
125 Lm $ 300.00 $ 37,500.00 Pressure treated spruce, includes footings

8 ea $ 3,000.00 $ 24,000.00 Pressure treated spruce
1 LS $ 18,450.00 $ 18,450.00 Includes removal of boardwalk, additional plantings, earthwork  as 

required, assumed 30% of boardwalk construction

Subtotal  $209,100.00 
Contingency (50%)  $     104,550.00 
 Total  $     313,650.00 

Erosion and Sediment Control
Clearing and Grubbing
Boardwalk
Stairs
Restoration

Mob / Demob
Geotechnical Engineer
Geotechnical Investigation
Arborist
Tree Replacement

Retaining Walls

West Trail
Item

Restoration

Arborist
Tree Replacement

Clearing and Grubbing
Boardwalk (incl. footings)

Erosion and Sediment Control

East Trail
Item
Mob / Demob
Geotechnical Engineer
Geotechnical Investigation


