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Re: Geotechnical Engineering Assessment 

Proposed “Heritage Plaza” and “Richmond II Concept Wall” 
Fraser Cemetery, 100 Richmond Street 
New Westminster, BC 

 
 
PART A:  BACKGROUND INFORMATION 

 
 
1.0 INTRODUCTION AND SCOPE OF WORK 
 
As requested, Levelton Consultants Ltd. (Levelton) has prepared this 
geotechnical engineering assessment report for the above-referenced 
project at the Fraser Cemetery in New Westminster, BC. The location of 
the subject site is illustrated on the attached Figure 1. 

 
Our scope of work for this project was provided in a revised proposal to 
Hilton Landmarks Inc. (the Client) dated 29 June 2011 (Levelton Proposal 
No. PR11-0939-00). Signed authorization to proceed with the scope of 
work was received from the Client via e-mail on 14 July 2011.  
 
Levelton previously completed a geotechnical investigation on the subject 
site at the location of the proposed Heritage Plaza in November 2007 
(Levelton Report No. FV07-0483-00; dated 30 November 2007).   
 
Our scope of work for this project included the following: 

 
• Conduct a geotechnical investigation in the area of the proposed 

Richmond II Concept Wall to evaluate the subsurface soil and 
groundwater conditions. This investigation included laboratory 
testing of collected soil samples for moisture content 
determination, as required; 

• Review of subsurface soil information collected in a previous 
Levelton geotechnical investigation at the location of the proposed 
Heritage Plaza; and 

• Prepare a geotechnical engineering assessment report that 
provides geotechnical recommendations for the proposed 
Richmond II Concept Wall and Heritage Plaza.    
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The scope of work also included excavation shoring design for the planned retaining wall 
excavation in proximity to Richmond Street and existing underground services.  
However, the excavation shoring design will be addressed separately. 
 
This report includes the following: 
 

• A site plan showing the approximate locations of test pits conducted at the 
location of the proposed Heritage Plaza on 22 November 2007; 

• A site plan showing the approximate locations of test pits conducted at the 
location of the proposed Richmond II Concept Wall on 08 July 2011; 

• Soil logs and detailed description of the soil and groundwater conditions 
encountered at the test pits; 

• Recommendations for site preparation in building areas; 
• Recommendations for temporary excavations; 
• Recommendations for engineered fill; 
• Recommendations for foundation design, including soil bearing resistance; 
• Estimates for potential total and differential post-construction foundation 

settlement; 
• Recommendations for lateral earth pressures for the design the Richmond II 

Concept Wall and below-grade foundation walls; 
• Recommendations for foundation perimeter drainage;  
• Recommendations for slab-on-grade construction; and 
• Recommendations for foundation wall and retaining wall backfill. 

 
Our scope of services did not include assessment of the soil or groundwater conditions 
with respect to environmental contamination considerations. 
 
2.0 PROJECT DESCRIPTION 
 
Based on the information provided to us, we understand that the project comprises the 
construction of columbarium structures to accommodate cremation final disposition 
amenities. These structures are identified as Heritage Plaza and Richmond II Concept 
Wall. The locations of these structures are illustrated on the attached Figure 2.  
 
The Heritage Plaza, consisting of a combination of obelisk and wall columbarium, will be 
located near the centre of the Fraser Cemetery and will overlay the location of an 
existing concrete foundation, which will be demolished. Apart from conceptual drawings, 
limited detail pertaining to the proposed plaza has been provided to us at the time of 
preparing this report. However, we understand that the foundations of the proposed 
plaza will consist of concrete strip and pad footings.  
 
The project site for Heritage Plaza is bounded by an existing on-site cemetery asphalt 
roadway to the west and cemetery gravesites to the north, east and south. The project 
site generally slopes downward from west to east.  Based on drawings provided by the 
Client (Hilton Landmarks Inc. File No. 09010-DDPM, dated 10-June-2011), the top of the 
plaza foundation and slab-on-grade will be approximately level with the cemetery 
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roadway. We understand that the foundation will have a maximum depth of 
approximately 1.0 to 1.5 m due to existing topography and that significant grade raising 
will not occur at the plaza location. A foundation wall will be required for the eastern 
portion of the building to retain backfill used to establish the proposed slab-on-grade 
elevation.   
 
The Richmond II Concept Wall will be located along the west property line of the subject 
site (adjacent to Richmond Street), between the Cemetery Entry Road and the north 
extent of the site. Based on information provided to us, we understand that the wall will 
be similar to the existing Columbarium Wall located to the south of the Cemetery Entry 
Road, oriented parallel to Richmond Street. The proposed wall will include a cast-in-
place reinforced concrete cantilever retaining wall, a columbarium constructed of precast 
concrete, a welded steel wire arbor and patterned concrete sidewalk. The depth of the 
wall foundation had not been provided at the time of report preparation. Additionally, 
excavation shoring will be required for the wall construction and will potentially provide 
support for existing FortisBC gas lines that run parallel to the west property line adjacent 
to the Richmond II Concept Wall.  
 
3.0  SITE CONDITIONS 
 
3.1 SURFICIAL GEOLOGY 
 
The Geological Survey of Canada surficial geology map covering New Westminster 
(Map 1484A) suggests that the soils at the subject site consist of Pleistocene Age 
Vashon Drift and Capilano Sediments. The native soils encountered at the test pit 
locations were generally consistent with the soils indicated on Map 1484A. Some fill soils 
were also encountered on site. The subsurface conditions observed during the field 
investigation are discussed below.  
 
3.2 SUBSURFACE CONDITIONS 
 
The Levelton subsurface investigation was comprised of the following: 
 

• Two test pits (TP07-01 and TP07-02) advanced in November 2007 at the 
proposed Heritage Plaza location to depths of 3.6 and 3.8 m below existing 
grade, as illustrated on the attached Figure 3; and 

• Two test pits (TP11-01 and TP11-02) advanced in July 2011 at the proposed 
Richmond II Concept Wall location to depths of 2.2 and 2.8 m below existing 
grade, as illustrated on the attached Figure 4. 
 

A member of Levelton’s geotechnical engineering personnel visually classified the soils 
encountered at the test pit locations and collected representative disturbed samples for 
moisture content determination.   
 
The description of the soil and groundwater conditions encountered at the test pits and 
soil sample moisture contents are provided on the attached soil logs. Generalized 
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description of the soil conditions encountered at the test pits conducted at the proposed 
Heritage Plaza and Richmond II Concept Wall is presented below.  
 
3.2.1 Heritage Plaza 
 
Based on TP07-01 and TP07-02, the following generalized soil profile is anticipated at 
the location of the proposed Heritage Plaza and the localized surrounding area: 
 

• Topsoil, loose, brown, silty sand, some gravel.  This layer extended to about 0.6 
m to 0.76 m below surface grades.   

• Fill, Sand to Silty Sand,  loose to compact, brown to grey, silty sand to sand, 
some gravel.  Domestic and construction debris was encountered within the fill 
(glass bottle and metal pipe).  This layer extended to about 1.2 m to 1.5 m below 
surface grades.  Moisture contents obtained from soil samples of this layer 
ranged from about 16% to 21%.        
 

• Native, Sand and Silt,  compact, brown grey sand, some silt, trace gravel was 
encountered at about 1.2 m to 1.5 m below surface grades, underlain by stiff grey 
silt at about 2.1 m depth, underlain by dense grey sand at about 3 m to 3.2 m 
depths.  The dense grey sand extended to the terminus of the test pits at a depth 
of about 3.8 m.  Pocket penetration testing indicates that the unconfined 
compressive strengths of the stiff silt soil samples ranged from approximately 
100 kPa to 150 kPa.   

 
Groundwater seepage was encountered in test pits TP07-01 and TP07-02 at depths of 
about 3.6 m to 3.8 m below existing grade during the field work for the time the test pits 
remained open.   
 
3.2.2 Richmond II Concept Wall 
 
Based on TP11-01 and TP11-02, the following generalized soil profile is anticipated at 
the location of the proposed Richmond II Concept Wall and the localized surrounding 
area: 
 

• Topsoil, loose, dark brown, moist, silty sand, trace gravel, trace to some 
organics. This layer extended to approximately 0.5 m below existing grade. 
Moisture contents of the layer ranged from approximately 21% to 26%.  

• Gravelly Sand, compact to dense, moist, reddish brown to grey, medium grained 
sand, trace silt to silty, trace cobbles, trace boulders. This layer extended to the 
terminus of test pits TP11-01 and TP11-02 at depths of about 2.1 m and 2.7 m, 
respectively. Moisture contents obtained from samples of this layer ranged from 
approximately 7% to 23%.  

 
No groundwater seepage was encountered in test pits TP11-01 and TP11-02 during the 
time the test pits remained open.  
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PART B:  DISCUSSION AND RECOMMENDATIONS 
 
4.0 GENERAL  
 
4.1 Heritage Plaza 
 
The site geotechnical information indicates that the proposed plaza construction is 
feasible from a geotechnical perspective. It is our opinion that the building can be 
supported on shallow foundations (pad and strip footings).   
 
4.2 Richmond II Concept Wall 
 
The site geotechnical information indicates that the proposed Richmond II Concept Wall 
is feasible from a geotechnical perspective and can be supported on a strip footing. 
However, the close vicinity in which the Richmond II Concept Wall is located to existing 
FortisBC gas lines necessitates the need for excavation shoring design. Levelton will 
issue design drawings for excavation shoring design subsequent to issuance of this 
report, once the final wall location and shoring design parameters have been 
determined.  
 
As the shoring design has not yet been finalized and will play an integral role in the 
design of the Richmond II Concept Wall, geotechnical recommendations provided in this 
report for the retaining wall are considered preliminary. If required, additional 
geotechnical recommendations for the Richmond II Concept Wall will be provided in the 
form of addenda or shoring design drawings issued to the Client.    
 
5.0 SITE PREPARATION  
 
Site preparation for the proposed Heritage Plaza will involve removal of the existing 
concrete foundations and rock retaining walls in preparation for site excavation. Based 
on our subsurface explorations, the anticipated stripping should consist of removal of 
any vegetation, topsoil or existing fill to expose native sand subgrade. The anticipated 
stripping depth to expose suitable subgrade for the shallow foundations is in the order of 
1.2 m to 1.5 m below existing surface grades. Towards the low end of the sloped site 
(the eastern portion of the plaza), the anticipated excavation depths will be less.  
Exposed native sand subgrade should be surficially compacted with vibratory 
equipment.  
 
Site preparation for the Richmond II Concept Wall is anticipated to involve removal of 
any vegetation or topsoil to expose compact to dense gravelly sand subgrade. The 
anticipated stripping depth to expose suitable subgrade for the wall foundation is in the 
order of 0.5 m below the existing surface grade at the toe of the slope along the 
proposed Richmond II Concept Wall location. Stripping depths to expose suitable 
subgrade are anticipated to increase towards Richmond Street, depending on the final 
depth of the wall foundation. 
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Stripping should be conducted during dry weather periods. The subgrade should be 
reviewed by Levelton to assess if any over-excavation is required. Any over-excavation 
should be conducted under the review of Levelton. Over-excavated areas are to be 
restored using engineered fill in accordance with Section 7.0 below.  
 
The stripping process should be conducted in a manner that will minimize disturbance to 
the underlying stripped subgrade.  Stripping should be conducted using an excavator 
equipped with a smooth-mouth bucket that progressively retreats from the stripped 
subgrade.  Construction traffic should not travel directly on the stripped subgrade.   
 
Grade-reinstatement should be conducted using engineered fill in accordance with 
Section 7.0 of this report. Care should be taken to minimize construction activity directly 
over the subgrade and to grade exposed subgrade areas to optimize site drainage and 
to prevent surface water accumulation.  
 
Temporary excavations necessary for the construction of the Heritage Plaza should be 
conducted in accordance with Section 6.0 below.  
 
Based on drawings provided by the Client (Hilton Landmarks Inc. File No. 09010-DDPM, 
Page L-2, dated 10-June-2010), we understand that two existing FortisBC gas lines run 
adjacent to the proposed Richmond II Concept Wall. As discussed above, detailed 
excavation shoring design is required during construction of the Richmond II Concept 
Wall. Preliminary recommendations for excavation shoring are provided in Section 6.0 
below.   
 
6.0  TEMPORARY EXCAVATIONS AND EXCAVATION SHORING 
 
6.1 GENERAL 
 
Temporary excavations that require worker access should be conducted in accordance 
with the Workers Compensation Board, Work Safe BC regulations.  An allowable 
inclination of 3H:4V (Horizontal:Vertical) is considered appropriate for unsupported 
temporary excavations deeper than 1.2 m in the site soils.  The inclination of the 
temporary excavations may need to be reduced to 1.5H:1V if sloughing soils or seepage 
is encountered.  
 
All temporary excavations steeper than recommended above should be approved in 
writing by a Geotechnical Engineer prior to workers entering/approaching the edge of 
such areas.  Alternatively, appropriate shoring should be installed in accordance with 
Work Safe BC regulations.   
 
6.2  HERITAGE PLAZA  
 
Excavation toward the west end of the proposed Heritage Plaza will be limited by the 
existing paved roadway at this location. At this stage, it is anticipated that the excavation 
cut slope for the proposed plaza construction along the existing roadway will be near 
vertical. Consequently, temporary excavation along the existing roadway deeper than 
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1.2 m will require a staged excavation such that not more than 3 m of horizontal cut is 
exposed at any given time prior to grade restoration. The remaining temporary 
excavation slopes for Heritage Plaza that require worker access and exceed 1.2 m in 
depth should be cut at 3H:4V.  Steeper excavation slope cuts should be approved in 
writing by the geotechnical engineer prior to worker entry.   
 
Excavation slopes should be covered with polyethylene sheeting secured at the crest 
and toe of the slope when heavy rainfall is anticipated to limit the potential for erosion by 
surface water runoff. Levelton should review temporary excavations for the proposed 
Heritage Plaza at the time of site preparation. 
 
6.3 RICHMOND II CONCEPT WALL 
 
As discussed above, we understand that excavation shoring will be required for the 
Richmond II Concept Wall construction, which may require the support of existing 
FortisBC gas lines located directly outside of the west property line along the proposed 
wall location. Based on the information available at the time of preparation of this report, 
the excavation shoring at this location may consist of a combination of shotcrete and 
micropiles. Recommendations for the design of excavation shoring will be issued in the 
form of design drawings, once the final shoring design parameters have been 
determined. 
 
It is anticipated that groundwater seepage entering the excavations could be adequately 
controlled using sumps and pumping. 
 
7.0 ENGINEERED FILL  
 
In this report, engineered fill refers to permanent fill that will be placed below the 
proposed building foundations, retaining wall foundations and slabs. 
 
Engineered fill below foundations and slabs should consist of 75 mm minus pit run sand 
and gravel containing less than 5% fines (material passing the 0.075 mm sieve) by 
weight.  It should be placed in discrete lifts a maximum of 0.3 m in thickness and be 
compacted to not less than 100% of the material’s Standard Proctor Maximum Dry 
Density (SPMDD) using a large, smooth drum vibratory roller. 
 
The Geotechnical Engineer should conduct in-place soil density testing on the fill as it is 
being placed and compacted to confirm that adequate compaction is achieved. 
Engineered fill should extend horizontally beyond load bearing areas a distance at least 
equal to the thickness of engineered fill below the load bearing area. 
 
8.0 FOUNDATIONS 
 
It is Levelton’s opinion that the proposed structures can be supported on strip and pad 
footings bearing on the native compact to dense granular soils (after they have been 
compacted as recommended above), or on compacted engineered fill placed over this 
subgrade.   
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Foundations can be designed based on a serviceability limit state (SLS) soil bearing 
resistance of 100 kPa and factored ultimate limit state (ULS) soil bearing resistance of 
150 kPa, provided that the recommendations within this report are followed. 
 
Strip footings should have a minimum width of 0.45 m and pad footings should have 
minimum dimensions of 0.6 m.  The soil bearing resistances provided above assume 
that the foundations are concentrically loaded. 
 
For frost protection and confinement purposes, the underside of the foundations should 
be established at not less than 0.45 m below the finished exterior grade.  
  
Generally, any footings associated with the above-referenced structures should be 
stepped at no steeper than 2H:1V (horizontal:vertical). The underside of the foundations 
should be located below a 2H:1V influence line taken up from the base of adjacent 
deeper excavations, or the SLS and ULS soil bearing resistances provided above would 
need to be reviewed. Additionally, Levelton should review the soil conditions at 
foundation grade prior to the construction of foundation formwork to confirm that the soil 
bearing resistance values provided above are available.  
 
It is our opinion that potential total post-construction settlement of shallow foundations 
constructed in accordance with the recommendations provided in this report will not 
exceed 25 mm. Potential differential post-construction settlement is not expected to 
exceed 19 mm over a horizontal distance of 10 m. 
 
9.0 SEISMIC CONSIDERATIONS 
 
It is our opinion that the soils encountered at the test pits would not be subject to 
liquefaction during a design seismic event. Site Class “D” conditions may be used, in 
accordance with Table 4.1.8.4.A of the 2006 BC Building Code. 
 
10.0 LATERAL EARTH PRESSURES AND RETAINING WALL DESIGN 
 
Cast-in-place concrete retaining walls that are not free to rotate (such as the Heritage 
Plaza basement walls that retain backfill) should be designed based on an “at-rest” earth 
pressure conditions, using an equivalent fluid pressure of 9 kPa/m.  This value assumes 
that the wall backfill consists of compacted, free-draining granular material and that 
drainage is provided at the base of the walls such that hydrostatic pressures do not 
develop.  
 
Active earth pressure theory is considered valid for the design of retaining structures that 
are permitted to rotate or translate slightly, such as cantilevered concrete retaining walls 
(Richmond II Concept Wall).  For static loading, it is recommended that the unfactored 
lateral active earth pressure be computed using an unfactored equivalent fluid unit 
weight of 6 kN/m3 (kPa/m). 
 
Retaining walls should be designed using a uniformly distributed lateral load of 5 kPa to 
model temporary construction live loads and potential compaction induced stresses. 
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Where the walls are subjected to surcharge loads, then an additional load with a 
rectangular distribution based on a horizontal pressure coefficient of 0.5 should be 
applied. The rectangular distribution will act over the total height of the walls. 

Active earth pressures are expected to develop against retaining walls during a design 
basis earthquake. The total seismic earth pressure for design of the retaining walls was 
estimated using the pseudo-static Mononobe-Okabe 1  (M-O) equations.   Based on 
research by Atik and Sitar, 20102, Levelton estimated the seismic coefficient input into 
the M-O analysis to be 65 percent of the site specific Peak Ground Acceleration (PGA).  
The Atik and Sitar research findings, which included detailed numerical modeling, 
experimental modeling using a centrifuge, and the review of actual retaining wall 
performance after severe earthquake shaking in California, Chile, China, and Japan, 
determined that retaining walls generally perform well during earthquakes.  The good 
performance appears largely due to out of phase shaking between the soil and the 
retaining walls.   

The Atik and Sita research also indicates that the resultant of the pseudo-static seismic 
force acts approximately 1/3H above the base of the wall, where H is the wall height.  
Based on these findings, Levelton recommends a triangular pressure distribution with an 
equivalent fluid unit weight of 11 kPa/m be used to estimate the unfactored total seismic 
force for retaining wall design (seismic component is 5 kPa/m).  

An equivalent fluid pressure of 30 kPa/m may be used to estimate the factored ultimate 
passive resistance of permanently in-place native or compacted backfill soil above the 
embedded retaining wall footing.  
 
A factored coefficient of friction of 0.4 (cast-in-place concrete on granular soil) may be 
used to estimate the sliding resistance along the soil-footing interface where retaining 
wall foundations are constructed on granular engineered fill such as 150 mm of 19 mm 
minus crushed sandy gravel. 

The lateral earth pressures provided above assume that drainage will be provided at the 
base of the retaining walls so that hydrostatic pressures do not develop. The above 
mentioned lateral earth pressure are depicted schematically on the attached Figure 5.  
 
11.0 RETAINING WALL DRAINAGE  
 
Final design of the Richmond II Concept Wall had not been provided to Levelton at the 
time of this report. However, concrete cast-in-place cantilever retaining walls should 
generally include drainage provisions such as a zone of drain rock with PVC pipe behind 
the wall and a nonwoven geotextile separator such as Nilex 4545, or Geotechnical 
Engineer approved equivalent.  If limited space is available to accommodate drainage, 
due to excavation or excavation support limitations then a geocomposite drainboard may 
                                                
1  Mononobe, N and Matsuo M (1929). “On the Determination of Earth Pressures During 
Earthquakes” Proc. World Eng. Congress, 9, pp 179 -187 
2 Atik, L. and Sitar, N., (2010) “Seismic Earth Pressures on Cantilever retaining Structures” ASCE 
Journal of Geoenvironmental and Geotechnical Engineering, October 2010 
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be used  Levelton should have the opportunity to review the drainage design for the 
Richmond II Concept Wall, once it becomes available, as it relates to constructability of 
the retaining wall and interaction with the excavation shoring design.  
 
12.0 BUILDING SLABS -ON-GRADE 
 
The following geotechnical recommendations for slabs-on-grade are provided: 
 

1. Concrete floor slabs-on-grade should be underlain with a minimum 150 mm 
layer of 19 mm minus, crushed, granular base material with not more than 
5% passing the 0.075 mm sieve, compacted to not less than 100% of the 
material’s SPMDD. 

2. The slab should be provided with sufficient joints for control of cracks from 
slab settlement and from thermal expansion and contraction. 

 
13.0 FOUNDATION PERIMETER DRAINAGE  
 
As a preliminary guideline, it is recommended that a perimeter foundation drainage 
system consisting of a rigid, perforated PVC pipe be placed on the exterior of the 
building foundations for the Heritage Plaza.  The invert of the pipe should be located at 
least 300 mm below the finished floor elevation.  The pipe should be covered with at 
least 150 mm of drain rock, and the drain rock covered with a non-woven geotextile.  
The perimeter drainage system should drain by gravity flow to a suitable storm water 
disposal point. 
 
Roof downspouts should not be connected to the perimeter drainage system, but should 
discharge to a suitable storm water disposal point via non-perforated lines. 
 
Exterior grade adjacent to the structures should be sloped so as to direct surface water 
runoff away from the building. 
 
14.0 FOUNDATION WALL AND RETAINING WALL BACKFILL  
 
Foundation wall backfill and retaining wall backfill in hard-surfaced areas should consist 
of well-graded granular material containing less than 5% fines.  The backfill should be 
placed in discrete lifts a maximum of 0.3 m in thickness and be compacted with vibratory 
equipment to not less than 98% of the material’s SPMDD beneath settlement sensitive 
features such as sidewalks and slabs, and to not less than 92% of the material’s 
SPMDD beneath soft landscaped areas to limit post-construction settlement.  Native 
sand/gravelly sand may be suitable to be re-used as foundation wall or retaining wall 
backfill.  Material proposed to be re-used as backfill should be reviewed by the 
Geotechnical Engineer during construction. 
 
15.0 GEOTECHNICAL ENGINEERING REVIEW 
 
When available, the final foundation design, retaining wall design and lot grading 
drawings for the development should be provided to Levelton for our review so that we 
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can confirm that they are in accordance with the recommendations provided in this 
report and provide additional geotechnical recommendations as necessary. 
 
Geotechnical review is recommended during construction in order to verify that the intent 
of our recommendations is being followed and that the soil conditions encountered are 
consistent with the design assumptions.  We anticipate that the review during 
construction will include the following items: 
 

• Site stripping to confirm suitable stripping depths to shallow foundation bearing 
subgrade prior to grade reinstatement with engineered fill or placement of 
footings; 

• Review and acceptance of engineered fill; placement and compaction of 
engineered fill prior to construction of foundation formwork; 

• Review of placement and compaction of under-slab fill prior to construction of 
grade-supported slabs;  

• Review of placement and compaction of foundation wall and retaining wall 
backfill; 

• Temporary excavations deeper than 1.2 m below existing grade, if required; and 

• Temporary excavations at the Heritage Plaza in the vicinity of the on-site 
roadway (west extent of Heritage Plaza). 

 
Levelton will provide further recommendations for review in the excavation shoring 
design drawings to be issued under a separate cover.  
 
16.0 CLOSURE 
 
This geotechnical engineering assessment report has been prepared by Levelton 
Consultants Ltd. exclusively for Hilton Landmarks Inc. and their appointed agents. The 
opinions and recommendations provided in this report reflect our judgment in light of the 
information available 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 provided description of the soil and groundwater 
conditions encountered at discrete test pit locations.  Actual soil conditions in areas 
remote from the test pits may vary at the project site. 
 
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 report. 
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We trust that this information meets your immediate requirements.  If you have any 
questions, please contact the undersigned. 
 
LEVELTON CONSULTANTS LTD. 
 
 
 
 
Original Signed By     Original Signed By 
 
 
 
Per: Graeme McAllister, EIT   Per: Ulysses Yeh, P. Eng. 
 Staff Geotechnical Engineer   Project Geotechnical Engineer 
 
Reviewed By: 
Per: Calum Buchan, P. Eng. 
 Senior Geotechnical Engineer 
 
Attachments: Terms of Reference 
  Figure 1 through Figure 5 

Soil Logs 
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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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