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August 10, 2015 

 

Levelton File # R715-1159-00 

 

Public Works Government Services Canada  

219 – 800 Burrard St.        

Vancouver, BC         

V6Z 0B9         

 

Attention: Tom Dunphy  

  

 

Project: Drainage Improvements – Parks Canada Maintenance Compound, Rogers Pass, BC 

Subject: Pavement Assessment Report 

 

Dear Sir, 

1.0 Introduction 

In general accordance with our proposal P715-1566-00 dated June 26, 2015, Levelton Consultants Ltd. (Levelton) 

has prepared this geotechnical report presenting the results of our site assessment and subsurface investigation 

for the Rogers Pass Compound.  The Levelton scope of work did not include assessment of the soil or groundwater 

at the project site with respect to environmental considerations.  Authorization to proceed with the scope of work 

presented in the proposal was received from Public Works Government Services Canada (PWGSC) on July 6, 2015. 

 

Based on the information that has been provided to us, we understand that PWGSC intends to redevelop the 

Rogers Pass Compound.  Levelton was provided with a copy of a Pre-Design Report prepared by ISL Engineering 

and Land Services Ltd. titled “Rogers Pass Maintenance Compound Stormwater Improvement.”, dated April 2008.  

We understand the proposed redevelopment project will generally follow the framework laid out in this report 

and may include: 

 

• Re-grading and paving of asphalt surfaced area to the west, north and east of the Abrasives Storage Shed; 

• A new loading apron on the north end of the Abrasives Storage Shed; 

• Re-grading and paving of the asphalt lane from the Abrasives Storage Shed to the Vehicle Storage Shed; 
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• Re-grading and paving of the asphalt surfaced area between the Vehicle Storage Shed, Administration 

Building, and Garage/Offices, as well as the area north of the Garage; 

• Re-grading and paving of the asphalt lane from the Administration Building to the Sewage Treatment 

Shed; 

• Construction of various drainage swales and berms; and 

• Potential below grade utilities. 

2.0 Scope of Work 

Levelton’s scope of work for this project comprised the following: 

 

• Visual review of the existing surface finishes in the various compound areas to identify the types and 

condition of the surfacing; 

• Subsurface explorations throughout the compound to determine the nature and thickness of the 

various surfacing structure elements (surfacing material, base and sub-base) and to assess the 

subgrade soil conditions; and 

• Preparation of this report. 

3.0 Field Work 

3.1 Visual Review 

The condition of the existing surfacing on various areas of the compound was visually reviewed by Levelton 

geotechnical personnel on July 9 and 10, 2015 to identify the types of surface finishes implemented throughout 

the subject compound and the apparent surface condition of the various areas.  Discussion regarding observations 

made during the visual review are provided in Section 4.1 of this report. 

3.2 Subsurface Explorations 

In order to evaluate the composition and thickness of the existing road structure elements and the nature of the 

underlying subgrade throughout the subject compound, Levelton conducted a total of 10 (ten) test pits (TP15-01 

to TP15-10) using a backhoe excavator supplied by PWGSC and a single hand dug test pit (TP15-11).  The test pits 

were generally apportioned to the various areas of the compound as follows: 

 

• At Abrasives Storage Shed – test pits TP15-01 to TP15-02; 

• Along main driveway from Rec Building to Water Treatment Building – test pits TP15-03, TP15-04, TP15-

09, and TP15-10; 

• At Vehicle Storage Area, Garages and Offices – test pits TP15-05 to TP15-08; and, 

• At Helicopter Pad / New Snow Storage – test pit TP15-11 (hand dug). 

 

The approximate locations of the test pits are shown on the attached Figure 1.  The test pits extended to depths 

of about 0.5 to 2.0 m below grade.  All of the test pits were located on or immediately adjacent to the existing 

road area surface finishes. 
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The soil and groundwater conditions encountered at the test pits were logged in the field by a member of 

Levelton’s geotechnical staff.  Disturbed soil samples were collected from the excavated soil for visual 

classification and moisture content determination purposes.  Grain size analysis was conducted on four selected 

samples. 

 

The test pits were backfilled with the excavated soil following the investigation. 

 

Detailed description of the soil and groundwater conditions encountered at the test pits is provided on the 

attached soil logs.  The soil logs also graphically illustrate the moisture content of disturbed soil samples collected 

from the test pits.  The grain size analysis reports are attached to this report following the soil logs.  A summary 

discussion regarding the conditions encountered at the test pits is provided in Section 4.2 of this report. 

4.0 Findings 

4.1 Visual Review 

The finished grades throughout the compound generally consisted of gravel and asphaltic surfaces.   In many cases 

the asphaltic finishes do not appear to be uniformly placed hot-mix asphalt; the asphaltic material is friable and 

easily excavated through.  Based on discussions with site personnel we understand, anecdotally, that the majority 

of the compound was surfaced in the past with compacted asphalt millings obtained from local highway 

construction.  The observed asphaltic surface appears to be consistent with this explanation. 

4.1.1 Abrasives Storage Shed Area 

Surface finishes are in place on the east, north and west of the Abrasives Storage Shed.  The west and north of the 

shed building is surfaced with an asphaltic material, while the east side of the shed is a graded gravel area.  The 

asphaltic areas are in highly variable condition, with apparent delamination of this surface lifts in some areas, 

potholes, and ruts.  The asphalt limits are clearly defined at the south end of the west side of the storage shed, 

and gradually get less defined to the north, with thickening amounts overlying gravels. 

  

Photo 1 – West of Abrasives Storage Shed  Photo 2 – North of Abrasives Storage Shed 
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At some point to the north and east of the storage shed, the asphaltic surface terminates and the road structure 

becomes a gravel surfaced equipment laydown and travel area.  The gravel surfacing is rutted with potholes and 

evidence of ponding water. 

   

Photo 3 – East of Abrasives Storage Shed  Photo 4 – East of Abrasives Storage Shed 

4.1.2 Main Driveway and Lane 

The main lane travels across the compound from south to north connecting the Abrasives Storage Shed at the 

south end to the office and garage area near the center of the compound and the dormitory area near the north 

end of the compound.  These areas featured asphalt surface finishes that appear to be conventionally placed hot-

mix asphalt.  The general condition of the asphalt appears to be fair, with signs of heavy surface wear including 

exposure of coarse aggregate and physical damage.  Some cracking and potholes were observed in localized areas 

along the lane, as well as utility trench patches. 

  

Photo 5 – At Dormitory Rec Building   Photo 6 – At Vehicle Storage Building 
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Photo 7 – At Office Building    Photo 8 – North limits 

4.1.3 Garage and Office Area 

The garage and office areas feature mixed surface finishes including asphalt pavement, rough asphaltic surfacing, 

and gravel. 

 

It appears that hot-mix paving has been conducted in the past through the courtyards area and to the west of the 

office building.  These paved areas are generally in poor condition with extensive cracking, potholes, delamination 

of surface lifts, and un-patched utility trenches.  A number of localized sections in this area, including the gas 

station and apron features surrounding the Vehicle Storage Buildings, feature concrete surface finishes. 

  

Photo 9 – Compound Courtyard    Photo 10 – West of Office Building 

 

The compound area to the east of the Vehicle Storage Buildings is a combination of gravel surfacing and asphaltic 

finishes.  Both these surfaces are in very poor condition with extensive potholes, ponding water, and irregular 

surface grades.  The apparent gravel area to the southeast of the Vehicle Storage Buildings had  an asphaltic layer 

just below the gravel surface that was encountered during our test pit investigation. 
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Photo 11 – Southeast of Vehicle Storage Buildings Photo 12 – East of Vehicle Storage Buildings 

 

The compound to the north and east of the garage/office building features asphaltic surface finishes in poor 

condition.  The areas are exhibiting the typical potholing, surface delaminations and evidence of ponding water 

observed in other areas.  Levelton observed percolation of water up through the asphaltic surface at the south 

end of this area.  We understand a known utility leak is causing the percolation.  The asphalt surface in this area 

is heavily damaged, with extensive alligator cracking and potholing as well as ponding surface water. 

  

Photo 13 – East of Garage/Office   Photo 14 – North of Garage/Office 

4.1.4 Helipad / Snow Storage 

The entrance driveway and Helipad/Snow Storage area have recently been reconstructed and paved with 

conventional hot-mix asphalt.  The paved finishes in these areas are in good condition. 
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Photo 15 – Helipad / Snow Storage Area 

4.2 Soil and Groundwater Conditions 

The soils encountered at the Levelton test pits are generally inferred to consist of fill materials overlying native 

granular soils. 

 

Asphaltic finishes were encountered at every test pit, except TP15-02, and ranged from about 75 to 350 mm in 

thickness.  As discussed previously, the asphaltic finishes appear to consist of both hot-mix asphalt, and another 

form of friable asphalt that may be compacted pavement millings, or an oiled granular fill.  TP15-02 featured a 

surface course of dense sand and gravel in lieu of the asphalt finish. 

 

The asphalt surface was generally underlain by sand fill with varying gravel content that is inferred to be a road 

structure base course or grading course; the sand fill was 150 to 450mm thick.  In test pits TP15-02 to TP15-10, 

sandy gravel and sand and gravel deposits with larger cobbles and boulders were encountered below the sand fill.  

The gravel, cobbles and boulders in this deposit are a distinctive shale-like rock that is laminated and easily friable.   

Based on site grades, conflicts with historic utilities, and similarity in soil and rock conditions, it is inferred that this 

sand and gravel is fill that was placed to roughly grade the compound at some point in the past.  In TP15-02, 03, 

04, 06, 07, and 10, the inferred fill continued until termination of these test pits at depths of 0.6 to 2 m below 

grade. 

 

At TP15-01, the test pit encountered a 0.4m thick layer of mixed fill below the inferred base sand extending to a 

depth of 0.7 m.  The fill consisted of burnt wood and coal ash with rocks and boulders.  Underlying the fill, the test 

pit encountered a 100 mm thick deposit of silt topsoil underlain by inferred native sand and gravel with cobbles 

extending to a depth of 1.5 m.  The gravel and cobbles at this test pit are round competent rock, unlike the gravel 

and boulders in the inferred fill encountered at other test pits.  At TP15-05, the test pit similarly encountered a 

0.3 m thick deposit of silt topsoil at a depth of 1.2 m underlain by native sand and gravel with roots and wood that 

extended to the termination of the test pit at a depth of 2 m.  TP15-08 transitioned from sand and gravel fill to 

native sand and gravel with roots and wood that extended to the bottom of the test pit at a depth of about 1.7 m. 
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TP15-09 encountered a deposit of sand and coal ash below the sand and gravel fill that extended to a depth of 1.5 

m. 

 

TP15-11 was conducted by hand excavation at the edge of the newly paved Helipad/Snow Storage Area.  The test 

pit encountered 60 mm of asphalt underlain by 150 mm of base gravelly sand, underlain by 450 mm of subbase 

sand and gravel.  The test pit was terminated at 0.5 m in sand and gravel, assumed to be subgrade fill. 

 

Based on the excavation effort, it is our opinion that the native sand and gravel, where encountered, was generally 

compact to dense, while the overlying granular fills were dense to very dense.  The sand and coal ash fills, where 

encountered, were highly variable and are judged to be loose, based on excavation effort. 

 

No groundwater seepage was observed in the test pits during the time they remained open. 

5.0 Conclusions and Recommendations 

We understand it is proposed to redevelop the Rogers Pass Compound to improve the overland drainage flows 

across the finished grades.  We are anticipating that the majority of the site will be re-graded to achieve this design 

objective.  We have developed our recommendations based on assumed grade changes of 0 to 0.5 m throughout 

the compound.   

 

Based on our understanding of the proposed drainage improvements at the Rogers Pass we have provided a 

discussion on underground utilities that addresses shallow culverts and storm water infrastructure. 

 

Based on our visual review of the compound surfaces it appears that the road structures are generally performing 

as intended.  The roads and other surfaced areas appear to be in good condition structurally, but are heavily worn 

on the surface.  Generally, the existing subsurface bearing soils throughout the compound consist of dense 

granular soils that are suitable for the construction of asphalt road structures.  Based on these conditions it is our 

opinion that the near surface fill soils on the majority of the site are generally suitable to remain in place as a 

subbase material, and we have based our new pavement structure on installing new base course gravels and 

asphalt surfacing. 

5.1 Site Preparation 

Subgrade preparation in the proposed re-grading areas should consist of removal of the surface materials to allow 

for required grades, followed by placement of new base course gravel and asphalt.  Based on the results of our 

subsurface investigation, stripping depths would generally be nominal. 

 

Where the exposed subgrade consists of granular native soils and fill, we recommend that the subgrade be 

compacted with vibratory equipment to re-densify any soils disturbed during stripping/excavation, followed by 

proof rolling with a loaded dump truck under the review of a Geotechnical Engineer, prior to placing new fill.  

Areas that rut or deflect excessively under the proof rolling should be subexcavated to competent subgrade and 

grade reinstated with fill conforming to the specification for Select Granular Subbase (SGSB) contained in Section 

202, Table 202-C “Aggregate Gradations” of the Ministry of Transportation and Infrastructure (MoTI) 
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specifications, compacted to not less than 100% of the material’s Standard Proctor Maximum Dry Density as per 

ASTM D698. 

 

During stripping, the site should be graded to provide positive drainage to temporary ditches for the control of 

surface runoff in order to avoid having surface water pond on the stripped subgrade. 

 

5.2 Engineered Fill 

In this report, engineered fill refers to permanent fill that will be placed below the proposed roadways/pavements 

and concrete slabs, which could be utilized in some high traffic loading areas. 

 

We recommend that imported engineered fill required as subgrade fill to establish the desired elevation in areas 

that will be paved conform to the specification for Select Granular Subbase (SGSB) provided above.  The material 

should be compacted to not less than 100% of the material’s Standard Proctor Maximum Dry Density as per ASTM 

D698. 

 

In-place density testing should be conducted on the fill by the Geotechnical Engineer as it is placed to confirm that 

adequate compaction is achieved. 

 

The Geotechnical Engineer should be provided with the opportunity to review, test and approve all sources of 

imported engineered fill prior to their delivery to the site. 

 

The site fills and native granular soils are highly variable and therefore, in general, we do not recommend they be 

used as engineered/subbase fill.  They could possibly be used as bulk fill if areas require fills in excess of 0.5 m.  

The granular site soils would be suitable for use as trench fill provided particle larger than 150 mm in size are not 

placed within 300 mm of pipes as they could result in point loads resulting in deflection or damage to pipes. 

 

Soils that contain organic material are not suitable for re-use as engineered fill. 

 

It is recommended that any site soils proposed for re-use as fill be reviewed by the Geotechnical Engineer at the 

time of excavation and prior to placement to assess their suitability.  Stockpiles of site soils identified by the 

Geotechnical Engineer as being suitable for re-use as engineered fill should be covered with polyethylene 

sheeting, and grades surrounding the stockpiles should be such that surface water runoff is directed around or 

away from the stockpiles. 

5.3 Freezing of Road Structure and Subgrade Soils 

The climatic conditions of the site are such that freezing and thawing of materials will occur seasonally, resulting 

in some heave and deflection of the asphalt surface.  This will result in a reduced pavement life.  Sealing of cracks 

in the pavement surface should be undertaken as they develop, and at least on a yearly basis. 

 

Frost heave is propagated by ice crystals forming within a soil matrix; forcing the material to increase in volume 

and heave upwards.  The magnitude of heave is based on the gradation of the soil, availability of free water in the 
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soil, and anticipated depth of frost penetration.  Frost heave is expected to be a concern for materials with greater 

than 6% fines (materials passing the 0.075mm sieve); generally, free draining materials such as the recommended 

granular road fills are resistant to frost heave.  

 

The anticipated frost penetration depth for the Rogers Pass region is up to 2.5m in depth.  This depth will exceed 

the encountered granular fill materials and cause freezing of the underlying native soils.  Based on our subsurface 

investigation we predict that the native soils underlying surficial fills will generally consist of granular materials 

that will low to medium susceptibility of frost heave.  Additionally, none of the test holes encountered ground 

water at the excavated depths; the lack of availability of free water in the freezing zone will further resist frost 

heave. 

 

The magnitude of frost heave at the Rogers Pass site is difficult to predict due to the highly variable fill materials 

near the surface.  Based on the available information it is predicted that frost heave effects would be within 

tolerance limits for road structure pavements.  The longer term effects of cyclical frost heaving will cause 

accelerated wear on the asphalt pavements and it is expected that seasonal maintenance will be required to 

prolong pavement structure life.  

  

5.4 Proposed Pavement Structure 

Where required for re-grading we suggest the following pavement structure: 

 

• 100 mm of 19 mm Class 1 Medium Mix to MoTI Section 502, Table 502-C-1 – Asphalt Mix Aggregate 

Gradation Limits , overlying; 

 

• 150 mm of 25 mm minus WGB to MoTI specifications in Table 202-C, base course, overlying; 

 

• Compacted and proof rolled site material or compacted engineered fill as outlined in Sections 5.1 and 5.2 

above. 

For areas subjected to only light vehicle loading the asphalt thickness could be reduced to 75 mm. 

 

The import granular fills should be compacted to not less than 100% of their Standard Proctor Maximum Dry 

Density, as confirmed by in-place soil density testing. 

 

In heavy loading areas, consideration should be given to placing a rigid pavement structure consisting of a 150 

mm thick reinforced concrete slab atop 150 mm of 25 mm minus WGB to MoTI specifications in Table 202-C, base 

course compacted to not less than 100% Standard Proctor Maximum Dry Density placed atop suitable subgrade. 

5.5 Underground Utilities 

Temporary excavations for the installation of proposed underground utilities at the site should conform to 

WorkSafe BC requirements.  It is recommended that the sides of unsupported temporary excavations for utility 

installation that are greater than 1.2 m in depth not be steeper than 3H:4V (Horizontal:Vertical) where worker 
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access is required.  Where steeper slopes are necessary, suitable trench shoring cages should be used, or the 

excavation should be reviewed and approved in writing by a Geotechnical Engineer prior to allowing worker access 

into or adjacent to such excavations. 

 

Based on the test pits, it is anticipated that the soil at the base of trenches excavated for installation of 

underground services will be variable, but will generally consist of competent granular soils, and improvement of 

the trench subgrade is generally not expected to be necessary.  Where the subgrade consists of granular soils, we 

recommend that any protruding cobbles or boulders be removed from the base of the trench and that the 

subgrade be compacted with vibratory equipment prior to placement of the pipe bedding. 

 

Based on the information obtained from the test pits, it is anticipated that specialized temporary excavation 

dewatering will not be necessary for construction of underground utilities.  It is expected that surface water and 

groundwater seepage entering trenches could be adequately controlled using sump pits and pumps. 

 

We recommend that pipe bedding material conform to gradation for Embedment Material as per MoTI 

specifications in table 303-A.  The pipe bedding should be placed in discrete lifts a maximum of 150 mm in 

thickness and be compacted with vibratory equipment to not less than 95 percent of the material’s Standard 

Proctor Maximum Dry Density. 

 

Trench backfill should consist of well-graded granular material with a maximum particle size of 150 mm and a 

maximum of 8% fines (material passing the 0.075 mm sieve).  Trench backfill should be placed in discrete lifts a 

maximum of 200 mm in thickness and be compacted to not less than 95% of the material’s Standard Proctor 

Maximum Dry Density, as confirmed by in-place soil density tests conducted by the Geotechnical Engineer. 

 

It is anticipated that the native granular soils and granular fills encountered at the test pits would generally be 

suitable for use as trench backfill.  However, at some of the test pits, the granular soils were noted to contain 

cobbles and boulders, and it is recommended that particles larger than 150 mm in diameter be selectively 

removed from the excavated material so as not to impinge on utilities during backfilling of the trench with this 

material.  If consideration is given to using excavated site soils as trench backfill, it is recommended that the 

Geotechnical Engineer review the soils as they are being excavated to assess their suitability. 

 

Frost penetration depth at the subject site is estimated to be 2.5m.  Utilities installed within this depth of the 

surface will potentially be affected by frost heaving and freezing.  Culverts should be adequately sized to prevent 

blockages from freezing and aligned at a suitable slope to prevent seasonal movements from compromising 

positive drainage.  

6.0 Closure 

This geotechnical report has been prepared by Levelton exclusively for Public Works Government Services Canada 

and their appointed agents.  The opinions and recommendations provided in this report reflect our judgement in 

light of the information available to us at the time that it was prepared. 
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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 or reliance on this report. 

 

The soil logs attached to this report provide description of the conditions encountered at discrete test pit 

locations.  Actual pavement, soil, and groundwater conditions at the site may vary from those encountered at the 

test pits. 

 

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 are an integral part of this geotechnical report. 

 

We trust the information presented in this report meets your immediate requirements.  If you have any questions 

or require additional information, please do not hesitate to contact our office. 

 

Levelton Consultants Ltd. 

Original Signed by: 

Per: Paul Ell, P.Eng. 

Senior Geotechnical Engineer 

 Thomas Dueckman, EIT 

Junior Engineer 

 

Reviewed by: 

Michael Gutwein, P.Eng. 

Senior Geotechnical Engineer 

 

Attachments: Terms of Reference  

  Figures 1 

  Soil Logs 

  Grain Size Analysis Reports 

 

c/c  Andrew Gower, P.Eng., P.E. 

  Wedler Engineering LLP 
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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 and the team of consultants 
selected by the Client for the specific project that the Report was provided.  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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Asphalt (very dense asphalt millings)

Compact brown gravelly SAND, FILL trace silt, dry.

Soft SILT, FILL, burnt organics, branches and wood,
coal, moist.
Boulder 1m wide by 0.4m high.

Soft dark brown organic SILT, moist.

Compact brown silty SAND, moist.

Compact mottled brown sandy GRAVEL, round
cobbles, some silt, wet.

Bottom of test pit at 1.50 meters
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TP15-01

Lat:  51.29950  Long:  -117.51920

10 20 30 40 50 60 70 80 90
Description

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

C: Condition of Sample

Good

Disturbed

No Recovery

Date Drilled: 09/07/2015

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

FP : Fixed Piston

G : Grab

CORE

      Moisture Content %
      Plastic Limit %
      Liquid Limit %
      Ground Water Level
      Shear strength in kPa (Torvane or

Penetrometer)
      Shear strength in kPa (Unconfined)
      Shear strength in kPa (field vane)
      Remolded strength in kPa
      Percent Passing # 200 sieve
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Dense tan SAND and GRAVEL, some silt, dry

Very dense brown GRAVEL and SAND, round
cobbles, some silt, moist

Very dense dark grey brown sandy GRAVEL, round
cobbles and boulders, some silt, moist

Bottom of test pit at 1.80 meters
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Lat:  51.29980  Long:  -117.51840

10 20 30 40 50 60 70 80 90
Description

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

C: Condition of Sample

Good

Disturbed

No Recovery

Date Drilled: 09/07/2015

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

FP : Fixed Piston

G : Grab

CORE

      Moisture Content %
      Plastic Limit %
      Liquid Limit %
      Ground Water Level
      Shear strength in kPa (Torvane or

Penetrometer)
      Shear strength in kPa (Unconfined)
      Shear strength in kPa (field vane)
      Remolded strength in kPa
      Percent Passing # 200 sieve
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Asphalt (very dense asphalt millings)

Asphalt (dense asphalt millings or oiled gravel)

Dense mottled brown SAND and GRAVEL, some silt,
moist

Dense mottled brown sandy GRAVEL, weakly
laminated cobbles and boulders, some silt, moist

metal debris at 0.5m

large boulders (0.1m3) at 1.2m and 1.6m

Bottom of test pit at 1.70 meters
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Lat:  51.30050  Long:  -117.51860

10 20 30 40 50 60 70 80 90
Description

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

C: Condition of Sample

Good

Disturbed

No Recovery

Date Drilled: 09/07/2015

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

FP : Fixed Piston

G : Grab

CORE

      Moisture Content %
      Plastic Limit %
      Liquid Limit %
      Ground Water Level
      Shear strength in kPa (Torvane or

Penetrometer)
      Shear strength in kPa (Unconfined)
      Shear strength in kPa (field vane)
      Remolded strength in kPa
      Percent Passing # 200 sieve
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Asphalt (very dense compacted millings)

Asphalt (compact asphalt millings or oiled gravel)

Dense mottled brown SAND and GRAVEL, some silt,
moist

Utility Conflict
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Lat:  51.30120  Long:  -117.51850

10 20 30 40 50 60 70 80 90
Description

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

C: Condition of Sample

Good

Disturbed

No Recovery

Date Drilled: 09/07/2015

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

FP : Fixed Piston

G : Grab

CORE

      Moisture Content %
      Plastic Limit %
      Liquid Limit %
      Ground Water Level
      Shear strength in kPa (Torvane or

Penetrometer)
      Shear strength in kPa (Unconfined)
      Shear strength in kPa (field vane)
      Remolded strength in kPa
      Percent Passing # 200 sieve
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Dense brown SAND and GRAVEL, some silt, FILL,
dry

Asphalt (dense asphalt millings or oiled gravel)

Compact brown silty SAND, some gravel, FILL, dry

Dense mottled brown sandy GRAVEL weakly
laminated cobbles and boulders, some silt, FILL,
moist

Firm dark brown sandy organic SILT, FILL, roots and
wood, moist

Compact dark brown silty SAND and GRAVEL, some
roots and wood, moist

Bottom of test pit at 2.00 meters
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Lat:  51.30150  Long:  -117.51750

10 20 30 40 50 60 70 80 90
Description

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

C: Condition of Sample

Good

Disturbed

No Recovery

Date Drilled: 09/07/2015

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

FP : Fixed Piston

G : Grab

CORE

      Moisture Content %
      Plastic Limit %
      Liquid Limit %
      Ground Water Level
      Shear strength in kPa (Torvane or

Penetrometer)
      Shear strength in kPa (Unconfined)
      Shear strength in kPa (field vane)
      Remolded strength in kPa
      Percent Passing # 200 sieve
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Asphalt (very dense asphalt millings)

Dense brown SAND and GRAVEL, FILL, some silt,
dry

Asphalt (dense asphalt millings or oiled gravel)

Dense brown gravelly SAND, some silt, dry

Dense brown sandy GRAVEL, rounded cobbles and
boulders, some silt, moist

Bottom of test pit at 1.30 meters
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Description

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

C: Condition of Sample

Good

Disturbed

No Recovery

Date Drilled: 09/07/2015

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

FP : Fixed Piston

G : Grab

CORE

      Moisture Content %
      Plastic Limit %
      Liquid Limit %
      Ground Water Level
      Shear strength in kPa (Torvane or

Penetrometer)
      Shear strength in kPa (Unconfined)
      Shear strength in kPa (field vane)
      Remolded strength in kPa
      Percent Passing # 200 sieve
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Asphalt (very dense asphalt millings)

Asphalt (dense asphalt millings or oiled gravel)

Dense brown gravelly SAND, some silt, dry

Dense mottled brown GRAVEL and SAND weakly
laminated cobbles and boulders, trace silt, moist

Bottom of test pit at 2.00 meters
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Lat:  51.30210  Long:  -117.51770

10 20 30 40 50 60 70 80 90
Description

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

C: Condition of Sample

Good

Disturbed

No Recovery

Date Drilled: 10/07/2015

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

FP : Fixed Piston

G : Grab

CORE

      Moisture Content %
      Plastic Limit %
      Liquid Limit %
      Ground Water Level
      Shear strength in kPa (Torvane or

Penetrometer)
      Shear strength in kPa (Unconfined)
      Shear strength in kPa (field vane)
      Remolded strength in kPa
      Percent Passing # 200 sieve
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Asphalt (very dense asphalt millings)

Dense brown gravelly SAND, weakly laminated
cobbles, trace silt, moist

Dense brown sandy GRAVEL, many weakly laminated
cobbles and boulders, trace silt, moist

Dense brown SAND and GRAVEL, wood branches
and roots, some silt, moist

Bottom of test pit at 1.70 meters
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Lat:  51.30250  Long:  -117.51800
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Description

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

C: Condition of Sample

Good

Disturbed

No Recovery

Date Drilled: 10/07/2015

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

FP : Fixed Piston

G : Grab

CORE

      Moisture Content %
      Plastic Limit %
      Liquid Limit %
      Ground Water Level
      Shear strength in kPa (Torvane or

Penetrometer)
      Shear strength in kPa (Unconfined)
      Shear strength in kPa (field vane)
      Remolded strength in kPa
      Percent Passing # 200 sieve
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Asphalt (new overlay)

Asphalt (very dense asphalt millings)

Compact tan gravelly SAND,FILL, trace silt, dry

Dense cemented silty GRAVEL,FILL, weakly
laminated cobbles and boulders, some sand, dry

Compact SAND, FILL, black ash/coal, debris
including bricks and cable, dry.

Bottom of test pit at 1.50 meters
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Lat:  51.30180  Long:  -117.51910
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Description

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

C: Condition of Sample

Good

Disturbed

No Recovery

Date Drilled: 10/07/2015

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

FP : Fixed Piston

G : Grab

CORE

      Moisture Content %
      Plastic Limit %
      Liquid Limit %
      Ground Water Level
      Shear strength in kPa (Torvane or

Penetrometer)
      Shear strength in kPa (Unconfined)
      Shear strength in kPa (field vane)
      Remolded strength in kPa
      Percent Passing # 200 sieve

W
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l

Rogers Pass Compound
BC

Pavement Assessment

Test Pit
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

THIS LOG IS THE SOLE PROPERTY OF LEVELTON
CONSULTANTS LTD AND CANNOT BE USED OR DUPLICATED

IN ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.
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Asphalt (old overlay)

Asphalt (dense asphalt millings)

Dense brown gravelly SAND, some silt, moist

Dense brown GRAVEL, weakly laminated cobbles,
some sand, some silt, moist

Bottom of test pit at 1.50 meters

G

G

G

G

Pg 1  of  1

TP15-10

Lat:  51.30340  Long:  -117.51780

10 20 30 40 50 60 70 80 90
Description

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

C: Condition of Sample

Good

Disturbed

No Recovery

Date Drilled: 10/07/2015

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

FP : Fixed Piston

G : Grab

CORE

      Moisture Content %
      Plastic Limit %
      Liquid Limit %
      Ground Water Level
      Shear strength in kPa (Torvane or

Penetrometer)
      Shear strength in kPa (Unconfined)
      Shear strength in kPa (field vane)
      Remolded strength in kPa
      Percent Passing # 200 sieve
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Rogers Pass Compound
BC

Pavement Assessment

Test Pit
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

THIS LOG IS THE SOLE PROPERTY OF LEVELTON
CONSULTANTS LTD AND CANNOT BE USED OR DUPLICATED

IN ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.
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Asphalt (new pavement)

Compact brown gravelly SAND, some silt, FILL, dry

Dense brown SAND and GRAVEL, some silt, FILL,
dry

Dense grey SAND and GRAVEL, some silt, moist
Bottom of test pit at 0.50 meters

G

G

Pg 1  of  1

TP15-11

10 20 30 40 50 60 70 80 90
Description

N: Number of Blows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

C: Condition of Sample

Good

Disturbed

No Recovery

Date Drilled: 10/07/2015

Type: Type of Sampler

SPT : 2 in. standard

ST : Shelby

FP : Fixed Piston

G : Grab

CORE

      Moisture Content %
      Plastic Limit %
      Liquid Limit %
      Ground Water Level
      Shear strength in kPa (Torvane or

Penetrometer)
      Shear strength in kPa (Unconfined)
      Shear strength in kPa (field vane)
      Remolded strength in kPa
      Percent Passing # 200 sieve
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l

Rogers Pass Compound
BC

Pavement Assessment

Test Pit
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

THIS LOG IS THE SOLE PROPERTY OF LEVELTON
CONSULTANTS LTD AND CANNOT BE USED OR DUPLICATED

IN ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

C

T
yp

e

N

By: TD

Drill Method:

Levelton Consultants Ltd.

(m)

2

4

6

8

(ft)

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

Project No:  R715-1159-00

Depth

#108 - 3677 Highway 97N
Kelowna, B.C. V1X 5C3
Tel:  250-491-9778
Fax:  250-491-9729
www.levelton.com

1 
LO

G
 P

E
R

 P
A

G
E

  R
71

5-
11

59
-0

0 
R

O
G

E
R

S
 P

A
S

S
 L

O
G

S
.G

P
J 

 L
E

V
E

LT
O

N
.G

D
T

  1
0/

8/
15



#110, 34077 Gladys Avenue #301, 19292-60 Avenue #108, 3677 Hwy 97N

Abbotsford, BC V2S 2E8 Surrey, BC V3S 3M2 Kelowna, BC V1X 5C3

Tel:  (604) 855-0206 Tel:  (604) 533-2992 Tel:  (250) 491-9778

Fax: (604) 853-1186 Fax: (604) 533-0768 Fax: (250) 491-9729

Email: abbotsford@levelton.com Email: surrey@levelton.com Email: kelowna@levelton.com

Client: File No.:
Project: Task:

Site Address:

Sample Location: Sampled By:
Supplier: Tested By:

Material Type: Date Sampled:
Usage: Date Tested:

Specification: Sieve No.

5%

Upper 
Limit

Lower 
Limit

150.0

100.0

75.0

50.0 100.0%

37.5 85.3%

25.0 65.1%

19.0 65.1%

12.5 61.3%

9.51 58.1%

4.75 48.1%

2.36 39.6%

1.18 32.0%

0.600 25.6%

0.425

0.300 19.3%

0.150 14.5%

0.075 10.9%

Remarks:

Levelton Consultants Ltd.
Reporting of these results constitutes a testing service only.

No engineering interpretation of the results is expressed or implied.

Engineering review and interpretation of these results can be provided upon written request. Per:

R715-1159-00PWGSC
Rogers Pass - Pavement Assessment
Rogers Pass, BC

TP15-02, G2

Report of Grain Size Analysis

MP

Screen 
Opening 

(mm):

% 
Passing 

Total:

Specification

Moisture Content (as received): Washed Sieve

1

                        Levelton Consultants Ltd.
                                            Fraser Valley Group and Southern Interior

GRAVEL and Sand, some silt

TD
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July 20, 2015
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#110, 34077 Gladys Avenue #301, 19292-60 Avenue #108, 3677 Hwy 97N

Abbotsford, BC V2S 2E8 Surrey, BC V3S 3M2 Kelowna, BC V1X 5C3

Tel:  (604) 855-0206 Tel:  (604) 533-2992 Tel:  (250) 491-9778

Fax: (604) 853-1186 Fax: (604) 533-0768 Fax: (250) 491-9729

Email: abbotsford@levelton.com Email: surrey@levelton.com Email: kelowna@levelton.com

Client: File No.:
Project: Task:

Site Address:

Sample Location: Sampled By:
Supplier: Tested By:

Material Type: Date Sampled:
Usage: Date Tested:

Specification: Sieve No.

8%

Upper 
Limit

Lower 
Limit

150.0

100.0

75.0

50.0

37.5

25.0

19.0 100.0%

12.5 90.9%

9.51 86.1%

4.75 68.5%

2.36 54.3%

1.18 43.3%

0.600 34.6%

0.425

0.300 27.2%

0.150 21.4%

0.075 15.8%

Remarks:

Levelton Consultants Ltd.
Reporting of these results constitutes a testing service only.

No engineering interpretation of the results is expressed or implied.

Engineering review and interpretation of these results can be provided upon written request. Per:

R715-1159-00PWGSC
Rogers Pass - Pavement Assessment
Rogers Pass, BC

TP15-06, G2

Report of Grain Size Analysis

MP

Screen 
Opening 

(mm):

% 
Passing 

Total:

Specification

Moisture Content (as received): Washed Sieve

2

                        Levelton Consultants Ltd.
                                            Fraser Valley Group and Southern Interior

Gravelly SAND, some silt

TD

July 9, 2015

July 20, 2015
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#110, 34077 Gladys Avenue #301, 19292-60 Avenue #108, 3677 Hwy 97N

Abbotsford, BC V2S 2E8 Surrey, BC V3S 3M2 Kelowna, BC V1X 5C3

Tel:  (604) 855-0206 Tel:  (604) 533-2992 Tel:  (250) 491-9778

Fax: (604) 853-1186 Fax: (604) 533-0768 Fax: (250) 491-9729

Email: abbotsford@levelton.com Email: surrey@levelton.com Email: kelowna@levelton.com

Client: File No.:
Project: Task:

Site Address:

Sample Location: Sampled By:
Supplier: Tested By:

Material Type: Date Sampled:
Usage: Date Tested:

Specification: Sieve No.

4%

Upper 
Limit

Lower 
Limit

150.0

100.0

75.0

50.0

37.5

25.0

19.0 100.0%

12.5 64.2%

9.51 60.3%

4.75 44.9%

2.36 31.8%

1.18 22.1%

0.600 16.0%

0.425

0.300 12.0%

0.150 9.8%

0.075 8.2%

Remarks:

Levelton Consultants Ltd.
Reporting of these results constitutes a testing service only.

No engineering interpretation of the results is expressed or implied.

Engineering review and interpretation of these results can be provided upon written request. Per:

R715-1159-00PWGSC
Rogers Pass - Pavement Assessment
Rogers Pass, BC

TP15-07, G3

Report of Grain Size Analysis

MP

Screen 
Opening 

(mm):

% 
Passing 

Total:

Specification

Moisture Content (as received): Washed Sieve

3

                        Levelton Consultants Ltd.
                                            Fraser Valley Group and Southern Interior

GRAVEL and Sand, trace silt

TD

July 9, 2015

July 20, 2015

19.0

12.5
9.51

4.75

2.36

1.18

0.600
0.300

0.150 0.075

4.
75

0.
07

5

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
.0

10
.0

10
.0

10
.0

10
.0

10
.0

10
.0

10
.0

10
.0

10
.0

10
.0

10
.0

10
.0

10
.0

10
.0

1.
00

1.
00

1.
00

1.
00

1.
00

1.
00

1.
00

1.
00

1.
00

1.
00

1.
00

1.
00

1.
00

1.
00

1.
00

0.
01

0
0.

01
0

0.
01

0
0.

01
0

0.
01

0
0.

01
0

0.
01

0
0.

01
0

0.
01

0
0.

01
0

0.
01

0
0.

01
0

0.
01

0
0.

01
0

0.
01

0

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

P
er

ce
nt

 P
as

si
ng

Sieve Opening (mm)

Gravel                                                                        Sand                       Silt/Clay           

% Passing Total: Lower Limit Upper Limit



#110, 34077 Gladys Avenue #301, 19292-60 Avenue #108, 3677 Hwy 97N

Abbotsford, BC V2S 2E8 Surrey, BC V3S 3M2 Kelowna, BC V1X 5C3

Tel:  (604) 855-0206 Tel:  (604) 533-2992 Tel:  (250) 491-9778

Fax: (604) 853-1186 Fax: (604) 533-0768 Fax: (250) 491-9729

Email: abbotsford@levelton.com Email: surrey@levelton.com Email: kelowna@levelton.com

Client: File No.:
Project: Task:

Site Address:

Sample Location: Sampled By:
Supplier: Tested By:

Material Type: Date Sampled:
Usage: Date Tested:

Specification: Sieve No.

5%

Upper 
Limit

Lower 
Limit

150.0

100.0

75.0

50.0 100.0%

37.5 62.2%

25.0 52.0%

19.0 50.0%

12.5 43.3%

9.51 39.5%

4.75 30.7%

2.36 22.8%

1.18 15.9%

0.600 10.7%

0.425

0.300 7.0%

0.150 5.1%

0.075 4.0%

Remarks:

Levelton Consultants Ltd.
Reporting of these results constitutes a testing service only.

No engineering interpretation of the results is expressed or implied.

Engineering review and interpretation of these results can be provided upon written request. Per:

R715-1159-00PWGSC
Rogers Pass - Pavement Assessment 
Rogers Pass, BC

TP15-08, G3

Report of Grain Size Analysis

MP

Screen 
Opening 

(mm):

% 
Passing 

Total:

Specification

Moisture Content (as received): Washed Sieve

4

                        Levelton Consultants Ltd.
                                            Fraser Valley Group and Southern Interior

Sandy GRAVEL, trace silt
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July 9, 2015

July 20, 2015
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Public Works & Government Services Canada 
Rogers Pass Infrastructure Upgrades – Phase 2 
Rogers Pass, BC APPENDIX B 
Project No. R. 076550.001  
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TERMS OF REFERENCE FOR GEOTECHNICAL REPORTS 
ISSUED BY WSP CANADA INC.

1. STANDARD OF CARE

WSP Canada Inc. (“WSP”) 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 WSP (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 WSP by
the Client, the communications between WSP and the Client, and to any other reports, writings, proposals or
documents prepared by WSP 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. WSP 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

WSP prepared the Report for the Client for the specific site, development, building, design or building 
assessment objectives and purpose that the Client described to WSP. 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 WSP unless the Client specifically requested WSP 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 and the team of consultants 
selected by the Client for the specific project that the Report was provided. NO OTHER PARTY MAY USE OR
RELY UPON THE REPORT OR ANY PORTION OR COMPONENT WITHOUT THE WRITTEN CONSENT OF
WSP. WSP 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 WSP 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 WSP 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 WSP and WSP 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 WSP. Any use which a third party makes of the Report, or any portion of
the Report, is the sole responsibility of such third parties. WSP 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 WSP, its officers, directors, employees, agents, representatives or 
sub-consultants, or any or all of them, against any claim of any nature whatsoever brought against WSP 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 WSP CANADA INC. (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 WSP so that additional or special investigations may be undertaken, which would not otherwise
be within the scope of investigations made by WSP 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 WSP. WSP has relied in good faith upon representations, information and
instructions provided by the Client and others concerning the site. Accordingly, WSP 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 WSP: To avoid misunderstandings, WSP 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 WSP. To ensure compliance and consistency with 
the applicable building codes, legislation, regulations, guidelines and generally-accepted practices, WSP
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 WSP. Any reduction from the level of services recommended by 
WSP will result in WSP providing qualified opinions regarding adequacy of the work.

6. ALTERNATE REPORT FORMAT
When WSP 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 WSP. The hard copy versions submitted by WSP 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 
WSP 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 WSP. The Client
warrants that the Instruments of Professional Services will be used only and exactly as submitted by WSP.
The Client recognizes and agrees that WSP prepared and submitted electronic files using specific software or 
hardware systems, or both. WSP 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 WSP 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 WSP. The Client further agrees that should the Client, an
Approved User or a third party require WSP to provide specific software or hardware systems, or both,
compatible with the electronic files prepared and submitted by WSP, for any reason whatsoever included but
not restricted to an order from a court, then the Client will pay WSP 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 WSP, its officers, directors, employees, agents, representative or sub-consultant, or any or all of
them, against any claim or any nature whatsoever brought against WSP, whether in contract or in tort, arising or
related to the provision or use or any specific software or hardware provided by WSP.
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WSP Canada Inc. 
108 – 3677 Hwy 97N 
Kelowna, BC 
 
Phone: +1 250-491-9778 
Fax: +1 250-491-9729 
www.wspgroup.com 

 

Project no.: 161-07388-00 
November 4, 2016 
 
 
Public Works Government Services Canada 
219 – 800 Burrard St. 
Vancouver, BC  V6Z 0B9 
 
Attention: Tom Dunphy,  

Subject:  Geotechnical Engineering Technical Memorandum -  
  Culvert Replacement 

Drainage Improvements - Parks Canada Maintenance 
 Compound, Rogers Pass, BC 

Dear Sir, 

INTRODUCTION 

As requested, WSP Canada Inc. (WSP) has prepared this geotechnical engineering 
technical memorandum for the above-referenced project. 

This memorandum has been prepared based on our proposal P16-11060-93 dated 
April 22, 2016 for the purpose of providing information to the Civil Engineer (Wedler 
Engineering LLP) regarding the suitability of the soil conditions at the sewage lagoon 
access road to replace the existing 1600mm CSP culvert with a new 2400mm open 
bottom concrete box culvert.  We understand the new culvert will be installed at 
approximately the same depth as the existing culvert. 

Our scope of work on this project was to review our previous geotechnical report for 
the site area (prepared as Levelton Consultants Ltd. (Levelton) prior to our 
acquisition by WSP), conduct an additional geotechnical sub-surface investigation 
adjacent to the proposed culvert replacement, and preparation of this technical 
memorandum. 

BACKGROUND 

A previous geotechnical report for the subject site has been issued on August 10, 
2015 (Levelton file number R715-1159-00).  On July 9 and 10, 2015 ten (10) test pits 
TP15-01 to TP15-10 were conducted using a track-mounted excavator to depths of 
approximately 0.5 to 2.0 m below grade throughout the maintenance compound. 
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Soils encountered within the Levelton test pits generally consisted of dense to very 
dense coarse granular fills to approximately 0.6 to 2.0 m below grade, overlying 
compact native granular soils to the bottom of the test pits at 1.5 to 2.0m deep. At 
intermittent locations the test pits encountered burried wood debris and organics at 
the transition between fill and native granular deposits. 

INVESTIGATION 

On October 20, 2016 an additional geotechnical subsurface investigation consisting 
of a single machine dug test hole was conducted at the subject site.  The test hole 
was excavated by a tracked machine with a smooth mouth cleanout bucket to a 
depth of 2.0m below existing grade to review the soil conditions.  The test pit was 
excavated on the north side of the existing culvert off the east side of the 
embankment for the existing sewage lagoon access road.  The top of the excavation 
was approximately 1m below the road embankment elevation, and approximately 
0.3m below the top of the existing CSP culvert.  

WSP observed the test pitting and collected soil samples from the excavated 
materials.  Moisture contents were determined on each of the samples collected from 
the test hole.  The moisture contents of the fills were determined to range from 12 to 
43 percent.  A grain size analysis was conducted on a sample collected from the 
base of the test pit.  The results of the grain size analysis indicate the native soil 
deposit at or near the base elevation for the proposed culvert consisted of gravel and 
sand.  Similar deposits were observed in the creek bed at the existing culvert road 
crossing. 

A description of the encountered soil conditions at the test pit is included in the 
following table: 

Depth (m) Lithology Soil Sample 
Moisture Content (%) 

0 to 0.2 Compact gravelly silty SAND, with 
organics. 

36.2 @ 0.1m 

0.2 to 0.7 Compact gravelly SAND, some silt.  12.3 @ 0.3m 
0.7 to 1.8 Compact mottled grey SAND, some silt. 42.6 @ 0.9m 

26.6 @ 1.4m 
1.8 to 2.0 Dense grey GRAVEL and sand 14.8 @ 1.8m 
 
Ground water was encountered in the test pit at a depth of approximately 1.8m below 
surface grade, (or approximately 2.8m below road embankment grade).  The 
observed groundwater seepage rate was moderate at the excavation termination 
depth.  It is expected that the ground water elevation would fluctuate with the local 
seasonal and climatic changes.  
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During the field investigation the water elevation in the creek channel at the culvert 
location was approximately 1m below the elevation of the top of the test pit. 

RECOMMENDATIONS 

Based on the previous geotechnical information available for the site, and the results 
of our investigation, it is our opinion that the proposed open bottom concrete box 
culvert could be supported of strip footings bearing directly on the native granular 
soils encountered at subgrade elevation, or on geotechnical recommended fill 
materials bearing on the native subgrades. 

Based on the groundwater elevation it is likely that the foundation elevation will be 
near or slightly below the anticipated ground water table during construction of the 
new culvert foundations.  Additionally, working in very close proximity to the existing 
creek will possibly allow surface water to enter the foundation excavations.  
Construction staging should be considered to prevent creek flow from diverting into 
adjacent excavations.   

If groundwater seepage is encountered at subgrade elevation a 300mm thick 
overexcavation should be conducted and subgrade reinstated with 25mm crushed 
rock placed on the subgrade below the proposed foundations; the crushed rock 
should be kept free of standing water.  It is anticipated that groundwater seepage 
could be controlled by sumps and pumping and specialized dewatering is not 
expected to be required. 

Based on the encounted soil conditions at the proposed culvert location and the 
subgrade preparation methods discussed above WSP judges that the foundations 
could be designed for a 100 kPa serviceability limit states bearing resistance. 

The culvert should be backfilled with engineered fill consisting of material conforming 
to the specification for Select Granular Subbase (SGSB) contained in Section 202, 
Table 202-C “Aggregate Gradations” of the Ministry of Transportation and 
Infrastructure (MoTI) specifications, compacted to not less than 100% of the 
material’s Standard Proctor Maximum Dry Density (SPMDD) as per ASTM D698.   

The geotechnical engineer should be given the opportunity to review the subgrade 
soil conditions, proposed backfill source materials and compaction of the placed 
backfill. 

  



 
 

Page 4 of 4  161-07388-00 
 

CLOSURE 

The attached Terms of Reference form an integral part of this technical 
memorandum. 

We trust that the information presented in this memorandum meets your immediate 
requirements.  If you have any questions or require further information, please do not 
hesitate to contact us. 

Yours truly, 

 Reviewed By: 

 

 Original Signed By: Original Signed By: 

Per: Thomas Dueckman, PEng. Per: Paul R. Ell, P.Eng. 
 Project Engineer  Senior Geotechnical Engineer 
 
 
Attachments: Terms of Reference for Geotechnical Reports 
  Grain Size Analysis Report 
 
CC: Wedler Engineering LLP – Attn. Sam Rogers, EIT 
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TERMS OF REFERENCE FOR GEOTECHNICAL REPORTS 
ISSUED BY WSP CANADA INC. 

1. STANDARD OF CARE 

WSP Canada Inc. (“WSP”) 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 WSP (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 WSP by 
the Client, the communications between WSP and the Client, and to any other reports, writings, proposals or 
documents prepared by WSP 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.  WSP 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 

WSP prepared the Report for the Client for the specific site, development, building, design or building 
assessment objectives and purpose that the Client described to WSP. 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 WSP unless the Client specifically requested WSP 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 and the team of consultants 
selected by the Client for the specific project that the Report was provided. NO OTHER PARTY MAY USE OR 
RELY UPON THE REPORT OR ANY PORTION OR COMPONENT WITHOUT THE WRITTEN CONSENT OF 
WSP. WSP 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 WSP 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 WSP 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 WSP and WSP 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 WSP. Any use which a third party makes of the Report, or any portion of 
the Report, is the sole responsibility of such third parties. WSP 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 WSP, its officers, directors, employees, agents, representatives or 
sub-consultants, or any or all of them, against any claim of any nature whatsoever brought against WSP 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 WSP CANADA INC. (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 WSP so that additional or special investigations may be undertaken, which would not otherwise 
be within the scope of investigations made by WSP 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 WSP. WSP has relied in good faith upon representations, information and 
instructions provided by the Client and others concerning the site. Accordingly, WSP 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 WSP: To avoid misunderstandings, WSP 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 WSP. To ensure compliance and consistency with 
the applicable building codes, legislation, regulations, guidelines and generally-accepted practices, WSP 
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 WSP. Any reduction from the level of services recommended by 
WSP will result in WSP providing qualified opinions regarding adequacy of the work. 

 
6. ALTERNATE REPORT FORMAT 
When WSP 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 WSP. The hard copy versions submitted by WSP 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 
WSP 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 WSP. The Client 
warrants that the Instruments of Professional Services will be used only and exactly as submitted by WSP. 
The Client recognizes and agrees that WSP prepared and submitted electronic files using specific software or 
hardware systems, or both. WSP 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 WSP 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 WSP. The Client further agrees that should the Client, an 
Approved User or a third party require WSP to provide specific software or hardware systems, or both, 
compatible with the electronic files prepared and submitted by WSP, for any reason whatsoever included but 
not restricted to an order from a court, then the Client will pay WSP 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 WSP, its officers, directors, employees, agents, representative or sub-consultant, or any or all of 
them, against any claim or any nature whatsoever brought against WSP, whether in contract or in tort, arising or 
related to the provision or use or any specific software or hardware provided by WSP. 
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Kelowna, BC 
 
Phone: +1 250-491-9778 
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Project no.: 161-07388-00 
February 3, 2017 
 
 
Public Works Government Services Canada 
219 – 800 Burrard St. 
Vancouver, BC  V6Z 0B9 
 
Attention: Tom Dunphy,  

Subject:  Geotechnical Engineering Technical Memorandum -  
  Test Pit Investigation North of Highway 1 

Drainage Improvements - Parks Canada Maintenance 
 Compound, Rogers Pass, BC 

Dear Sir, 

INTRODUCTION 
As requested, WSP Canada Inc. (WSP) has prepared this geotechnical engineering 
technical memorandum for the above-referenced project. 
 
This memorandum has been prepared based on our proposal P16-11060-93 dated 
April 22, 2016 for the purpose of providing information to the Civil Engineer (Wedler 
Engineering LLP) regarding the soil conditions throughout the portion of the site 
North of Highway 1.  We understand it is proposed to revise the grading and surface 
finishes on this portion of the site to improve storm water and snow melt drainage.  
The construction will include selective demolition of existing asphalt, installation of 
above and below grade storm water drainage features and installation of new asphalt 
pavement.   
 
WSP has prepared a previous report for the portion of the Rogers Pass site South of 
Highway 1, under the company name Levelton Consultants Ltd., dated August 10, 
2015 (file # R715-1159-00).  This technical memorandum is considered supplemental 
to that original report and should be read together with the original report.  
 
Our scope of work was to review the background information for the site, conduct a 
geotechnical sub-surface investigation throughout the existing developed area north 
of Highway 1, and prepare this technical memorandum. 

INVESTIGATION 
On July 4 and 7, 2016 a geotechnical subsurface investigation consisting of seven 
(7) machine dug test holes was conducted at the subject site by WSP.  Six (6) of the 
holes were conducted north of Highway 1, on the Glacier Lodge site, and one (1) test 
hole was conducted south of Highway 1, on the Parks Canada Maintenance 
Compound site.  The test holes were excavated by a tracked excavator to a depth of 
3.0m below existing grade to review the soil conditions.  Percolation testing was 
conducted at select test pits to determine the infiltration rate of the in-situ soils.  A site 
plan showing the 2016 test hole locations is included in Figure 1 following this 
memorandum.  
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WSP observed the test pitting and collected representative soil samples from the excavated materials.  
Moisture contents were determined on each of the samples collected from the test holes. 
 
Detailed descriptions of the subsurface soil conditions are included in the soil logs attached to this 
memorandum.  A brief description of the observed soil conditions is as follows: 

Asphalt – TP16-01, 02 and 05 were conducted through or immediately adjacent to the paved surfacing in 
front of the Glacier Park Lodge building.  The test pits encountered asphalt pavement ranging from 50mm 
to 100mm thick. 

Compact to Dense granular fills – The surficial soils at each test pit consisted of dense sand and gravel 
and gravelly sand fill from 0.4 to 1.5m deep.  In some cases the fill materials included larger cobbles and 
boulders. 

Stained Fill / asphalt – Underlying the fill TP16-01, 05 and 06 encountered an indistinguishable layer of 
stained fill, asphalt, or oiled gravel 50mm to 0.7m thick. 

Organics – Underlying the granular fills TP16-01 and 02 encountered deposits of loose black coal / 
charcoal and wood debris from 0.4 to 0.5m thick.  

Native Sands and gravels – Underlying the granular fills, and organics each test pit encountered a 
deposit of compact to very dense granular soil ranging from sand to sandy gravel.  All the test pits were 
terminated in these native granular deposits at depths of 2.0 to 3m.    

Groundwater was not encountered in the test pits at the time of the investigation.  It is expected that the 
ground water elevation would fluctuate with the local seasonal and climatic changes.  

PERCOLATION TESTING 
Percolation testing was conducted at TP16-02 and TP16-07.  The tests were conducted in general 
conformance to the Percolation Test Procedure method published by the BC Ministry of Health.   
 
In this procedure an observation hole is hand excavated at the desired infiltration depth, the hole is filled 
to a certain level with water and time readings are taken as the water level in the hole decreases by 
2.5cm increments.  Multiple readings are taken to observe the effects that saturation of the material has 
on the percolation rate.  The resulting times can be used to calculate an in-situ infiltration rate for the 
subject soil deposit. 
 
The results of the percolation testing are presented in the table below: 
Test Pit Depth of Test Average Percolation Rate Average Infiltration Rate 
TP16-02 1m BSG* 1.3 minutes per 2.5cm 3.2x10-4 m/s 
TP16-07 1m BSG 7 minutes per 2.5cm 6.0x10-5 m/s 
*BSG: below surrounding grade 

RECOMMENDATIONS 
Based on the previous geotechnical information available for the site, and the results of our investigation, 
it is our opinion that design and construction of the proposed asphalt surfacing and drainage 
improvements is feasible given the following recommendations. 
 
These recommendations are supplemental to the recommendations of the original 2015 report.  Where 
recommendations are not explicitly stated in this memorandum, the recommendations of the original 2015 
report will apply.  
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SITE PREPARATION 
Subgrade preparation in the proposed re-grading areas should consist of removal of the surface materials 
to allow for required grades, followed by placement of new base course gravel and asphalt.  Based on the 
results of our subsurface investigation, stripping depths would generally be nominal in the existing paved 
areas, and on the order of 200 to 300mm in the shoulder areas adjacent to the existing pavements. 
 
Where the exposed subgrade consists of granular native soils and fill, we recommend that the subgrade 
be compacted with vibratory equipment to re-densify any soils disturbed during stripping/excavation, 
followed by proof rolling with a loaded dump truck under the review of a Geotechnical Engineer, prior to 
placing new fill.  Areas that rut or deflect excessively under the proof rolling should be subexcavated to 
competent subgrade and grade reinstated with fill conforming to the specification for Select Granular 
Subbase (SGSB) contained in Section 202, Table 202-C “Aggregate Gradations” of the Ministry of 
Transportation and Infrastructure (MoTI) specifications, compacted to not less than 100% of the material’s 
Standard Proctor Maximum Dry Density as per ASTM D698. 
 
During stripping, the site should be graded to provide positive drainage to temporary ditches for the 
control of surface runoff in order to avoid having surface water pond on the stripped subgrade. 

ENGINEERED FILL 
In this report, engineered fill refers to permanent fill that will be placed below the proposed 
roadways/pavements. 
 
We recommend that engineered fill required as subgrade fill to establish the desired elevation in areas 
that will be paved conform to the specification for Select Granular Subbase (SGSB) provided above.  The 
material should be compacted to not less than 100% of the material’s Standard Proctor Maximum Dry 
Density as per ASTM D698. 
 
In-place density testing should be conducted on the fill by the Geotechnical Engineer as it is placed to 
confirm that adequate compaction is achieved. 
 
The Geotechnical Engineer should be provided with the opportunity to review, test and approve all 
sources of imported engineered fill prior to their delivery to the site. 
 
The granular site fills and native granular soils would generally be considered suitable for re-use as 
engineered fill.  Certain deposits, particularly in the transition zone between the upper existing fill and the 
lower native granular deposits, are considered unsuitable for re-use as fill due to them containing 
organics and miscellaneous debris.  These deposits are generally more than 1.5m below grade, and are 
not expected to be encountered during surface grading.  If these deposits are encountered they should be 
separated from the excavated granular materials and disposed of.  
 
It is recommended that any site soils proposed for re-use as fill be reviewed by the Geotechnical 
Engineer at the time of excavation and prior to placement to assess their suitability.  Stockpiles of site 
soils identified by the Geotechnical Engineer as being suitable for re-use as engineered fill should be 
covered with polyethylene sheeting, and grades surrounding the stockpiles should be such that surface 
water runoff is directed around or away from the stockpiles. 

CLOSURE 
This geotechnical engineering technical memorandum has been prepared by WSP Canada Inc. 
exclusively for Public Works Government Services Canada and their appointed agents.  The opinions and 
recommendations contained in this letter reflect our judgement in light of the information that has been 
provided to us at the time that it was prepared. 
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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.  WSP 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 conditions encountered at discrete test 
hole locations.  Actual soil conditions remote from the test holes may vary across the 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 
 
We trust this information meets your immediate requirements.  If you have any questions or require 
further information, please contact the undersigned. 

Yours truly, 

 Reviewed By: 

 

 Original Signed By: Original Signed By: 

Per: Thomas Dueckman, PEng. Per: Paul R. Ell, P.Eng. 
 Project Engineer  Senior Geotechnical Engineer 
 
 
Attachments: Terms of Reference for Geotechnical Reports 
  Figure 1 – Site Plan 
  Soil Logs 
 
CC: Wedler Engineering LLP – Attn. Sam Rogers, EIT 
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TERMS OF REFERENCE FOR GEOTECHNICAL REPORTS 
ISSUED BY WSP CANADA INC. 

1. STANDARD OF CARE 

WSP Canada Inc. (“WSP”) 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 WSP (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 WSP by 
the Client, the communications between WSP and the Client, and to any other reports, writings, proposals or 
documents prepared by WSP 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.  WSP 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 

WSP prepared the Report for the Client for the specific site, development, building, design or building 
assessment objectives and purpose that the Client described to WSP. 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 WSP unless the Client specifically requested WSP 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 and the team of consultants 
selected by the Client for the specific project that the Report was provided. NO OTHER PARTY MAY USE OR 
RELY UPON THE REPORT OR ANY PORTION OR COMPONENT WITHOUT THE WRITTEN CONSENT OF 
WSP. WSP 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 WSP 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 WSP 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 WSP and WSP 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 WSP. Any use which a third party makes of the Report, or any portion of 
the Report, is the sole responsibility of such third parties. WSP 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 WSP, its officers, directors, employees, agents, representatives or 
sub-consultants, or any or all of them, against any claim of any nature whatsoever brought against WSP 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 WSP CANADA INC. (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 WSP so that additional or special investigations may be undertaken, which would not otherwise 
be within the scope of investigations made by WSP 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 WSP. WSP has relied in good faith upon representations, information and 
instructions provided by the Client and others concerning the site. Accordingly, WSP 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 WSP: To avoid misunderstandings, WSP 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 WSP. To ensure compliance and consistency with 
the applicable building codes, legislation, regulations, guidelines and generally-accepted practices, WSP 
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 WSP. Any reduction from the level of services recommended by 
WSP will result in WSP providing qualified opinions regarding adequacy of the work. 

 
6. ALTERNATE REPORT FORMAT 
When WSP 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 WSP. The hard copy versions submitted by WSP 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 
WSP 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 WSP. The Client 
warrants that the Instruments of Professional Services will be used only and exactly as submitted by WSP. 
The Client recognizes and agrees that WSP prepared and submitted electronic files using specific software or 
hardware systems, or both. WSP 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 WSP 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 WSP. The Client further agrees that should the Client, an 
Approved User or a third party require WSP to provide specific software or hardware systems, or both, 
compatible with the electronic files prepared and submitted by WSP, for any reason whatsoever included but 
not restricted to an order from a court, then the Client will pay WSP 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 WSP, its officers, directors, employees, agents, representative or sub-consultant, or any or all of 
them, against any claim or any nature whatsoever brought against WSP, whether in contract or in tort, arising or 
related to the provision or use or any specific software or hardware provided by WSP. 
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Asphalt
Compact light brown SAND and gravel, trace silt.
Dense brown SAND and gravel, some silt.
Dense red brown gravelly SAND, some silt, ocasional
cobbles.

Dense sand and gravel with heavy staining; appears
bitumen based.  Inferred compacted asphalt millings or
oiled gravel.
Loose to compact black silty SAND, some gravel.
Loose black coal and natural wood debris.

Compact brown gravelly SAND, some silt

Bottom of test pit at 3.0 meters

GG-1

GG-2

GG-3

GG-4
GG-5

GG-6

GG-7

GG-8

TP16-01

Northing:  5683598  Easting:  463696

Pg 1  of  1

Depth

Type: Type of Sampler
SPT : 2 in. standard
ST : Shelby
G : Grab
CORE

SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006.

Test Pit

Checked by:

Date Drilled: 04/07/2016
Logged by: TD

Liquid Limit (%)Plastic Limit (%)

Moisture Content (%)
         Ground Water Level
         Shear strength in kPa (Torvane)
PP    Pocket Penetrometer
         (compressive strength in kPa)
         Shear strength in kPa
(Unconfined)
         Shear strength in kPa (Field vane)
         Remolded strength in kPa
         Percent Passing # 200 sieve

WSP Canada Inc.
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Rogers Pass Maintenance Yard Drainage Improvements
PWGSC

Rogers Pass Maintenance Yard, Highway 1

THIS LOG IS THE SOLE PROPERTY OF WSP CANADA INC.
AND CANNOT BE USED OR DUPLICATED IN

ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

Drill Method:

THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

C: Condition of Sample
Good

Disturbed

No Recovery

N: Number of Blows
WH : Weight of Hammer
WR : Weight of Rod
Standard Penetration Test : ASTM D1586
Hammer Type:

Project No:  161-07388-00

Description

#108 - 3677 Highway 97N
Kelowna, B.C. V1X 5C3
Tel:  +1 250-491-9778
Fax:  +1 250-491-9729
www.wspgroup.com
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Asphalt.
Dense light brown SAND and gravel, trace to some silt.

Dense grey silty SAND and gravel, blocky, some cobbles
and boulders.

Percolation testing at 1m.
Percolation rate average =
Loose black coal and natural wood debris.
Dense brown SAND and gravel, trace silt, lots of cobbles
and boulders.

Bottom of test pit at 2.6 meters

GG-1

GG-2

GG-3

GG-4

GG-5

TP16-02

Northing:  5683674  Easting:  463704

Pg 1  of  1

Depth

Type: Type of Sampler
SPT : 2 in. standard
ST : Shelby
G : Grab
CORE

SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006.

Test Pit

Checked by:

Date Drilled: 04/07/2016
Logged by: TD

Liquid Limit (%)Plastic Limit (%)

Moisture Content (%)
         Ground Water Level
         Shear strength in kPa (Torvane)
PP    Pocket Penetrometer
         (compressive strength in kPa)
         Shear strength in kPa
(Unconfined)
         Shear strength in kPa (Field vane)
         Remolded strength in kPa
         Percent Passing # 200 sieve

WSP Canada Inc.

(m)
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Rogers Pass Maintenance Yard Drainage Improvements
PWGSC

Rogers Pass Maintenance Yard, Highway 1

THIS LOG IS THE SOLE PROPERTY OF WSP CANADA INC.
AND CANNOT BE USED OR DUPLICATED IN

ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

Drill Method:

THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

C: Condition of Sample
Good

Disturbed

No Recovery

N: Number of Blows
WH : Weight of Hammer
WR : Weight of Rod
Standard Penetration Test : ASTM D1586
Hammer Type:

Project No:  161-07388-00

Description

#108 - 3677 Highway 97N
Kelowna, B.C. V1X 5C3
Tel:  +1 250-491-9778
Fax:  +1 250-491-9729
www.wspgroup.com

1 
LO

G
 P

E
R

 P
A

G
E

  2
/3

/1
7

Ty
pe

/
Sa

m
pl

e 
#

NC
10 20 30 40 50 60 70 80 90W

at
er

Le
ve

l

DYNAMIC CONE PENETRATION TEST



Loose dark brown silty SAND, topsoil.

Compact brown SAND and gravel, some cobbles.

Some boulders after 0.8m deep.

Dense tan sandy GRAVEL, some silt, lots of cobbles and
boulders.

Bottom of test pit at 3.0 meters

TP16-03

Northing:  5683710  Easting:  463709

Pg 1  of  1

Depth

Type: Type of Sampler
SPT : 2 in. standard
ST : Shelby
G : Grab
CORE

SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006.

Test Pit

Checked by:

Date Drilled: 04/07/2016
Logged by: TD

Liquid Limit (%)Plastic Limit (%)

Moisture Content (%)
         Ground Water Level
         Shear strength in kPa (Torvane)
PP    Pocket Penetrometer
         (compressive strength in kPa)
         Shear strength in kPa
(Unconfined)
         Shear strength in kPa (Field vane)
         Remolded strength in kPa
         Percent Passing # 200 sieve

WSP Canada Inc.

(m)
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Rogers Pass Maintenance Yard Drainage Improvements
PWGSC

Rogers Pass Maintenance Yard, Highway 1

THIS LOG IS THE SOLE PROPERTY OF WSP CANADA INC.
AND CANNOT BE USED OR DUPLICATED IN

ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

Drill Method:

THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

C: Condition of Sample
Good

Disturbed

No Recovery

N: Number of Blows
WH : Weight of Hammer
WR : Weight of Rod
Standard Penetration Test : ASTM D1586
Hammer Type:

Project No:  161-07388-00

Description

#108 - 3677 Highway 97N
Kelowna, B.C. V1X 5C3
Tel:  +1 250-491-9778
Fax:  +1 250-491-9729
www.wspgroup.com
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Dense brown silty SAND and gravel.
Dense red brown sandy GRAVEL, some silt.

Loose organics and wood debris.
Compact white SAND, some gravel, lots of cobbles.
Dense red brown sandy GRAVEL, lots of cobbles and
boulders.

Very large rock surface at 2.0m.  Inferred to be a large
boulder.

Bottom of test pit at 2.0 meters

TP16-04

Northing:  5683720  Easting:  463622

Pg 1  of  1

Depth

Type: Type of Sampler
SPT : 2 in. standard
ST : Shelby
G : Grab
CORE

SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006.

Test Pit

Checked by:

Date Drilled: 04/07/2016
Logged by: TD

Liquid Limit (%)Plastic Limit (%)

Moisture Content (%)
         Ground Water Level
         Shear strength in kPa (Torvane)
PP    Pocket Penetrometer
         (compressive strength in kPa)
         Shear strength in kPa
(Unconfined)
         Shear strength in kPa (Field vane)
         Remolded strength in kPa
         Percent Passing # 200 sieve

WSP Canada Inc.
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Rogers Pass Maintenance Yard Drainage Improvements
PWGSC

Rogers Pass Maintenance Yard, Highway 1

THIS LOG IS THE SOLE PROPERTY OF WSP CANADA INC.
AND CANNOT BE USED OR DUPLICATED IN

ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

Drill Method:

THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

C: Condition of Sample
Good

Disturbed

No Recovery

N: Number of Blows
WH : Weight of Hammer
WR : Weight of Rod
Standard Penetration Test : ASTM D1586
Hammer Type:

Project No:  161-07388-00

Description

#108 - 3677 Highway 97N
Kelowna, B.C. V1X 5C3
Tel:  +1 250-491-9778
Fax:  +1 250-491-9729
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Asphalt.
Compact light brown SAND and gravel, trace silt, some
cobbles.
Compact brown SAND and gravel, some silt, lots of
cobbles.

Some boulders below 1m.

Dense sand and gravel with heavy staining; appears
bitumen based.  Inferred compacted asphalt millings or
oiled gravel.

Compact mottled grey SAND, some silt, some cobbles.

Bottom of test pit at 3.0 meters

TP16-05

Northing:  5683544  Easting:  463701

Pg 1  of  1

Depth

Type: Type of Sampler
SPT : 2 in. standard
ST : Shelby
G : Grab
CORE

SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006.

Test Pit

Checked by:

Date Drilled: 07/07/2016
Logged by: TD

Liquid Limit (%)Plastic Limit (%)

Moisture Content (%)
         Ground Water Level
         Shear strength in kPa (Torvane)
PP    Pocket Penetrometer
         (compressive strength in kPa)
         Shear strength in kPa
(Unconfined)
         Shear strength in kPa (Field vane)
         Remolded strength in kPa
         Percent Passing # 200 sieve

WSP Canada Inc.
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Rogers Pass Maintenance Yard Drainage Improvements
PWGSC

Rogers Pass Maintenance Yard, Highway 1

THIS LOG IS THE SOLE PROPERTY OF WSP CANADA INC.
AND CANNOT BE USED OR DUPLICATED IN

ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

Drill Method:

THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

C: Condition of Sample
Good

Disturbed

No Recovery

N: Number of Blows
WH : Weight of Hammer
WR : Weight of Rod
Standard Penetration Test : ASTM D1586
Hammer Type:

Project No:  161-07388-00

Description

#108 - 3677 Highway 97N
Kelowna, B.C. V1X 5C3
Tel:  +1 250-491-9778
Fax:  +1 250-491-9729
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Compact brown silty SAND topsoil.
Dense brown SAND and gravel, some silt.
Dense sand and gravel with heavy staining; appears
bitumen based.  Inferred compacted asphalt millings or
oiled gravel.
Compact mottled grey SAND, some silt, some gravel
Compact grey SAND and gravel, trace silt, some cobbles.

Compact light grey SAND, some silt.

Bottom of test pit at 2.8 meters

TP16-06

Northing:  5683435  Easting:  463697

Pg 1  of  1

Depth

Type: Type of Sampler
SPT : 2 in. standard
ST : Shelby
G : Grab
CORE

SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006.

Test Pit

Checked by:

Date Drilled: 07/07/2016
Logged by: TD

Liquid Limit (%)Plastic Limit (%)

Moisture Content (%)
         Ground Water Level
         Shear strength in kPa (Torvane)
PP    Pocket Penetrometer
         (compressive strength in kPa)
         Shear strength in kPa
(Unconfined)
         Shear strength in kPa (Field vane)
         Remolded strength in kPa
         Percent Passing # 200 sieve

WSP Canada Inc.
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Rogers Pass Maintenance Yard Drainage Improvements
PWGSC

Rogers Pass Maintenance Yard, Highway 1

THIS LOG IS THE SOLE PROPERTY OF WSP CANADA INC.
AND CANNOT BE USED OR DUPLICATED IN

ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

Drill Method:

THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

C: Condition of Sample
Good

Disturbed

No Recovery

N: Number of Blows
WH : Weight of Hammer
WR : Weight of Rod
Standard Penetration Test : ASTM D1586
Hammer Type:

Project No:  161-07388-00

Description

#108 - 3677 Highway 97N
Kelowna, B.C. V1X 5C3
Tel:  +1 250-491-9778
Fax:  +1 250-491-9729
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Compact brown SAND and gravel, some silt.

Soft dark brown ORGANIC SILT and natural wood debris.
Dense light brown SAND, some silt, some gravel.

Some cobbles below 1.2m.

Compact interlayered mottled grey and purple silty SAND.

Compact rusty GRAVEL, trace sand, trace silt.

Bottom of test pit at 3.0 meters

TP16-07

Northing:  5683676  Easting:  463896

Pg 1  of  1

Depth

Type: Type of Sampler
SPT : 2 in. standard
ST : Shelby
G : Grab
CORE

SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006.

Test Pit

Checked by:

Date Drilled: 07/07/2016
Logged by: TD

Liquid Limit (%)Plastic Limit (%)

Moisture Content (%)
         Ground Water Level
         Shear strength in kPa (Torvane)
PP    Pocket Penetrometer
         (compressive strength in kPa)
         Shear strength in kPa
(Unconfined)
         Shear strength in kPa (Field vane)
         Remolded strength in kPa
         Percent Passing # 200 sieve
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Rogers Pass Maintenance Yard, Highway 1

THIS LOG IS THE SOLE PROPERTY OF WSP CANADA INC.
AND CANNOT BE USED OR DUPLICATED IN

ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

Drill Method:

THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY

C: Condition of Sample
Good

Disturbed

No Recovery

N: Number of Blows
WH : Weight of Hammer
WR : Weight of Rod
Standard Penetration Test : ASTM D1586
Hammer Type:
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PRELIMINARY HAZARD ASSESSMENT FORM 

 
Project Number: R. 076550.001 
Location:  Rogers Pass Maintenance Compound 

Rogers Pass, BC 
Date: October 18, 2016 
Name of PWGSC Departmental 
Representative and Senior Project 
Manager: 

Tom Dunphy                          
PH (604) 775 6822 

Name of Client: Parks Canada 
Name of Client Project Co-ordinator Ron Larsen 
 
Site Specific Orientation Provided at Project Location     Yes              No  
 
Notice of Project Required          Yes              No  
 
NOTE: 
PWGSC REQUIRES A Notice of Project FOR ALL CONSTRUCTION WORK RELATED 
ACTIVITIES 
 
NOTE: 
OHS law is made up of many municipal, provincial, and federal acts, regulations, bylaws and 
codes.  There are also many other pieces of legislation in British Columbia that impose OHS 
obligations. 

Important Notice: This hazard assessment has been prepared by PWGSC for its own project planning 
process, and to inform the service provider of actual and potential hazards that may be encountered in 

performance of the work.  PWGSC does not warrant the completeness or adequacy of this hazard 
assessment for the project and the paramount responsibility for project hazard assessment rests with the 

service provider. 
 

TYPES OF HAZARDS TO 
CONSIDER 

Potential Risk for: COMMENTS 

Examples: 
Chemical, Biological, Natural, 
Physical, and Ergonomic 
 
Listed below are common construction 
related hazards.  Your project may 
include pre-existing hazards that are 
not listed.  Contact the Regional 
Construction Safety Coordinator for 
assistance should this issue arise. 

PWGSC, OGD’s, 
or tenants 

 
General Public 

or other 
contractors 

 

Note: When thinking about this pre-
construction hazard assessment, 
remember a hazard is anything that 
may cause harm, such as 
chemicals, electricity, working from 
heights, etc; the  risk is the chance, 
high or low, that somebody could 
be harmed by these and other 
hazards, together with an indication 
of how serious the harm could be.

Yes No Yes No 
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Typical Construction Hazards 
Concealed/Buried Services (electrical, 
gas, water, sewer etc) Yes  Yes   
Slip Hazards or Unsound Footing Yes  Yes   
Working at Heights  No  No  
Working Over or Around Water Yes  Yes   
Heavy overhead lifting operations, 
mobile cranes etc. Yes  Yes   

Marine and/or Vehicular Traffic (site 
vehicles, public vehicles, etc. Yes  Yes   

Fire and Explosion Hazards Yes  Yes   
High Noise Levels Yes  Yes   
Excavations Yes  Yes   
Blasting  No  No  
Construction Equipment Yes  Yes   
Pedestrian Traffic (site personnel, 
tenants, visitors, public) Yes  Yes   

Multiple Employer Worksite Yes  Yes  Example: Contractor working in an 
occupied Federal Employee space. 

Electrical Hazards Comments 
Contact With Overhead Wires Yes  Yes   
Live Electrical Systems or Equipment Yes  Yes   
Other:      
Physical Hazards 
Equipment Slippage Due To 
Slopes/Ground Conditions Yes  Yes   

Earthquake  No  No  
Tsunami  No  No  
Avalanche Yes  Yes   
Forest Fires Yes  Yes   
Fire and Explosion Hazards Yes  Yes   
Working in Isolation  No  No  
Working Alone  No  No  
Violence in the Workplace Yes  Yes   
High Noise Levels Yes  Yes   
Inclement weather Yes  Yes   
High Pressure Systems     TBD 
Other:      
Hazardous Work Environments 

Confined Spaces / Restricted Spaces     

Review and provide confined space 
assessment(s) from PWGSC or 
client confined space inventories. 
Refer to PWGSC Standard on Entry 
into Confined Spaces.   Contact the 
Regional Construction Safety 
Coordinator.   

Suspended / Mobile Work Platforms  No  No  
Other:      
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Biological Hazards 
Mould Proliferations  No  No  
Accumulation of Bird or Bat Guano Yes  Yes   
Bacteria / Legionella in Cooling 
Towers / Process Water  No  No  

Rodent / Insect Infestation  No  No  
Poisonous Plants     TBD 
Sharp or Potentially Infectious Objects 
in Wastes Yes  Yes   

Wildlife Yes  Yes   
Chemical Hazards 
Asbestos Materials on Site  No  No  
Designated Substance Present  No  No  
Chemicals Used in work Yes  Yes   
Lead in paint     TBD 
Mercury in Thermostats or Switches     TBD 
Application of Chemicals or Pesticides  No  No  
PCB Liquids in Electrical Equipment  No  No  
Radioactive Materials in Equipment Yes   No Nuclear Densometer 
Other:      
Contaminated Sites Hazards      
Hazardous Waste     TBD 
Hydrocarbons Yes  Yes   
Metals Yes  Yes   
Other:      
 
Security Hazards Comments 
Risk of Assault  No  No   
Other:      
Other Hazards 
      
      
      
      
 



 

4 | P a g e  
 

 
Other Compliance and Permit Requirements1 YES NO Notes / Comments2 
Is a Building Permit required?  No  
Is an Electrical permit required?   TBD 
Is a Plumbing Permit required?   TBD 
Is a Sewage Permit required?  No  
Is a Dumping Permit required?   TBD (Materials to be disposed at an 

offsite disposal facility)
Is a Hot Work Permit required?   TBD 
Is a Permit to Work required? Yes   
Is a Confined Space Entry Permit required?   TBD 
Is a Confined Space Entry Log required   TBD 
Discharge Approval for treated water required   TBD 
Notes: 

(1)  Does not relieve Service Provider from complying with all applicable federal, provincial, and municipal 
laws and regulations. 

(2) TBD means To Be Determined by Service Provider. 
 
 
Service Provider Acknowledgement: We confirm receipt and review of this Pre-Project Hazard 
Assessment and acknowledge our responsibility for conducting our own assessment of project hazards, 
and taking all necessary protective measures (which may exceed those cited herein) for performance of 
the work. 

Service Provider Name  
 

Signatory for Service Provider  
 Date Signed  

RETURN EXECUTED DOCUMENT TO PWGSC DEPARTMENTAL REPRESENTATIVE PRIOR TO ANY 
WORK COMMENCING 

 




