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Maureen Kelly, P.Eng. 
BC Ministry of Transportation and Infrastructure 
310-1500 Woolridge Street 
Coquitlam, BC V3K 0B8 

Via email: Maureen.Kelly@gov.bc.ca 

Re: Peers Creek Frontage Road Geotechnical Assessment and Recommendations 

1.0 INTRODUCTION 

The British Columbia Ministry of Transportation and Infrastructure (MoTI) is proceeding with the 
remediation of Peers Creek Frontage Road (PCFR), located about 13 km east of Hope, British 
Columbia (BC). Flooding on the Coquihalla River in November and December 2021 caused 
extensive erosion and damage to infrastructure throughout the river valley, including washouts of 
PCFR and Highway 5 (located adjacent to PCFR). PCFR washout occurred during two separate 
flood events: 

• November 15 to 16, 2021: the Coquihalla River eroded through PCFR and removed a 
small section of Highway 5. The river also avulsed along a portion of PCFR. 

• November 28 to December 2, 2021: the Coquihalla River eroded further into Highway 5 
upstream of the avulsion. The river also avulsed along the original November avulsion 
path, but continued further south, reentering the mainstem of the Coquihalla River near 
the Peers Creek Bridge. Area shown in Photograph 1 and 2 attached. 

During the response phase, MoTI constructed embankment repairs and a riprap revetment along 
Highway 5 in the former location of PCFR along a 150 m section, as shown in Photographs 3 to 
5 attached. The riprap revetment constructed during the response phase turns east at the 
downstream end (i.e., perpendicular to Highway 5) to reduce the potential for additional avulsions 
along the former PCFR alignment during the spring freshet.  

MoTI has retained BGC to provide geotechnical engineering services for the final reinstatement 
work. BGC has also been retained to complete the hydrotechnical assessment and hydrotechnical 
design for the revetment remediation. MoTI has retained McElhanney Consulting Ltd. 
(McElhanney) to complete the road design and act as the project management consultant. 

The design for final reinstatement of PCFR is currently at the 50% design phase dated 
October 14, 2022 and provided to BGC on October 25, 2022, including the drawings in 
Appendix A. BGC understands that Kiewit Corporation (Kiewit) intends to complete interim repairs 
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of PCFR to provide construction access for the Trans Mountain Expansion Project in advanced 
on the final reinstatement being completed by MoTI. Based on an email with MoTI (Maureen 
Kelly) on October 24, 2022, BGC understands that Kiewit will be assuming engineer of record 
responsibilities for the design and construction of the interim geotechnical work.  

1.1. Scope of Work 

The general scope of services for this work was provided in BGC proposal entitled “Work Plan 
and Cost Estimate for Hydrotechnical and Geotechnical Engineering Services for the Peers Creek 
Frontage Road, near Hope, BC and dated July 26, 2022 (revised). The geotechnical work scope 
outlined as part of the larger scope included: 

1. A site visit to evaluate the existing conditions. 
2. Geotechnical recommendations for the PCFR reinstatement work. 

All work was completed under the existing As and When Geotechnical Engineering and Design 
Services contract (Contract No. 861CS1183) between BGC and MoTI, dated 
September 16, 2021. 

2.0 SITE RECONNAISSANCE 

A field reconnaissance was carried out by BGC on October 18, 2022 along PCFR within the 
proposed reinstatement with the purpose of making observations on the current site conditions 
and work completed as part of the response phase. Observations and commentary are 
summarized below in Table 2-1 as they specifically relate to the area of the preliminary proposed 
alignment. BGC also reviewed photographs collected by others during the washout and during 
the response phase of work for the discussion in Table 2-1. 

Table 2-1. Observations along PCFR within the proposed embankment alignment. Alignment 
chainage as provided by McElhanney’s 50% design in Appendix A. 

Approx. 
Project 

Alignment 
Chainage 

(from) 

Approx. 
Project 

Alignment 
Chainage 

(to) 

BGC site observations  
(Includes comparison between photos by others during the 

response, where possible) 

100+00  
(south 
limits of 
PCFR) 

101+20 

• Photographs provided by others from early March 2022 showed 
rockfill placement with a dozer and apparent compaction with a 
smooth drum roller. No documentation of the rockfill placement was 
provided to BGC. 

• BGC observed rockfill on the exposed slopes that ranged in sizes up 
to 600 mm (intermediate rock dimension). 

• A localized area of settlement was observed immediately west of the 
rockfill toe measuring 5.6 m in diameter. 

• An 800 mm diameter CSP culvert appeared to have been installed on 
March 14 and 15, 2022, based on photographs provided by others. 
No documentation of the culvert backfill was provided. 

• Areas shown in Photographs 2, 5, 14 to 18. 
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Approx. 
Project 

Alignment 
Chainage 

(from) 

Approx. 
Project 

Alignment 
Chainage 

(to) 

BGC site observations  
(Includes comparison between photos by others during the 

response, where possible) 

101+20 103+30 

• BGC observed that some rockfill was placed to create a level surface 
along this section during the response phase. Rockfill placement 
appeared thickest (up to approximately 1 m thick) on the east shoulder 
of the temporary access. The toe of the rockfill was against native 
sandy soils and piled wood debris. 

• Existing Highway 5 embankment slopes have riprap of various size 
up to about 600 mm (intermediate dimension) exposed. 

• Areas shown in photographs 2, 12, and 13. 

103+30 103+70 

• Photographs provided by others from the initial response showed fill 
was placed to which allowed a connection with Highway 5. No 
photographs or construction records of materials and construction 
methods were provided. Material outside of the travelled path appears 
to have been placed without compaction. 

• Areas shown in photographs 11 and 12, labelled as ramp to 
Highway 5. 

103+70 104+70 

• BGC observed that the section appeared to be on existing fluvial 
channel materials or reworked fluvial materials with little to no material 
added as part of the response phase. The material consisted of sand, 
gravel and cobbles. 

• Areas shown in photographs 6, 10, and 11. 

104+70 105+20 

• Photographs provided by others from the initial response appeared to 
show this area near level with the elevation of Highway 5 and was 
constructed early in the response work to cut off water flowing into the 
evulsion channel. No photographs or construction records 
documentation of materials and construction methods used were 
provided. The upper 300 mm is high fines (silt and clay) material that 
has grass. 

• Area shown in photograph 9. 

105+20 106+60 

• BGC observed a 150 m disconnect between the existing pavement at 
the north end of PCFR and the temporary access road near 
station 105+20. 

• BGC observed riprap rock ranging from about 2.5 m to 0.5 m 
(intermediate axis measured) within the revetment. Larger riprap 
pieces were observed near the toe imbedded into the river channel 
substrate. 

• The large diameter riprap appears to have been placed directly 
against the Highway 5 embankment that was repaired as part of the 
response work. 

• Areas shown in photographs 3, 4, and 8. 
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Approx. 
Project 

Alignment 
Chainage 

(from) 

Approx. 
Project 

Alignment 
Chainage 

(to) 

BGC site observations  
(Includes comparison between photos by others during the 

response, where possible) 

106+60  
107+88 
(North limit 
of PCRF) 

• BGC observed the existing pavement in this section was generally in 
good condition. An apparent localized 1.5 m diameter depression in 
the pavement was observed. This depression could be evidence of 
internal embankment erosion and settlement of the existing pavement 
structure. 

• Vegetation (grasses) on the shoulder and within the ditch and 
embankment slopes of Highway 5. 

• Area shown in Photograph 9. 
Note: 

1. Alignment chainage has been rounded to the nearest 10 m, unless actual boundary chainage has been shown on the 
50% design drawings. 

3.0 GEOTECHNICAL DESKTOP REVIEW 

Surficial Geology 

A limited desktop review of the geology surrounding the site was completed by BGC for this 
project using available information. The surficial geology was interpreted from work completed by 
BGC for other clients that overlap with the project limits. The work by BGC for others 
(BGC, August 2014) described the area in vicinity of the PCFR as fluvial plain (Fp) or active 
floodplain (FAp) subject to channel changes from the Coquihalla River. Based on visual 
observations and review of photographs within the project limits the washout under Peers creek 
exposed sand, gravel and cobble mixture with some boulders, as shown in Photographs 2 and 3 
attached. 

Historical Subsurface Data 

The MoTI provided historical borehole records that were part of the New Coquihalla Highway 
Project that appear to have been drilled in 1983, logs are provided in Appendix B. Two boreholes, 
BH #83-2 (termination depth 15.5m) and BH #83-3 (termination depth 30.6 m), are located about 
250 m from the south end of the project limits. The soils were described by others as: very dense 
GRAVEL sandy to SAND gravelly with cobbles and inferred boulders. Split spoon values record 
indicated high blow counts between 50 and 100 for the majority of the boreholes. 

A search of the BC Groundwater Wells and Aquifers online database indicates two water supply 
wells near PCFR. Well Tag Number 70643 is registered at 69101 Othello Road which is located 
west and upslope of the PCFR site. The lithology records by others indicate silty gravel and 
cobbles between 3.6 m and 8.5 m, and gravels between 8.5 m and 12.1 m. 
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4.0 ENGINEERING ASSESSMENT 

4.1. Seismic Hazard 

For the purposes of assessing stability of the earth embankments during a seismic event, the 
Peers Creek Project will follow the Canadian Highway Bridge Design Code, CHBDC (CSA, 2019, 
Section 6-19) where possible, which refers to the seismic hazard provisions of the current 
National Building Code of Canada (NBCC) (CCBFC, 2020). The classification for seismic site 
response considers the average properties of the top 30 m of the soil profile. In the absence of 
shear wave velocity data, seismic site classification was determined from average Standard 
Penetration Test (SPT) blow counts measured during the historical nearby borehole drilled to 30 
m, as provided in Appendix B. Using this information, the site has been estimated as Class D (stiff 
soil) for the purposes of this project.  

BGC was asked by MoTI to provide the PGA (Peak Ground Acceleration) values from both the 
2015 and 2020 Building Codes that will be considered for assessment of the embankment 
stability. The values given below are for a ground motion with a return period of 1 in 475 years. 

• PGA from 2015 NBCC (Site Class D) – 0.098 g 
• PGA from 2020 NBCC (Site Class D) – 0.126 g. 

4.2. Embankment Stability Assessment 

Slope stability analyses were performed using the two-dimensional limit equilibrium method in 
Slope/W (GEO-SLOPE, 2021), a commercially available limit equilibrium stability analysis 
software program. The Morgenstern-Price method of analysis was used, which considers both 
force and moment equilibrium. Unless otherwise noted, an optimized failure surface and minimum 
factor of safety (FoS) calculated by the software is reported herein. The optimized failure surface 
allows for incrementally altering portions (from one defined geometric shape) of slip surfaces and 
thereby refining the critical slip surface geometry and FoS. 

In determination of the global stability of embankment design criteria, the following was 
considered for the understanding and consequence. A low degree of understanding was applied 
given the assessment has relied on available historical boreholes provided by MoTI for a site 
150 m south. Groundwater conditions were estimated based on the fluctuations of the Coquihalla 
River. A low consequence was applied given that PCRF runs directly adjacent to Highway 5 and 
alternate route access is possible and currently being used. At this time BGC understands, PCFR 
provides access to one resident and various pipeline operators (with an alternate access currently 
being used). 

One cross section was analyzed at the location shown in Appendix D, Figure D-1. The cross 
section was taken from the 50% design prepared by McElhanney at section 104+20. This section 
was selected as it is outside of the main Coquihalla River channel and will not have riprap rock 
on the slopes or riprap keyed in below the toe of the slopes. Riprap rock on the slopes is estimated 
to provide increased stability of the embankment slopes. 
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Subsurface soil conditions were based on available observations from the site reconnaissance 
and historical geotechnical borehole data (as discussed above in Section 3.0) from a nearby site. 
Groundwater conditions were estimated based on the approximate flow conditions of the 
Coquihalla River and is subject to change upon finalization BGC’s hydrotechnical analysis for the 
project. The material parameters used for the slope stability analyses are summarized in 
Table 4-1 and estimated based on BGC’s experience with similar materials. 

Table 4-1. Soil parameters for slope stability analyses. 

Soil Layer Unit Weight 
(kN/m3) 

Effective Cohesion 
(kPa) 

Friction Angle 
(degrees) 

Earth Embankment (Imported Sand 
and Gravel)1 20 0 36 

Fluvial (Gravel, sand and cobbles) 
Foundation Soils) 20 0 35 

Riprap (if applicable) 24 0 55 
Note: 

1. Assumes the Earth Embankment material is consistent with a sand and gravel with less than 5% fines. 

The following cases were analyzed for the section at 104+20: 
1. Case 1: Steady State conditions with water level of near the toe of the proposed 

embankment, approximately elevation 217.4 m representing a river level elevation near the 
toe of the embankment (permanent). 

2. Case 2: Flood conditions for the assumed 200-year return period have been estimated at 
this time to be approximately elevation 219 m (temporary condition). Scour and loss of 
embankment material has not been considered at this time and shall be addressed by the 
Hydrotechnical Engineer where required. 

3. Case 3: A rapid draw down case has been assessed with a dropping river level from 
218.0 m (westbound ditch elevation) to 217.4 m elevation (approximate toe of the 
embankment slope as a temporary condition. Given the relatively free draining nature of 
anticipated foundation soils (fluvial unit), the relatively small embankment heights (less 
than 3 m), and the proposed embankment fills consisting of sand and gravel with less than 
5% fines, a rapid drawdown condition within the embankment is unlikely to occur. 

4. Case 4: Seismic case considering “other geotechnical systems” shall have at least 50% of 
the travelling lanes (one lane for PCFR) available following ground motions with a return 
period of at least 475-years, as outlined in Section 6.14.2.3 in Bridge Standards and 
Procedures Manual Volume 1 MoTI’s Supplement to CSA S6:19 Canadian Highway Bridge 
Design Code (CHBDC Supplement) (MoTI, July 2022). The seismic case analysis 
considers a horizontal seismic load of 50% of the PGA based on 475-year return period for 
PGA from 2020 NBCC which corresponds to 0.063 g. 

Other considerations for the slope stability analyses are as follows: 
1. The current preliminary interim design as shown in Appendix A has no structures or 

culverts (no culverts greater than 3 m) and therefore the culvert structures are not treated 
as such. 
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2. In all cases the entry surface was restricted to be no closer than 0.5 m from the road 
shoulder. BGC assumes that more than this amount of loss to the shoulder could 
adversely impact normal traffic operations. 

3. A typical live load surcharge to simulate parked traffic in each of the two travelling lanes 
was considered and has been represented by a 12 kPa 6 m wide strip load across the 
travelling lanes. 

MoTI Technical Circular Geotechnical Design Criteria T-04/17 provides direction for soil slope 
and embankment design. Based on Table 6.2b of MoTI’s Supplement to CHBDC S6-19 
(MoTI, July 2022), the required minimum FoS for global stability of embankments with a low 
degree of understanding and low consequence factor is 1.45 for permanent conditions (Case 1 
and Case 3) and 1.24 for temporary conditions (Case 2) and 1.10 for seismic conditions using a 
pseudo static analysis (Case 4). These FoS targets were considered to be suitable by the MoTI 
as per phone communication between Ian Polos (BGC) and Maureen Kelly (MoTI) on 
October 17, 2022. The required factor of safety of 1.10 for pseudo static condition was provided 
in Technical Circular T-04/17 dated March 22, 2017. 

The results of the stability analyses are presented in Table 4-2 below. 

Table 4-2. Results of stability analyses for the critical sections. 

Case Description Factor of 
Safety 

Appendix D 
Reference 

Section 5+80 

Case 1: Earth Embankment Slopes, 2.0H:1V (steady state) 1.63 D-2 

Case 2: Earth Embankment Slopes, 2.0H:1V (flood) 1.67 D-3 

Case 3: Earth Embankment Slopes, 2.0H:1V (rapid draw down) 1.35 D-4 

Case 4: Earth Embankment Slopes, 2.0H:1V (seismic) 1.38 D-5 

The earth embankment slopes of PCFR (Section 104+20) were able to meet the required factor 
of safety using 2H:1V slopes for the proposed embankment heights assessed up to 3 m as given 
in the typical section. Given the analysis results, the proposed 2H:1V are considered suitable for 
all slopes for PCFR as presented in the 50% design. 

4.3. Pavement Assessment 

BGC understands that PCFR is used by a single resident to access their property north of the 
reinstatement work and for construction access for pipeline operators. BGC is not aware of any 
future development that would lead to increased traffic. It is understood the future use will continue 
to be used for access by vehicle traffic for a single resident and by infrequent use by Trans 
Mountain operations. No traffic data or pavement records were available that would allow for a 
complete or accurate assessment for a new pavement structure. 
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5.0 GEOTECHNICAL RECOMMENDATIONS 

5.1. General 

All construction for the proposed project is to conform to the BC Ministry of Transportation 
Standard Specifications for Highway Construction Volume 1 and Volume 2 
(MoTI, November 1, 2020). The following site-specific geotechnical considerations and reference 
to sections within the Standard Specifications are provided for the PCFR reinstatement project. 

5.2. Subgrade Preparation 

All clearing and grubbing should be completed in accordance with the MoTI Standard 
Specifications Section 200, where it may be required. 

BGC recommends subgrade preparation and stripping depth as summarized in Table 5-1. Unless 
otherwise specified stripping under the embankment structure should be down to native fluvial 
sand, gravel and cobbles including the removal of wood debris that maybe encountered. Once 
suitable subgrade is exposed, the recommended subgrade for earth embankment material should 
be compacted to the equivalent to at least 95% Standard Proctor Maximum Dry Density (SPMDD) 
(ASTM, 2021) where possible. The prepared subgrade surface should be reviewed by the 
Geotechnical Engineer of Record or Ministry Representative and, if possible, tested (proof-roll 
testing) to identify soft spots prior to the placement of new embankment fill. If soft or otherwise 
unsuitable areas are found, they should be sub-excavated and backfilled with suitable earth 
embankment fill or rockfill. 

Table 5-1. Recommended subgrade preparation and stripping estimates along PCFR within the 
project limits. Alignment chainage as provided by McElhanney’s 50% design attached 
in Appendix A. 

Approx. 
Project 

Alignment 
Chainage 

(from) 

Approx. 
Project 

Alignment 
Chainage 

(to) 

Recommended 
Stripping 

Depth 
(mm) 

Commentary 
(Anticipated subgrade preparation) 

100+00  
(south 
limits of 
PCFR) 

101+20 0 to 300 

• The transition from the existing rockfill 
embankment to earth fill embankment shall 
transition with at least 0.5 m thick layer of finer 
rockfill before placement of earth embankment fill. 

• Widening of the existing east embankment toe will 
require removal of existing wood debris down to 
native fluvial (sand and gravel and cobbles). 

• Unless otherwise directed by MoTI and in the 
absence or construction records the existing 
800 mm CSP culvert installed during the response 
phase shall be re-installed and backfilled according 
to MoTI standards. 
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Approx. 
Project 

Alignment 
Chainage 

(from) 

Approx. 
Project 

Alignment 
Chainage 

(to) 

Recommended 
Stripping 

Depth 
(mm) 

Commentary 
(Anticipated subgrade preparation) 

101+20 103+30 150 to 500 

• Widening of the current east embankment toe will 
require removal of existing piled wood debris down 
to native fluvial (sand and gravel and cobbles). 

• The transition from the existing rockfill on the 
Highway 5 slopes shall transitions with at least 
0.5 m thick layer of finer rockfill before placement 
of earth embankment fill. 

103+30 103+70 500 to 3000 
• Excavate uncontrolled fill down to native fluvial 

(sand and gravel and cobbles) within the 
embankment extents. 

103+70 104+70 None 
• Existing subgrade appears consistent with native 

fluvial sand, gravel, cobble subgrade. No additional 
subgrade preparation anticipated. 

104+70 105+20 500 to 3000 

• Excavate uncontrolled fill down to native fluvial 
(sand and gravel and cobbles) within the 
embankment extents. 

• The upper 300 mm of high fines material with 
organics (grass) shall be stripped. This material is 
not suitable for re-use as part of the earth 
embankment. 

105+20 106+60 3000 

• Remove existing large riprap placed during the 
initial response phase down to native fluvial (sand 
and gravel and cobbles). 

• It is anticipated riprap can be reused in the 
revetment design pending approval from the 
hydrotechnical engineer. 

106+60  
107+88 
(North limit 
of PCRF) 

100 

• Excavate existing asphalt pavement (less than 
100 mm) prior to excavation for the pavement 
structure subgrade and/or prior to the placement of 
additional embankment fill material. 

• The area around the localized depression in the 
pavement shall be reviewed following pavement 
removal for the presence of voids. 

Note: 
1. Alignment chainage has been rounded to the nearest 10 m, unless actual boundary chainage has been shown on the 

50% design drawings.  

5.3. Permanent Embankments Fill Slopes 

BGC recommends that the permanent embankment fill slopes be no steeper than 2H:1V 
(Horizontal:Vertical) for up to 5 m high embankment slopes provided the embankment fill 
materials can achieve a friction angle of 36 degrees or greater. 
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It is recommended that earth embankment fill consist of a well-graded granular (sand and gravel) 
material with less than 5% fines for earth embankment construction. All wood debris, organic 
material and particles larger than 150 mm shall be removed within the earth embankment fill. 
Achieving adequate compaction within a soil matrix is unlikely when there are particles sizes 
greater than 150 mm. It is recommended that within the upper 500 mm of subgrade the maximum 
particle size not exceed 100 mm. 

It is understood that the project may also consider using rock fill material for embankment 
construction if it is more readily available. Rockfill is described by MoTI as material containing 
more than 15% by volume of rock larger than 150 mm. Rock Embankments shall be constructed 
in layers equal in thickness to the largest size of material but not exceeding 0.7 m. If the rockfill 
embankment is overlain with earth fill embankment or by subbase or base course materials the 
top 0.5 m of the rock fill shall be sealed with small rock particles. 

The proposed gradation of the rockfill to be used and the 0.5 m transition material used to earth 
embankment should be reviewed by Geotechnical Engineer or Ministry Representative prior to 
placement. 

Embankment fills in contact with the riprap revetment or rockfill slopes shall be checked by 
hydrotechnical engineering for filter compatibility between the two materials and appropriate 
transition shall be recommended. A granular filter rock or geotextile or combination of both will 
need to be considered to transition between the design riprap armoring rock and earth 
embankment fills. Given the size of rip rap proposed, Class 2,000 kg, a 150 mm thick layer of 
gravel bedding is recommended to cover the non-woven geotextile to limit damage and tearing. 

All earthworks should be done in accordance with Section 201 Roadway and Drainage, 
particularly Section 201.37 Earth Embankments (MoTI, November 1, 2020) with specified lift 
thickness and density as specified in Table 5-2. 

Table 5-2. A Lift thickness and required density by depth below pavement subgrade, summarized 
in Table 201 A Section 201.37 (MoTI, November 1, 2020). 

Depth Below Pavement 
Subgrade (mm) 

Minimum Thickness 
(mm) 

Minimum Density 
(% SPMDD) 

0 to 300 100 100 

300 to 500 100 95 

Below 500 200 95 
Note: 

1. SPMDD refers to Standard Proctor Maximum Dry Density obtained by ASTM D698. 

It is recommended that final embankment slopes, where riprap is not specified, are dressed with 
topsoil to a nominal thickness of 0.15 m followed by hydroseed (or approved equivalent) or with 
an approved erosion control mats (or similar equivalent) that will promote vegetation to mitigate 
against erosion channels from forming on the embankment slopes as a result of surface run-off 
from the road surface. Sand and gravel material on the embankments slope can be prone to 
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erosion and small erosion channels may occur. Surface water runoff from the roadway should be 
controlled to limit surface erosion of the embankment slopes. 

5.4. Culverts (Under 3 m) 

BGC understands that there may be multiple culverts crossing PCFR conveying flow from 
Highway 5 and adjacent road ditches and shown in the 50% design. Unless otherwise directed 
by MoTI, the existing 800 mm CSP at about 100+30 installed as part of the response (without 
as-built records) shall be reinstalled and backfilled according to MoTI specifications and slope (as 
design designed by others). 

Based on the 50% design, the culverts will not be greater than 3 m in diameter and will therefore 
not be considered as a structure by MoTI in accordance with the Canadian Highway Bridge 
Design Code (CSA-S6-19). The culvert bedding should follow the Subsections 303.21.05 
(Bedding), 303.21.07 (Embedment) and 303.21.08 (Backfilling) from the Standard Specification 
(MoTI, November 1, 2020) as they relate to the geotechnical aspects. 

All other culvert recommendations should be specified by the Highway Design Engineer of 
Record. 

5.5. Pavement Structure 

In absence of available traffic data, BGC recommends that the pavement structure follow MOTI’s 
Technical Circular T-01/15 “Pavement Structure Design Guide” (MoTI, January 26, 2015) Type C 
structure pavement structure throughout the limits of construction for new pavement placement 
which is given below in Table 5-3. 

Table 5-3. New pavement structure recommendations. 

Materials Minimum Thickness (mm) 

Hot Mix Asphalt Pavement (AP) – Single Lift 75 

Crushed Base Course (CBC) – 25 mm CBC 225 

Select Granular Sub-base (SGSB) 1501 

Note: 
1. The minimum SGSB layer thickness is provided for an assumed subgrade consisting of coarse-grained soils (gravel 

and/or sand soils). 

5.5.1. Asphalt Materials 

The asphalt layers should be in accordance with Section 502 (MoTI, November 1, 2020). 
According to the Technical Circular T-01/15 (MoTI, January 26, 2015), an asphalt cement binder 
grade of 80-100A (PG 64-22) is typical for the South Coast Region and should be used. A tack 
coat should be used between asphalt lifts, all vertical faces and at all tie-ins to existing locations. 

It is recommended that the asphalt be placed in one 75 mm lift consisting of 16 mm Class 1 
Medium Mix as Specified in Section 502, Table 502-D Asphalt Mix Aggregate Gradation Limits 
(MoTI, November 1, 2020).  
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It is recommended that asphalt lift achieve a minimum of 97% Marshall Density in accordance 
with the Sub-section 502.52 (MoTI, November 1, 2020). 

5.5.2. Granular Base and Sub-Bases 

The material, placement and compaction of the crushed base course and select granular 
sub-base layers should be in accordance with Section 202 Standard Specifications 
(MoTI, November 1, 2020). BGC recommends that a target density of 100% SPMDD be achieved 
for both the CBC and SGSB materials.   

5.5.3. Pavement Drainage 

New Asphalt pavements should be constructed to provide positive cross-lateral drainage at the 
top of the pavement subgrade. The top of the pavement subgrade should be sloped at a minimum 
of 2% crossfall, while the pavement surface should be constructed with a minimum 2% crossfall. 

5.5.4. Asphalt Transitions 

Special considerations maybe required between the existing road and the new asphalt such that 
smooth and well bonded transitions are made. All longitudinal and transverse joints in the new 
asphalt surface should be staggered between asphalt lifts. The staggering of the longitudinal joints 
should be accomplished by offsetting the pavement edge by a minimum of 150 mm. 

At the paving limits, the transverse tie-in of the existing pavement surface shall be milled to a 
depth equal to the existing asphalt thickness up 50 mm so that the new asphalt material can be 
placed flush with the top of the existing pavement surface. At all longitudinal tie-ins to existing 
pavements, the top lift of asphalt must extend a minimum of 5 m in length beyond the transverse 
joint of the bottom lift. 

6.0 FIELD REVIEWS 

Interim Work (by Others) 

As discussed in the introduction section, BGC understands that Kiewit Corporation (Kiewit) 
intends to complete interim repairs of PCFR to provide construction access for the Trans Mountain 
Expansion Project in advance on the final reinstatement being completed by MoTI. Based on an 
email with MoTI (Maureen Kelly) on October 24, 2022, BGC understands that Kiewit will be 
assuming Engineer of Record responsibilities for the design and construction of the interim 
geotechnical work. The quality control documentation shall be collected by the contractor or the 
contractor’s consultant along the quality assurance oversight by MoTI. This documentation shall 
be shared with the geotechnical EOR of the final reinstatement works. 

Final Reinstatement 

In BGC’s proposal (July 26, 2022), BGC proposed to offer geotechnical support during 
construction, and a scope and cost estimate for that effort would be developed once the final 
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reinstatement design has been completed. Assuming full time monitoring by the Ministry 
Representative, allowance for a BGC Field review frequency of about 10% should be considered, 
as per the Engineering of Record and Field Review guidelines provided in Technical Circular 
T-06/09.  

Assuming full time monitoring by the Ministry Representative, allowance for a BGC Field review 
frequency of about 10%, as per the Engineering of Record and Field Review guidelines provided 
in Technical Circular T-06/09. 
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7.0 CLOSURE

BGC Engineering Inc. (BGC) prepared this document for the account of BC Ministry of

Transportation and Infrastructure. The material in it reflects the judgment of BGC staff in light of

the information available to BGC at the time of document preparation. Any use which a third party

makes of this document or any reliance on decisions to be based on it is the responsibility of such

third parties. BGC accepts no responsibility for damages, if any, suffered by any third party as a

result of decisions made or actions based on this document.

Yours sincerely,

BGC ENGINEERING INC.
per:

^1mi

lan Polos, P.Eng.
Geotechnical Engineer

Reviewed by:

Martin Devonald, M.Sc., P.Eng.
Principal Geotechnical/Geological Engineer

EGBC Permit To Practice: 1000944

ES/MD/rm/th

Attachments): Appendix A - 50% Design Drawing Package (October 14, 2022)
Appendix B - Historical Borehole Logs
Appendix C - Select Site Photographs
Appendix D - Stability Results
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APPENDIX C 
SELECT SITE PHOTOGRAPHS 



Photograph location plan showing the location of the ground shot photos with the arrow indicating the direction of 
the photo. Plan view from Appendix A (50 % Design Drawing Package October 14, 2022).
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BGC ENGINEERING INC. 

 

Photograph 1. Aerial view looking south (downstream) with the red dashed line showing the washout of the Peer’s 
Creek Frontage Road (PCFR) which run adjacent to eastbound Highway 5 (Photograph provided by MoTI 
taken on December 2, 2021). 

 

Photograph 2. View looking south (downstream) with the red dashed line showing the washout of PCFR which runs 
adjacent to eastbound Highway 5 (Photograph provided by MoTI taken on December 11, 2021). 

 

 

Peers Bridge 

Previously PCFR 

Highway 5 

Previously PCFR 
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Photograph 3. View looking northeast (upstream)  with the red dashed line showing the washout of the PCFR which 
runs adjacent to eastbound Highway 5 (Photograph provided by MoTI taken on February 27, 2022). 

 
Photograph 4. View looking south (downstream) with the red dashed line showing the washout of the PCFR which runs 

adjacent to eastbound Highway 5 (Photograph provided by MoTI taken on March 9, 2022). 

 

 

 

Previously PCFR 

Highway 5 

Previously PCFR 
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Photograph 5. View looking northeast (upstream) showing rockfill placement along the previous PCFR alignment 
which runs adjacent to eastbound Highway 5 (Photograph provided by MoTI taken on March 2, 2022). 

 

Photograph 6. View looking north (upstream) with the red dashed line showing the washout of the PCFR, which runs 
adjacent to eastbound Highway 5 (Photograph provided by MoTI taken on March 9, 2022). 

Highway 5 

Highway 5 
Previously PCFR 
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Photograph 7. View looking south (downstream) along the existing PCFR at the north end project limits with the 
measuring tape extended to 1 m in the photo (Photograph by BGC taken on October 18, 2022). 

 

Photograph 8. View looking southeast (downstream) at riprap placed during the initial response work (in yellow) with 
the approximate alignment of the PCFR prior to the washout in the red dashed line. The measuring tape 
extended to 1 m in the photo (Photograph by BGC taken on October 18, 2022). 

Highway 5 

Previously PCFR 

PCFR 

Localized depression in pavement 

Armoring placed during the response phase 
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Photograph 9. View looking southwest (downstream) showing embankment fill (in orange) during the initial response 
work with the measuring tape extended to 1 m in the photo. Apparent topsoil layer was placed on the 
embankment fill and seeded (Photograph by BGC taken on October 18, 2022). 

 

Photograph 10. View looking south (downstream) at embankment fill placed during the initial response work with the 
measuring tape extended to 1 m in the photo (Photograph by BGC taken on October 18, 2022). 
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Photograph 11. View looking south (downstream) along the previous PCFR alignment, the measuring tape extended to 
1 m in the photo (Photograph by BGC taken on October 18, 2022). 

 

Photograph 12. View looking north (upstream) along the previous PCFR alignment at the fill placed early in the response 
phase of work, the measuring tape extended to 1 m in the photo (Photograph by BGC taken on 
October 18, 2022). 

Ramp to Highway 5 

Ramp to Highway 5 

Mixed fills and 
wood on east 
shoulder 
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Photograph 13. View looking northwest (upstream) along the previous PCFR alignment the measuring tape extended to 

1 m in the photo (Photograph by BGC taken on October 18, 2022). 

 

Photograph 14. View looking south (downstream) along the previous PCFR alignment, the measuring tape extended to 
1 m in the photo (Photograph by BGC taken on October 18, 2022). 

Coarse rockfill/riprap on 
Highway 5 embankment 
slopes 
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Photograph 15. View looking southeast (downstream) where the previous PCFR alignment with rockfill placed during 
the response work, the measuring tape extended to 1 m in the photo (Photograph by BGC taken on 
October 18, 2022). 

 

Photograph 16. View looking northwest (upstream) at a localized settlement area (as outlined in red) near the previous 
PCFR alignment the measuring tape extended to 1 m in the photo (Photograph by BGC taken on 
October 18, 2022). 

~5.6 m 
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Photograph 17. View looking east at rockfill placed following the initial response work with an 800 mm diameter CSP 
culvert, the measuring tape extended to 1 m in the photo (Photograph by BGC taken on October 18, 
2022). 

 

Photograph 18. View looking northwest (upstream) at rockfill placed during the response phase at the south project 
limits, the measuring tape extended to 1 m in the photo (Photograph by BGC taken on October 18, 2022). 

Rockfill placed during 
the response phase 
  800 mm CSP Culvert Localized settlement 
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