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1. INTRODUCTION 
As requested, Levelton Consultants Ltd. (Levelton) has prepared this geotechnical engineering 
assessment report for the above-referenced project.  Our scope of work for this project was 
provided in our proposal PR11-2183-00 (revision 1) dated 8 December 2011 and did not include 
assessment of the soil or groundwater at the project site with respect to environmental 
contaminant considerations. 

This report provides description of the soil and groundwater conditions at the project site based 
on test holes conducted by Levelton and previous test holes conducted by others, the results of 
Benkelman beam testing conducted on the existing Ewen Avenue pavement, and 
recommendations and discussions regarding the following: 

• Potential post-construction settlement and methodologies/materials to limit post-
construction settlement of the existing and new pavements/utilities; 

• Subgrade preparation in areas of new pavement construction; 
• Subgrade fill, including the use of Light Weight Fill (LWF) where deemed 

necessary to limit post-construction settlement; 
• Pavement structures for the road widening and multi-use pathway; 
• Remedial works for the existing Ewen Avenue pavement; 
• Trench excavation, trench subgrade improvement, and comments on anticipated 

temporary excavation dewatering requirements; 
• Granular pipe bedding and surround material; and 
• Trench backfill, including use of LWF trench backfill. 

 

2.  PROJECT UNDERSTANDING 
Based on the information that has been provided to us, we understand that the project will 
generally involve road widening on the south side of Ewen Avenue (for discussion purposes, 
Ewen Avenue is assumed to run east-west) between Stanley Street and Boyd Street/Derwent 
Way to allow for a left turning lane at the intersection of Ewen Avenue and Boyd Street/Derwent 
Way.  Ewen Avenue will be designed and reconstructed as a “collector” road with curb and gutter 
on both sides of the road.  The project location is shown on the attached Figure 1.  The 
photograph below shows the existing conditions on the south side of Ewen Avenue looking east 
from the intersection with Boyd Street/Derwent Way. 
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South Side of Ewen Avenue Looking East from Intersection with Boyd Street/Derwent 
Way 

The project will also include a multi-use bicycle-pedestrian greenway along the south side of 
Ewen Avenue between Boyd Street/Derwent Way and Furness Street, street lighting, 
landscaping, and appropriate streetscape features.  The roadside ditch on the south side of 
Ewen Avenue will be infilled and replaced with a bio swale.  Compensation for the storage 
volume lost by infilling of the ditch will be made with a road storm sewer/swale system.  A new 
200 mm diameter sanitary sewer forcemain will be constructed between Boyd Street and 
Furness Street and a new 200 mm diameter gravity sewer will be constructed between Mercer 
Street and Furness Street to improve the sewer capacity in this area of New Westminster.  The 
invert depths of the proposed sewers were not available when this report was prepared. 

Existing infrastructure in the area of the proposed works includes the following: 

• Southern Railway of British Columbia railway tracks on the north side of Ewen Avenue 
east of Stanley Street; 

• 200 mm diameter ductile iron watermain beneath the existing Ewen Avenue pavement; 
• 375/400 mm diameter concrete storm pipe beneath the existing Ewen Avenue pavement; 
• 450 to 750 mm diameter welded or coupled steel GVWD watermain beneath the existing 

Ewen Avenue pavement for part of its alignment west of Stanley Street and near the 
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south pavement edge, or offset about 1.4 m from the south edge of the existing 
pavement, for the remainder of its alignment east of Stanley Street; 

• 150 mm diameter Terasen gas main below the existing boulevard on the south side of 
Ewen Avenue; and 

• 500 mm diameter HDPE GVS&DD forcemain close to the south edge of the road right-of-
way. 

We understand that the subject portion of Ewen Avenue was reconstructed in 1996/1997.  The 
reconstructed roadway was developed using Expanded Polystyrene (EPS) LWF of varying 
thickness beneath the pavement at some locations.  A geotechnical report that included soil 
borings and electronic Cone Penetration Test (CPT) soundings was prepared by GeoPacific 
Consultants Ltd. for the reconstruction work conducted in 1996/1997 (“Ewen Avenue 
Reconstruction and Road Widening, Queensborough, New Westminster” GeoPacific file number 
2134, report dated July 29, 1996).  A copy of the geotechnical report was provided to Levelton 
by McElhanney Consulting Services Ltd. (McElhanney) for our review. 

McElhanney has also provided to us preliminary plan and cross-section drawings showing the 
existing and proposed road width, the location of the multi-use pathway, and the locations of the 
existing underground utilities.  The McElhanney drawings are attached to this report in Appendix 
A.   The McElhanney cross-section drawings indicate that only nominal fills will be required to 
achieve the proposed grades for the road widening and multi-use pathway. 

 

3.  FIELD WORK 

3.1 SUBSURFACE EXPLORATION 

To supplement the geotechnical information available in the GeoPacific report referenced above 
and to provide further information regarding the soil and groundwater conditions on the south 
side of Ewen Avenue, on 25 April 2012 Levelton advanced two boreholes (AH12-01 and AH12-
02) to a depth of about 9.1 m below existing grade using a truck-mounted drill rig equipped with 
solid-stem continuous flight augers.  The boreholes were located on the existing pavement as 
close to the south curb of Ewen Avenue as existing underground utilities permitted. 

Dynamic Cone Penetration Tests (DCPT) were conducted at each borehole to provide an 
indication of the in-situ relative density/consistency of the soils.  The DCPTs extended to about 
9.1 m below existing grade.  The DCPT is widely used by local geotechnical practitioners and is 
conducted by advancing a steel cone into the ground using an automatic trip hammer with a 
weight of 63 kg and a free-fall drop of 750 mm (the same driving energy used for the Standard 
Penetration Test).  The number of blows required for each 305 mm interval of advancement 
depth of the cone is recorded.  The blow counts for the DCPT provide a continuous indication of 
the in-situ relative density/consistency of the soils. 

The soil and groundwater conditions encountered at the boreholes were logged in the field by a 
member of Levelton’s geotechnical staff.  Disturbed soil samples were collected from the auger 
flights for visual classification and moisture content determination purposes. 

The boreholes were closed in conformance with provincial groundwater protection requirements 
and the asphalt at the borehole locations patched with cold-mix asphalt immediately upon 
completion of the investigation. 
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Figure 2 shows the approximate locations of the Levelton boreholes.  Also shown on Figure 2 is 
the approximate location of a relevant test hole previously conducted by GeoPacific. 

3.2  BENKELMAN BEAM TESTING 

To assess the structural performance of the existing Ewen Avenue pavement with respect to 
required reconstruction or asphalt overlay thickness, on 5 April 2012 Levelton conducted 
Benkelman beam testing in each travel lane of Ewen Avenue between Boyd Street/Derwent Way 
and Furness Street.  The tests were conducted at a 20 m spacing, staggered between the inner 
and outer wheelpaths of each travel lane.  At each test location, the condition of the existing 
pavement was visually reviewed and any indications of distress noted.  Temperature and 
seasonal correction factors were applied to the individual readings, and the data was then 
statistically analyzed to determine the Most Probable Spring Rebound (MPSR) value for the 
existing pavement. 

 

4.  SOIL AND GROUNDWATER CONDITIONS 

4.1  SURFICIAL GEOLOGY MAP 

The surficial geology map covering the project area prepared by the Geological Survey of 
Canada (Map 1484A) describes the soils at the project site as post-glacial Salish sediments 
comprised of lowland peat up to 14 m thick overlying Fraser River deposits of silt to silty clay 
loam overlying sandy to silt loam. 

4.2  TEST HOLES 

Detailed description of the soil and groundwater conditions encountered at the Levelton 
boreholes is provided on the attached soil logs.  The soil logs also graphically illustrate the 
moisture content of disturbed soil samples collected from the auger flights and the DCPT blow 
counts.  The site plan, soil logs and plots of the interpreted data from the CPT soundings 
excerpted from the GeoPacific report referenced above are attached to this report in Appendix B. 

The soil conditions encountered at the Levelton and GeoPacific test holes are generally 
consistent with the description on the surficial geology map.  A summarized description of the 
soil conditions encountered at the test holes is provided in the following paragraphs. 

The two Levelton boreholes encountered about 90 mm of asphalt pavement.  At the GeoPacific 
test holes, which were conducted prior to the road being reconstructed in 1996/1997, the asphalt 
thickness (where noted) ranged between about 100 and 250 mm. 

The asphalt at the Levelton test holes was underlain by about 100 mm of compact sand and 
gravel fill.  Where noted on the GeoPacific logs, the sand and gravel fill immediately below the 
asphalt ranged between about 150 and 200 mm in thickness. 

Fill comprised of fine to medium-grained sand was encountered below the sand and gravel fill at 
the Levelton test holes.  The sand fill was judged to be compact to dense based on drilling effort.  
A layer of EPS was encountered at the base of the fill at depth of about 1.8 m below grade.  At 
the GeoPacific test holes, the fill is variously described as sand, trace gravel, gravelly sand, sand 
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and gravel, or silt with some sand, some gravel and organic debris extending to a depth of about 
0.8 to 1.5 m below then-existing grade. 

At the Levelton boreholes, fibrous peat extending to a depth of about 4.5 m was encountered 
below the fill material.  The DCPTs in this deposit were advanced under the weight of the test 
rods themselves (that is, without any blows from the drop hammer), indicating that the material is 
very soft.  The moisture content of samples of the peat ranged between about 210 and 444 
percent.  The peat deposit is judged to be highly compressible under introduced loads, based on 
the DCPTs and its moisture content.  Similar deposits of peat or very soft silt with peat were 
encountered at the GeoPacific test holes, extending to a depth of about 4.3 m below grade. 

The lowermost stratum encountered at the Levelton boreholes consisted of medium to high 
plastic organic clay.  The moisture content of samples of this deposit ranged between about 72 
and 101 percent.  The DCPT blow counts were less than 5 per 305 mm of advancement 
throughout this deposit, indicating a soft to very soft consistency.  The GeoPacific logs describe 
the soils below the organic deposits as clayey organic silt or sandy silt with some organics.  This 
deposit is also considered to be moderately to highly compressible under introduced loads. 

The CPT soundings conducted by GeoPacific indicate that the soft soils extend to depths of 
about 13 to 14 m below grade and are underlain by what is interpreted to be sandy silt/silty sand. 

Groundwater seepage was noted in the Levelton boreholes at a depth of about 1.1 m below 
existing grade at the time of drilling.  The GeoPacific report notes that groundwater was 
estimated to be located at about 1 m below then-existing grade, at about the level of the ditch on 
the south side of Ewen Avenue. 

 

5.  EXISTING EWEN AVENUE PAVEMENT 

5.1 SURFACE CONDITION 

The existing asphalt on Ewen Avenue is judged to be in generally fair condition, given its age, 
the poor subgrade conditions, and traffic loadings.  Areas of alligator cracking and rutting were 
noted in some locations, particularly adjacent to the curb on the westbound lane.  Longitudinal 
and transverse cracking was also noted at some locations, generally on the eastbound lane.  
There has been previous trench patching work conducted, as well as relatively new pavement 
placed at the railway crossing east of Stanley Street and at the intersection with Mercer Street.  
Photographs in Appendix C to show typical distress observed in the existing pavement. 

5.2 BENKELMAN BEAM TESTING 

A total of 52 individual Benkelman beam tests were conducted.  The corrected individual test 
results ranged from 0.36 mm to 1.16 mm, with an average adjusted value of 0.69 mm.  The 
MPSR calculated by statistical analysis of the data is 1.09 mm.  The Benkelman beam test 
results are provided in Appendix D. 
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6. CONCLUSIONS AND RECOMMENDATIONS 

6.1 GENERAL 

Based on the existing geotechnical information, the soils along the subject section of the existing 
reconstructed Ewen Avenue consist of about 90 mm of asphalt underlain by 1.5 to 1.8 m of fill 
(including a variable thickness of EPS light weight fill at the base of the fill) underlain by soft to 
very soft peat and organic clay extending to a depth of about 13 to 14 m below grade.  The peat 
and organic clay soils are expected to underlie the road widening area on the south side of the 
existing roadway, below a surface deposit of topsoil. 

The peat and organic clay deposits are judged to be highly compressible, based on their 
moisture content and consistency.  The peat deposit is likely undergoing secondary 
consolidation (slow, long-term compression) independent of the loading.  In addition, where the 
peat is located above the groundwater table, (even if only seasonally), the organic material that 
comprises the peat will be subject to aerobic decomposition (rot), leading to significantly 
increased rates of consolidation.  The organic clay below the peat is also likely undergoing 
secondary consolidation.  However, we expect that the organic clay deposit is subject to much 
less secondary consolidation than the peat deposit. 

Primary consolidation (i.e. relatively rapid, short-term compression under introduced loads) of the 
peat and to a lesser extent the soft organic clay deposit will be triggered by future loads placed 
over these soils, such as those imposed by placement of additional fill to raise grade, 
replacement of some or all of the peat with heavier soils (such as granular fill for a pavement 
structure or trench backfill for buried utilities), or from temporary loads applied by stockpiles of 
soil or other materials. 

Where practically feasible and economically viable, the highly compressible soils (peat and 
organic clay) are generally excavated and replaced with more competent soils to provide a 
suitable subgrade for roadways or other pavements and then preloaded prior to construction of 
settlement-sensitive features to limit post-construction settlement.  However, in the area of the 
proposed widening on the south side of Ewen Avenue and the proposed multi-use pathway, 
excavation and replacement of the peat followed by preloading is not possible owing to the 
presence of existing settlement-sensitive underground utilities and the adjacent ditch.  In 
addition, excavation of the peat would be limited by the presence of the existing watermain, 
which we understand has only a limited soil cover. 

To minimize settlement of the new pavements and the existing utilities, proposed finished grades 
should match existing grades as closely as possible.  Where fill is required, it will be necessary 
to utilize light weight fill (LWF) materials.  Some over-excavation of the subgrade will be required 
to provide a sufficiently robust structure for the roadway pavement.  Depending on the invert 
depth of the proposed new utilities on Ewen Avenue, LWF will also be needed as trench backfill 
where trenches extend below the existing fill, as conventional mineral backfill will weigh more 
than the peat soils excavated for construction of such utilities where they are located below the 
base of the existing roadway fill. 

It must be realized that the post-construction performance of the new pavements may not be as 
good (i.e. requiring more frequent repairs and maintenance) as if the areas of new pavement 
were sub-excavated and then preloaded. 
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Because the existing watermain in the area of the proposed pavement widening has only limited 
soil cover, it may be at an elevation such that the recommended road pavement structure 
provided in this report cannot be accommodated.  We therefore recommend that the existing 
watermain be relocated from the area of new pavement construction to the existing Ewen 
Avenue.  Relocation of the watermain will eliminate the potential for damage to the watermain 
resulting from settlement below the new pavement and will allow for installation of a sufficiently 
thick pavement structure to support the required traffic loading. 

6.2 SETTLEMENT 

The geotechnical approach to construction of the new pavements and utilities discussed in this 
report is intended to provide reasonable post-construction performance in terms of total and 
differential settlement.  However, it must be realized that any peat that remains below the new 
pavements and utilities would be expected to continue to undergo consolidation (even where 
LWF is used) and decomposition (when the peat is located above the water table), and 
secondary consolidation independent of loading, which would result in undesirable post-
construction settlement. 

Assuming that LWF materials are used for construction of the widened road pavement and there 
is no disturbance to the sensitive subgrade, we estimate that total post-construction settlement of 
the new road pavement, the multi-use pathway, and the adjacent existing utilities could be on the 
order of 50 mm.  Assuming that LWF materials are used as pipe bedding and trench backfill, 
where required, and that trench subgrades are not disturbed by excavation or compaction 
activity, total post-construction settlement of new utilities and the relocated watermain 
constructed below the existing Ewen Avenue pavement could be on the order of 50 mm.  
Generally, as loads along the existing Ewen Avenue would not be increased by the proposed 
construction, it is anticipated that the new and relocated utilities below Ewen Avenue would 
settle at about the same rate and to the same magnitude as the existing roadway.  Total and 
differential post-construction settlements would depend on the thickness of fills placed above 
existing grades, the weight difference between excavated soils and the soils that replace them, 
the off-set distance of utilities from the new loads, and the thickness of compressible soil below 
the utilities. 

Levelton can provide more detailed settlement estimates once the design drawings for the 
watermain relocation and new pavements have been completed. 

6.3 SUBGRADE PREPARATION FOR NEW PAVEMENTS 

In the areas of proposed new pavement construction (road widening and multi-use pathway), 
subgrade preparation should consist of the removal of any vegetation, topsoil or disturbed 
surficial soil.  While optimal post-construction performance would be realized by the removal of 
the peat deposit followed by preloading, it is realized that this is not practical or economically 
viable, especially where existing underground utilities are located in the area of excavation.  As 
discussed above, relocation of the existing watermain from the area of the new roadway 
pavement construction is recommended, owing to its shallow cover and expected sensitivity to 
settlement. 

The stripping should extend beyond the edges of the new pavements a horizontal distance of 1 
m. 
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The subgrade will be highly sensitive to disturbance; consequently, the stripping and excavation 
should be conducted using equipment fitted with a smooth-mouthed clean-out bucket to limit 
disturbance to the subgrade.  Construction equipment should not travel directly on the exposed 
subgrade.  It is recommended that the excavation and fill works be conducted during periods of 
dry weather. 

The available geotechnical information suggests that the exposed subgrade soils will likely 
consist of peat, or possibly existing fill materials immediately adjacent to Ewen Avenue or where 
existing underground utilities are located.  The Geotechnical Engineer should review the 
exposed soil conditions prior to the placement of any fill.  Removal of the peat subgrade in new 
pavement areas is only required to accommodate the subgrade fill material specified in the 
following section. 

6.4 SUBGRADE FILL FOR NEW PAVEMENT 

For the widening of Ewen Avenue, any fill required to establish the underside of subbase course 
elevation should consist of Expanded Polystyrene (EPS).  The EPS should have a minimum 
thickness of 400 mm; depending on existing and proposed grades, excavation of the subgrade 
to accommodate this minimum thickness may be required.  The thickness of the EPS can be 
increased where necessary to develop the required underside of subbase course elevation.  We 
recommend that the EPS extend beyond the back of the new curb into the proposed landscaped 
area between the back of the curb and the adjacent ditch.  Extending the EPS beyond the curb 
will limit new loading on the existing gas main in this area (as discussed above, it is assumed 
that the watermain in this area will be relocated to the existing Ewen Avenue pavement).  The 
EPS in the landscaped area can be covered with a minimum of 500 mm of topsoil/growing 
medium. 

To fully protect the EPS from hydrocarbon chemical attack in event of a major fuel spill, fully 
wrapping the EPS with a suitable sheet geomembrane with sealed seams is recommended.  

For the proposed multi-use pathway, we recommend that fill required to support the 
recommended pavement structure provided below consist of river sand with less than 8 percent 
fines (material passing the 0.075 mm sieve) by weight.  A high-survivability non-woven geotextile 
should be placed over the Geotechnical Engineer approved subgrade prior to placement of the 
river sand fill.  We recommend that the sand fill have a minimum thickness of 200 mm, and the 
subgrade should be over-excavated where required to achieve this minimum thickness.  The 
sand fill should be compacted with light weight vibratory equipment.  Excessive vibration and 
compaction should be avoided in order to limit disturbance to the sensitive subgrade. 

6.5 PAVEMENT STRUCTURES 

6.5.1 Ewen Avenue 

The following minimum pavement structure is recommended for the widening of Ewen Avenue: 

• 40 mm of Upper Course #1 asphalt mix meeting the specification provided in the Master 
Municipal Construction Documents (MMCD), surface course, overlying 

• 60 mm of Lower Course #1 asphalt mix meeting the specification provided in the MMCD, 
base course, overlying 
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• 150 mm of 19 mm minus crushed gravel granular base course conforming to the 
specification provided in the MMCD, overlying 

• 400 mm of 75 mm minus pit run sand and gravel subbase course conforming to the 
specification provided in the MMCD, overlying 

• 400 mm of EPS light weight fill. 
 

The base and subbase courses should be compacted to not less than 95 percent of their 
Modified Proctor Maximum Dry Density (MPMDD), as confirmed by in-place soil density testing. 

6.5.2 Multi-Use Pathway 

Assuming that the multi-use pathway will not be subject to vehicle loading, we recommend the 
following pavement structure: 

• 50 mm of asphalt, overlying 
• 75 mm of 19 mm minus crushed gravel granular base course conforming to the 

specification provided in the MMCD, overlying 
• A minimum of 200 mm of river sand, overlying 
• A non-woven geotextile separator (Propex 4553 or Geotechnical Engineer approved 

equivalent), overlying 
• Geotechnical Engineer approved subgrade. 

 

The base course and river sand should be compacted to not less than 95 percent of their 
MPMDD. 

6.6 REMEDIATION OF EXISTING EWEN AVENUE PAVEMENT 

We understand that this portion of Ewen Avenue is classified as a “collector” road.  We have 
been advised that The City of New Westminster has established a maximum allowable MPSR of 
1.25 mm for this road classification.  As discussed above, the statistical analysis of the 
Benkelman beam test results indicates that the MPSR for the existing pavement is 1.09 mm. 

As the MPSR of the existing pavement is less than the maximum allowable MPSR established 
by the City, upgrading of the existing pavement is not required for structural considerations.  
However, as the existing pavement exhibits some distress, there are several areas of previous 
trench patching/new pavement, additional trenches will be excavated for the proposed 
underground utilities, and the fact that the pavement will be widened, we recommend an overlay 
of 35 mm of Upper Course #1 asphalt for blending and leveling purposes, following satisfactory 
repair of existing cracks and other distress. 

The repair of visible longitudinal and transverse cracks, as well as joints at trench patches and 
recent new pavement areas, should be achieved by routing and cleaning the cracks of dust and 
loose material and then sealing them with appropriate asphaltic sealers.  For cracks in the 
existing pavement that are finer than 5 mm in width, pavement reinforcing membranes such as 
Crack-a-tac or similar products should be installed before installation of the overlay to minimize 
the potential of reflection cracks developing in the overlay. 
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The alligator cracked asphalt locations should be repaired by saw-cutting the area to a regular 
shape followed by removal of the broken asphalt.  The exposed base material should then be 
compacted with a smooth-drum vibratory roller, under the review of Levelton personnel.  If 
excessive deflection or rutting of the existing base material under the roller is not observed, the 
asphalt should be reinstated by placing 60 mm of Lower Course #1 asphalt mix, over which is 
placed 40 mm of Upper Course #1 asphalt mix.  If significant deflection or rutting of the base 
material is observed, the existing base and subbase should be removed and replaced with new 
base and subbase courses to the thicknesses described above in Section 6.5.1.  Following 
replacement of the base and subbase, the new asphalt (40 mm of Upper Course #1 asphalt mix 
material and 60 mm of Lower Course #1 asphalt mix) can be placed. 

6.7 TRENCH EXCAVATIONS 

Excavations for construction of the proposed sewers (and relocated watermain) on the existing 
Ewen Avenue conform to Workers Compensation Board of BC WorkSafe requirements.  At this 
stage, it is recommended that the side slopes of temporary excavations greater than 1.2 m in 
depth requiring worker access not be steeper than 1H:1V (Horizontal:Vertical) due to the 
presence of organic and soft, fine-grained soils. 

It is recommended that a Geotechnical Engineer review temporary excavations that cannot 
conform to Work Safe requirements due to space constraints, prior to allowing worker access 
into or adjacent to such excavations.  Alternatively, temporary excavation shoring cages should 
be utilized to protect the workers.  Excavation shoring cages/trench boxes should be installed so 
that they are in tight contact with the sides of the excavation.  Failing to do so may result in 
excessive loss of material between the outside faces of the trench box and the excavation 
sidewalls.  Rounded pea gravel or birds-eye gravel may be used as temporary backfill between 
the trench boxes and the trench walls, where necessary, to provide the stabilizing contact 
between the trench shoring and the soil sidewalls. 

Excavations penetrating through the existing fill below the existing Ewen Avenue pavement into 
the peat and soft organic clay soils that are deeper than 3 m should be approved in writing by a 
Geotechnical Engineer experienced in shoring and temporary excavations, as sudden failures, 
including heaving of the base of the trench, may occur, even when trench shoring boxes are 
present. 

Where excavations extend below the existing EPS fill below portions of the existing Ewen 
Avenue, the EPS will need to be cut and removed to allow for excavation below the EPS. 

The peat and organic clay are highly sensitive to disturbance.  Construction of the proposed 
sewers (and relocated watermain) over a subgrade disturbed by excavation could result in 
additional post-construction settlement.  Consequently, it is recommended that excavation for 
construction of the sewers and relocated watermain in the organic and fine-grained soils be 
conducted with a smooth mouthed bucket in order to minimize disturbance to the subgrade. 

6.8 TRENCH SUBGRADE IMPROVEMENT 

Where the invert of the proposed utilities are at a depth such that they are located within the 
existing fill below the Ewen Avenue pavement, trench subgrade improvement is not expected to 
be necessary. 

Soft to very soft organic and fine-grained soils are expected to be encountered at the base of 
excavations for construction of proposed utilities that are located below the existing EPS fill 
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along Ewen Avenue.  Where soft organic and fine-grained soils are encountered at the base of 
the trench, we recommend that they be removed to a maximum depth of 300 mm below the 
invert of the piping.  The extent of such over-excavation should be confirmed on-site by the 
Geotechnical Engineer at the time of trench excavation. 

The over-excavated unsuitable soils should be replaced with LWF as discussed in Section 6.10 
of this report to develop a stable working platform and limit disturbance to the subgrade during 
pipe installation.  The exposed subgrade at the base of the trench should be covered with a non-
woven geotextile separator, such as Propex 4553 or equivalent, prior to placement of the LWF. 

6.9 TEMPORARY TRENCH EXCAVATION DEWATERING 

Based on the boreholes, groundwater seepage is expected to be encountered at a depth of 
about 1 m below existing grade on Ewen Avenue.  Seepage from water in the adjacent roadside 
ditch would likely be a contributing factor to groundwater entering trenches excavated on Ewen 
Avenue.  Where feasible, it may be prudent to drain the water from the ditch during construction 
of the utilities. 

The peat is likely water-bearing and will drain into the trench excavations.  Groundwater may 
also be perched atop the organic clay that underlies the peat deposit.  It should also be noted 
that, where the trenches are in proximity to existing underground services, heavy groundwater 
seepage emanating from the existing trench backfill and pipe bedding may be encountered. 

Drawdown of groundwater from the peat could result in ground settlement that could impact 
nearby facilities that are founded within or atop of the peat layer.   This is not likely to be 
problematic if the excavation is only dewatered using a sump for a short period of time (i.e. less 
than three days).  However, as a precaution, consideration should be given to monitoring the 
surface for settlement within 15 m of the edges of the excavation to confirm that the excavation 
or its temporary dewatering is not resulting in adverse settlement of the existing facilities. 

6.10 PIPE BEDDING AND TRENCH BACKFILL 

Based on the boreholes, we anticipate that the soil at the base of trenches located above the 
existing EPS fill on Ewen Avenue will consist of compact sand fill.  Trenches that extend through 
the existing EPS fill will likely expose peat or soft organic clay. 

Where the soil at the base of the trench consists of existing sand fill, the pipe bedding and 
surround material should conform to the gradation for “Type 1 Granular Pipe Bedding and 
Surround Material” contained in the MMCD Volume II.  It should be placed in discrete lifts and be 
compacted with vibratory equipment to not less than 95 percent of the material’s MPMDD.  The 
pipe surround material should extend to at least 150 mm above the crown of the pipe. 

Where peat or soft organic clay is exposed at the base of the trench, we recommend that 
aggregate LWF consisting of red vesicular basalt be used as pipe bedding fill and surround 
material.  While white pumice (dacite) has a lower dry unit weight than red vesicular basalt, it 
absorbs more moisture than the vesicular basalt and is considerably less durable.  
Consequently, red vesicular basalt is the preferred product for trench pipe bedding below the 
existing Ewen Avenue pavement, where the trench base consists of peat or soft organic clay. 

The aggregate LWF should have a gradation of 19 mm to 75 mm in diameter and should be free 
of foreign material (sand, silt, and other fines that are non-volcanic in origin), organics and non-
light-weight particles.  The material should have a maximum delivered moist unit weight of not 
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more than 800 kg/m3.  The Geotechnical Engineer should be given the opportunity to review 
representative samples of the proposed aggregate LWF prior to the delivery of the bulk material 
to site to assess its suitability.  Samples of each shipment of LWF should be collected by the 
Geotechnical Engineer for bulk density testing prior to placement in the trench.   

The LWF should be wrapped on all sides by a non-woven geotextile separator fabric such as 
Propex 4553 or Geotechnical Engineer approved equivalent.  The fabric is recommended to limit 
punching of the LWF aggregate fill into the soft subgrade and to maintain separation between 
the LWF and the site soils/overlying pavement structure fill. 

The LWF should be placed in discrete lifts of 400 to 500 mm in thickness and should be 
compacted with light weight equipment, or a concrete vibrator, approved by the Geotechnical 
Engineer.  The intent of the compaction is to settle the material in place and reduce void space 
without crushing the material, in order to achieve interlocking of the particles.  Over-compaction 
of the material with heavy equipment would lead to particle breakage and an increase in fines 
content, without any beneficial gain in compaction level, and should be avoided. 

Given the importance of proper aggregate LWF placement and compaction to avoid particle 
breakdown, the placement, compaction, and geotextile wrapping of the LWF should be reviewed 
by the Geotechnical Engineer as it occurs. 

Aggregate LWF should also be used as trench backfill for the portion of trench located below the 
existing EPS light weight fill below Ewen Avenue.  As discussed above, the aggregate LWF 
should be surrounded by a non-woven geotextile separator.  The remaining trench backfill 
should consist of EPS of a thickness equivalent to the existing thickness at the trench location, 
and sand fill above the EPS to the underside of the pavement structure subbase course.  For 
trenches that do not extend below the existing EPS fill, the trench should be backfilled with the 
existing sand fill to the underside of subbase course elevation.  The sand trench backfill should 
be placed in discrete lifts a maximum of 300 mm in thickness and be compacted with vibratory 
equipment to not less than 95 percent of the material’s MPMDD. 

 

7. GEOTECHNICAL ENGINEERING REVIEW 
It is recommended that Levelton review detailed civil design drawings for the proposed works, 
when they are completed, so that we can confirm that they incorporate the recommendations 
provided in this report, or so that we can provide additional recommendation as necessary. 

A Geotechnical Engineer should review the stability of temporary excavations for installation of 
underground utilities. 

Levelton should review candidate sources of subgrade fill, in particular LWF materials, prior to 
their use at the site and should review the exposed subgrade in the new pavement areas prior to 
the placement of the fill.  Review of trench subgrades, where the trench extends below the 
existing EPS fill on Ewen Avenue, as well as placement of aggregate LWF where required, 
should also be conducted by Levelton. 

Levelton should be retained to review the subgrade preparation, as well as the placement of the 
LWF materials, as improper subgrade preparation and excessive compaction could result in 
subgrade disturbance that could lead to significant settlement of utilities and pavements. 
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Levelton should review the compaction of the existing base course following removal of the 
existing asphalt in areas of alligator cracking to determine if removal and replacement of the 
existing base and subbase materials is necessary. 

In-place soil density testing should be conducted on granular fill materials to confirm that 
adequate compaction is achieved. 

 

8. CLOSURE 
This geotechnical assessment report has been prepared by Levelton Consultants Ltd. 
exclusively for McElhanney Consulting Services Ltd. and their appointed agents.  The opinions 
and recommendations provided in this report reflect our judgement in light of the information that 
has been provided to us at the time that it was prepared. 

Any use of this report by third parties, or any reliance on or decisions made based on it, are the 
responsibility of such third parties.  Levelton does not accept responsibility for damages suffered, 
if any, by a third party as a result of their use of this report. 

The soil logs attached to this report provide description of the soil and groundwater conditions 
encountered at discrete test hole locations.  While soil conditions remote from the test hole 
locations has been inferred, actual soil conditions along the subject roadway may vary from 
those encountered at the test holes. 

Contractors should make their own interpretation of the soil logs and the site conditions for the 
purposes of bidding and performing work at the site. 

The attached Terms of Reference form an integral part of this geotechnical assessment report. 

We trust that the information provided herein meets with your immediate requirements.  If you 
have any questions or require further information, please contact the undersigned. 

LEVELTON CONSULTANTS LTD. 

 

Original Signed By 

 

Per: Calum Buchan, P Eng    Per: Michael Gutwein, P Eng 

 Principal      Senior Geotechnical Engineer 
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TERMS OF REFERENCE FOR GEOTECHNICAL REPORTS 
ISSUED BY LEVELTON CONSULTANTS LTD.  
 
1. STANDARD OF CARE 
 
Levelton Consultants Ltd. (“Levelton”) prepared and issued this geotechnical report (the “Report”) for its client 
(the “Client”) in accordance with generally-accepted engineering consulting practices for the geotechnical 
discipline.  No other warranty, expressed or implied, is made.  Unless specifically stated in the Report, the Report 
does not address environmental issues.  
The terms of reference for geotechnical reports issued by Levelton (the “Terms of Reference”) contained in the 
present document provide additional information and caution related to standard of care and the use of the 
Report. The Client should read and familiarize itself with these Terms of Reference. 

2. COMPLETENESS OF THE REPORT 
 
All documents, records, drawings, correspondence, data, files and deliverables, whether hard copy, electronic or 
otherwise, generated as part of the services for the Client are inherent components of the Report and, 
collectively, form the instruments of professional services (the “Instruments of Professional Services”). The Report 
is of a summary nature and is not intended to stand alone without reference to the instructions given to Levelton 
by the Client, the communications between Levelton and the Client, and to any other reports, writings, proposals 
or documents prepared by Levelton for the Client relative to the specific site described in the Report, all of which 
constitute the Report. 
TO PROPERLY UNDERSTAND THE INFORMATION, OBSERVATIONS, FINDINGS, SUGGESTIONS, 
RECOMMENDATIONS AND OPINIONS CONTAINED IN THE REPORT, REFERENCE MUST BE MADE TO 
THE WHOLE OF THE REPORT.  LEVELTON CANNOT BE RESPONSIBLE FOR USE BY ANY PARTY OF 
PORTIONS OF THE REPORT WITHOUT REFERENCE TO THE WHOLE REPORT AND ITS VARIOUS 
COMPONENTS. 
 
3. BASIS OF THE REPORT 
 
Levelton prepared the Report for the Client for the specific site, development, building, design or building 
assessment objectives and purpose that the Client described to Levelton.  The applicability and reliability of any 
of the information, observations, findings, suggestions, recommendations and opinions contained in the Report 
are only valid to the extent that there was no material alteration to or variation from any of the said descriptions 
provided by the Client to Levelton unless the Client specifically requested Levelton to review and revise the 
Report in light of such alteration or variation. 
 
4. USE OF THE REPORT 
 
The information, observations, findings, suggestions, recommendations and opinions contained in the Report, or 
any component forming the Report, are for the sole use and benefit of the Client.  NO OTHER PARTY MAY USE 
OR RELY UPON THE REPORT OR ANY PORTION OR COMPONENT WITHOUT THE WRITTEN CONSENT 
OF LEVELTON.  Levelton will consent to any reasonable request by the Client to approve the use of this Report 
by other parties designated by the Client as the “Approved Users”.  As a condition for the consent of Levelton to 
approve the use of the Report by an Approved User, the Client must provide a copy of these Terms of Reference 
to that Approved User and the Client must obtain written confirmation from that Approved User that the Approved 
User will comply with these Terms of Reference, such written confirmation to be provided separately by each 
Approved User prior to beginning use of the Report.  The Client will provide Levelton with a copy of the written 
confirmation from an Approved User when it becomes available to the Client, and in any case, within two weeks 
of the Client receiving such written confirmation. 
The Report and all its components remain the copyright property of Levelton and Levelton authorises only the 
Client and the Approved Users to make copies of the Report, but only in such quantities as are reasonably 
necessary for the use of the Report by the Client and the Approved Users.  The Client and the Approved Users 
may not give, lend, sell or otherwise disseminate or make the Report, or any portion thereof, available to any 
party without the written permission of Levelton.  Any use which a third party makes of the Report, or any portion 
of the Report, is the sole responsibility of such third parties.  Levelton accepts no responsibility for damages 
suffered by any third party resulting from the use of the Report. The Client and the Approved Users acknowledge 
and agree to indemnify and hold harmless Levelton, its officers, directors, employees, agents, representatives or 
sub-consultants, or any or all of them, against any claim of any nature whatsoever brought against Levelton by 
any third parties, whether in contract or in tort, arising or related to the use of contents of the Report. 
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TERMS OF REFERENCE FOR GEOTECHNICAL REPORTS 
ISSUED BY LEVELTON CONSULTANTS LTD.  (continued) 
 
5. INTERPRETATION OF THE REPORT 
 
a. Nature and Exactness of Descriptions: The classification and identification of soils, rocks and 

geological units, as well as engineering assessments and estimates have been based on investigations 
performed in accordance with the standards set out in Paragraph 1 above. The classification and 
identification of these items are judgmental in nature and even comprehensive sampling and testing 
programs, implemented with the appropriate equipment by experienced personnel, may fail to locate 
some conditions.  All investigations or assessments utilizing the standards of Paragraph 1 involve an 
inherent risk that some conditions will not be detected and all documents or records summarizing such 
investigations will be based on assumptions of what exists between the actual points sampled.  Actual 
conditions may vary significantly between the points investigated and all persons making use of such 
documents or records should be aware of, and accept, this risk.  Some conditions are subject to changes 
over time and the parties making use of the Report should be aware of this possibility and understand 
that the Report only presents the conditions at the sampled points at the time of sampling.  Where special 
concerns exist, or when the Client has special considerations or requirements, the Client must disclose 
them to Levelton so that additional or special investigations may be undertaken, which would not 
otherwise be within the scope of investigations made by Levelton or the purposes of the Report. 

b. Reliance on information: The evaluation and conclusions contained in the Report have been prepared 
on the basis of conditions in evidence at the time of site investigation and field review and on the basis of 
information provided to Levelton.  Levelton has relied in good faith upon representations, information and 
instructions provided by the Client and others concerning the site.  Accordingly, Levelton cannot accept 
responsibility for any deficiency, misstatement or inaccuracy contained in the report as a result of 
misstatements, omissions, misrepresentations or fraudulent acts of persons providing information. 

c. Additional Involvement by Levelton: To avoid misunderstandings, Levelton should be retained to assist 
other professionals to explain relevant engineering findings and to review the geotechnical aspects of the 
plans, drawings and specifications of other professionals relative to the engineering issues pertaining to 
the geotechnical consulting services provided by Levelton. To ensure compliance and consistency with 
the applicable building codes, legislation, regulations, guidelines and generally-accepted practices, 
Levelton should also be retained to provide field review services during the performance of any related 
work.  Where applicable, it is understood that such field review services must meet or exceed the 
minimum necessary requirements to ascertain that the work being carried out is in general conformity 
with the recommendations made by Levelton.  Any reduction from the level of services recommended by 
Levelton will result in Levelton providing qualified opinions regarding adequacy of the work. 

 
6. ALTERNATE REPORT FORMAT 
When Levelton submits both electronic and hard copy versions of the Instruments of Professional Services, the 
Client agrees that only the signed and sealed hard copy versions shall be considered final and legally binding 
upon Levelton.  The hard copy versions submitted by Levelton shall be the original documents for record and 
working purposes, and, in the event of a dispute or discrepancy, the hard copy versions shall govern over the 
electronic versions; furthermore, the Client agrees and waives all future right of dispute that the original hard copy 
signed and sealed versions of the Instruments of Professional Services maintained or retained, or both, by 
Levelton shall be deemed to be the overall originals for the Project. 
The Client agrees that the electronic file and hard copy versions of Instruments of Professional Services shall not, 
under any circumstances, no matter who owns or uses them, be altered by any party except Levelton.  The Client 
warrants that the Instruments of Professional Services will be used only and exactly as submitted by Levelton. 
The Client recognizes and agrees that Levelton prepared and submitted electronic files using specific software or 
hardware systems, or both.  Levelton makes no representation about the compatibility of these files with the 
current or future software and hardware systems of the Client, the Approved Users or any other party. The Client 
further agrees that Levelton is under no obligation, unless otherwise expressly specified, to provide the Client, the 
Approved Users and any other party, or any or all of them, with specific software and hardware systems that are 
compatible with any electronic submitted by Levelton. The Client further agrees that should the Client, an 
Approved User or a third party require Levelton to provide specific software or hardware systems, or both, 
compatible with the electronic files prepared and submitted by Levelton, for any reason whatsoever included but 
not restricted to an order from a court, then the Client will pay Levelton for all reasonable costs related to the 
provision of the specific software or hardware systems, or both. The Client further agrees to indemnify and hold 
harmless Levelton, its officers, directors, employees, agents, representative or sub-consultant, or any or all of 
them, against any claim or any nature whatsoever brought against Levelton, whether in contract or in tort, arising 
or related to the provision or use or any specific software or hardware provided by Levelton. 
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APPENDIX A 
MCELHANNEY PRELIMINARY PLAN AND CROSS-SECTION DRAWINGS 



















 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
SITE PLAN AND SOIL LOGS FROM 1996 GEOPACIFIC REPORT 

























































 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

APPENDIX C 
PHOTOGRAPHS OF EXISTING PAVEMENT DISTRESS 



 
Alligator cracking and rutting adjacent to curb, westbound lane of Ewen Avenue at driveway 
to 211 Ewen Avenue, looking east. 
 

 
Trench patch and alligator cracking at hydrant west of Holly Avenue, looking south. 
 
 



 
Alligator cracking adjacent to curb, westbound lane of Ewen Avenue, looking west. 
 

 
Alligator cracking and longitudinal cracking, westbound lane of Ewen Avenue in front of 311 
and 305 Ewen Avenue, looking east. 
 
 



 
Alligator cracking and rutting adjacent to curb, westbound lane Ewen Avenue in front of 313 
and 319 Ewen Avenue, looking west. 

 
Trench patch and alligator cracking, Ewen Avenue in front of 323 Ewen Avenue, looking 
south. 
 
 



 
Patching and cracking Ewen Avenue just east of Boyd Street/Derwent Way, looking south. 
 

 
Longitudinal cracking, eastbound lane Ewen Avenue east of Boyd Street/Derwent Way, 
looking east. 
 



 
Patching at centreline, eastbound lane Ewen Avenue in front of 323 – 313 Ewen Avenue, 
looking east. 

 
New pavement at intersection with Mercer Street, looking west. 
 
 



 
New pavement at railway crossing, Ewen Avenue. 



 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

APPENDIX D 
BENKELMAN BEAM TESTING 



#110, 34077 Gladys Avenue #301, 19292-60 Avenue #108, 3677 Hwy 97N
Abbotsford, BC V2S 2E8 Kelowna, BC V1X 5C3
Tel:  (604) 855-0206 Tel:  (250) 491-9778
Fax: (604) 853-1186 Fax: (250) 491-9729

Client: File No.:

Project Name: Task:

Site Address: PM:

Location of Testing:

Municipality:

Road Classification:

Surface Type:

Specified MPSR:

Surface Temperature: 10.9 oC at Start of testing 12.9 oC at Completion of testing

1.142 for 11.9 oC 

1.06 for

mm

mm

Data readings and adjusted data attached.

Comments:

LEVELTON CONSULTANTS LTD.

Per:

*Not required for granular base

Data readings adjusted for seasonal correction factor of: April

1

5-Apr-12

RRTTested By:

Data Analysis By:

1.25 mm

Report #:

Date of Testing:

54

0.69

0.20

1.09

Number of test points:

Adjusted Average Rebound:

Standard Deviation:

MPSR:

*Temperature correction factor:

Ewen Av. Between Boyd St./ Derwent Way and Furness St.

This report represents a testing service only. No engineering interpretation is expressed or implied. Engineering review and interpretation can be 
provided on written request.

Station 0+00 is located at the intersection of Boyd Street and Ewen Avenue

Summary of Benkelman Beam Testing

MG

New West Minster

Collector

Asphalt

Levelton Consultants Ltd.
Fraser Valley Group and Southern Interior

Ewen Av. Between Boyd St./ Derwent Way and Furness St.

FV12-0466-00

10

MG

McElhanney Consulting Services Ltd.

Ewen Avenue Reconstruction

Fax: (604) 533-0768

Surrey, BC V3S 3M2
Tel:  (604) 533-2992



#110, 34077 Gladys Avenue #301, 19292-60 Avenue #108, 3677 Hwy 97N
Abbotsford, BC V2S 2E8 Kelowna, BC V1X 5C3
Tel:  (604) 855-0206 Tel:  (250) 491-9778
Fax: (604) 853-1186 Fax: (250) 491-9729

File No.:
Task:

PM:

Report No.:1
Tested: By: RRT

1.25 mm

Deflection                                                                   
(mm)

Adjusted 
Deflection 

(mm)

Deflection                                                                   
(mm)

Adjusted 
Deflection 

(mm)

Deflection                                                                   
(mm)

Adjusted 
Deflection 

(mm)

Deflection                                                                   
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Deflection 

(mm)

1 0-00 0.18 0.44 0+520 0.25 0.61
2 0+20 0.29 0.70 0+500 0.28 0.68
3 0+40 0.36 0.87 0+480 0.24 0.58
4 0+60 0.41 0.99 0+460 0.23 0.56
5 0+80 0.43 1.04 0+440 0.28 0.68
6 0+100 0.28 0.68 0+420 0.35 0.85
7 0+120 0+400 0.25 0.61
8 0+140 0.20 0.48 0+380 0.36 0.87
9 0+160 0.35 0.85 0+360 0.28 0.68

10 0+180 0.28 0.68 0+340 0.15 0.36
11 0+200 0.30 0.73 0+320 0.21 0.51
12 0+220 0.28 0.68 0+300 0.24 0.58
13 0+240 0.25 0.61 0+280 0.20 0.48
14 0+260 0.30 0.73 0+260 0.36 0.87
15 0+280 0.38 0.92 0+240 0.40 0.97
16 0+300 0.39 0.94 0+220 0.31 0.75
17 0+320 0.18 0.44 0+200 0.42 1.02
18 0+340 0.48 1.16 0+180 0.46 1.11
19 0+360 0.38 0.92 0+160 0.38 0.92
20 0+380 0.38 0.92 0+140 0.25 0.61
21 0+400 0.20 0.48 0+120
22 0+420 0.28 0.68 0+100 0.30 0.73
23 0+440 0.28 0.68 0+80 0.28 0.68
24 0+460 0.25 0.61 0+60 0.36 0.87
25 0+480 0.15 0.36 0+40 0.30 0.73
26 0+500 0.15 0.36 0+20 0.20 0.48
27 0+520 0.41 0.99 0+00 0.25 0.61

Fax: (604) 533-0768

FV12-0466-00

Levelton Consultants Ltd.
Fraser Valley Group and Southern Interior

Surrey, BC V3S 3M2
Tel:  (604) 533-2992

Data Sheet
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Station

05-Apr-12
Ewen Av. Between Boyd St./ Derwent Way and Furness St.

Data Point

EBL on Ewen Avenue

Data Point

WBL on Ewen Avenue
Inner Wheel Path

Client: McElhanney Consulting Services Ltd.

MG

Outer Wheel Path Inner Wheel Path

Site Address:
Project Name:

Outer Wheel Path

Ewen Avenue Reconstruction
Ewen Av. Between Boyd St./ Derwent Way and Furness St.
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Data readings and adjusted data for:
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Specified MPSR:
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