
MEMORANDUM

To: Ryan Gustafson, P.Eng
BC Ministry of Transportation and Infrastructure

Date: November 4, 2022 

From: Warren Wunderlick, P.Eng, Jessica Dhami, M.A.Sc., GIT File: 33450

Review: J. Suzanne Powell, Ph.D., P.Eng.

PENDER ISLAND – CANAL ROAD DIP SLIDE
ROCK DURABILITY TESTING MEMO (REVISION 1)

This memorandum provides the results of durability testing undertaken on rock samples from the 
Canal Road dip slide site on Pender Island, BC. We have also summarized the suitability for re-
use of both rock types based on the lab results. A previous version of this memorandum was 
issued on August 25, 2022. Since issuance, additional samples have been collected and analysed 
for durability. This memorandum summarises both the original results and the results of the 
additional samples.

It is a condition of this memorandum that Thurber’s performance of its professional services is 
subject to the attached Statement of Limitations and Conditions. 

1. BACKGROUND

Following the atmospheric river events of November 2021, the BC Ministry of Transportation and 
Infrastructure (MoTI) identified possible worsening of a known active landslide and is now 
proposing to stabilize this approximately 300 m long segment of Canal Road on South Pender 
Island, BC. 

This section of Canal Road is located approximately 3 km from the Pender Canal Bridge, 
immediately to the east of the Mt. Norman Access Road and bordering the Beaumont-Gulf Islands 
National Park Reserve. The road is located at the crest of a steep slope, with an average slope 
angle of about 40° down to ocean (north). Bedrock or colluvium is exposed on the upslope (south) 
side of the road. Crown land and private property are located downslope of the slide and Parks 
Canada (Mt Norman) on the upslope (south) side.

Thurber has undertaken geotechnical investigations and provided recommendations for the road 
realignment; these deliverables have been provided separately. Two bedrock types have been 
identified at the site: a conglomerate of the De Courcy Formation and a siltstone/shale which may 
be from the Cedar District Formation or may be a siltstone lens of the De Courcy Formation. 

The proposed future road realignment will require blasting into bedrock and will produce a 
significant surplus of blast-rock material. MoTI requested that Thurber conduct durability analysis 
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on the two rock types to assess suitability for reuse as structural backfill, riprap, or pavement 
gravels. 

The civil design team (McElhanney) is developing quantity estimates for the rock excavation 
separately.

2. SAMPLE COLLECTION 

On July 21, 2022, Maggie Cramb, EIT of Thurber visited the Canal Road site to collect rock 
samples for durability testing. Samples of both rock types were collected by breaking off outcrop 
fragments using a rock hammer. Approximate locations of sample collection are shown on 
Figure 1 (attached). 

At request of MoTI, On September 13, 2022, Jessica Dhami, GIT of Thurber returned to the site 
accompanied by Alex Hutter, GIT of MoTI, to collect additional samples of the conglomerate. A 
hand operated hammer drill, rock hammer, and mallet were used to collect conglomerate samples 
at six discrete locations along the outcrop. Each sample was approximately 18 to 19 L in volume 
(one 5-gallon pail). Sample locations were marked in the field and surveyed by McElhanney Ltd. 
Locations of each sample are shown on Figure 1 (attached). 

3. LABORATORY TESTING

3.1 Initial Samples

Samples collected in July were sent to our Edmonton Asphalt and Advanced Aggregate 
Laboratory for testing. The Resistance of Coarse Aggregate to Degradation by Abrasion in the 
Micro-Deval Apparatus (ASTM D6928-17) test was run on both rock types. 

3.2 Secondary Samples

Samples collected in September were sent to Golder Associates Inc.’s (Golder) laboratory in 
Burnaby, BC for analysis. Due to the small sample size, samples 3 and 4 as well as samples 5 
and 6 were combined to obtain volumes required for ASTM testing. Testing Rock Slabs to 
Evaluate Soundness of Riprap by Use of Sodium Sulfate or Magnesium Sulfate (ASTM D5240) 
was run on samples 1, 2, and 3/4, sample 5/6 did not have any rock slabs large enough for testing.  
Resistance of Coarse Aggregate to Degradation by Abrasion in the Micro-Deval Apparatus 
(ASTM D6928-17) and Specific Gravity And Absorption of Rock For Erosion Control (ASTM 
D6473) were run on all samples.  
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4. LABORATORY RESULTS

Laboratory results are presented in Table 1 below.

Table 1. Summary of laboratory results for durability testing.

  

Magnesium 
Sulphate 

Soundness
(ASTM D5240)

Loss (%)

Micro-Deval 
(ASTM D6928) 

Loss Factor 
(%)

Specific Gravity 
(ASTM D6473)

(Dry Basis)

Specific Gravity 
(ASTM D6473)

(SSD Basis)

Apparent 
Specific 
Gravity 

(ASTM D6473)

Absorptivity 
(ASTM D6473)

(%)

Siltstone - 90.7 - - - -July 
Samples Conglomerate - 29.3 - - - -

Sa.1 2.0 12.2 2.579 2.613 2.670 1.32

Sa.2 4.3 19.5 2.515 2.574 2.673 2.36

Sa.3/4 0.8 22.9 2.577 2.620 2.691 1.66
September 

Samples

Sa.5/6 - 21.2 2.478 2.547 2.662 2.79

5. MATERIAL RE-USE SUITABILITY 

To determine material suitability for re-use as aggregate or riprap, we have compared laboratory 
results to requirements in Sections 202 and 205 of the 2020 Standard Specifications for Highway 
Construction Volume 1 of 2 (BC MoTI) (Standard Specs). 

5.1 Re-Use as Aggregate 

Based on the initial Micro-Deval testing, the siltstone material does not meet the criteria for re-
use as any aggregate type. The conglomerate material may be suitable for use as Surfacing 
Aggregate, 25 mm or 50 mm Base Course, Subbase Aggregates, or Bridge End Fill, all of which 
have maximum Micro-Deval loss factors of ≤ 25% or ≤ 30%.  Sa. 1 also meets the criteria for 
75 mm Base Course which has a Micro-Deval loss factor of ≤ 17%.  

5.2 Re-Use as Riprap

Based on the initial Micro-Deval testing, the siltstone material does not meet the criteria for re-
use as Riprap. The allowable values for use as Riprap, as stated in Table 205-A of the Standard 
Specs are summarized in Table 2. 

Table 2. Allowable values for Riprap from Table 205-A of the Standard Specs.
Property Allowable Value

Specific Gravity ≥ 2.50
Absorption ≤ 2%
Soundness by use of Magnesium Sulphate ≤ 10%
Micro-Deval Abrasion Loss Factor ≤ 20%
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Based on the results received from Golder, the conglomerate meets the allowable value for 
Specific Gravity except for Sa. 5/6 which marginally fails with a value of 2.478 (Dry Basis) but 
passes for SDD basis and Apparent Specific Gravity. Samples Sa.1 and Sa. 4/3 meet the criteria 
for absorptivity, while Sa. 2 and Sa. 5/6 have results above the minimum allowable value. Two of 
the samples, Sa. 1 and Sa. 2 have Micro-Deval loss factors within the allowable value, while Sa. 
3/4 and Sa. 5/6 both have results higher than the allowable value. All samples are within the 
allowable value for Soundness by Magnesium Sulphate. 

6. CONCLUSION

The siltstone is not suitable for re-use as either Aggregate or Riprap. The conglomerate durability 
results are acceptable for use as most Aggregate types and on the margin of acceptability for use 
as Riprap. Since material re-use is not proposed for this project, the results should be provided 
to any future users of the material to assess acceptability of the product. 

The conglomerate appears visually, relatively uniform across the site. Variability within the 
laboratory results is likely a reflection of variability within the conglomerate, and not representative 
of discrete regions within the rock. Therefore, we consider averaging the laboratory results for the 
conglomerate across all samples would be acceptable to represent the material as a whole and 
inform any future users.

Regardless of the results of durability testing, blast rock is considered acceptable for reuse as 
embankment fill. 

7. CLOSURE

We trust this provides you sufficient information for your needs at this time. If you have any 
questions or would like to discuss these recommendations, please contact us. 

Attachments:
- Statement of Limitations and Conditions
- Figure 1 - Rock Sample Location Plan
- Thurber Lab Test Reports
- Golder Lab Reports

Thurber Engineering Ltd.
Permit to Practice #1001319



STATEMENT OF LIMITATIONS AND CONDITIONS  
  

1. STANDARD OF CARE  

This Report has been prepared in accordance with generally accepted engineering or environmental consulting practices in the applicable jurisdiction. No 
other warranty, expressed or implied, is intended or made.  

2. COMPLETE REPORT  

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment are a part of the Report, which is of a summary 
nature and is not intended to stand alone without reference to the instructions given to Thurber by the Client, communications between Thurber and the 
Client, and any other reports, proposals or documents prepared by Thurber for the Client relative to the specific site described herein, all of which together 
constitute the Report.  

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED HEREIN, REFERENCE MUST 
BE MADE TO THE WHOLE OF THE REPORT. THURBER IS NOT RESPONSIBLE FOR USE BY ANY PARTY OF PORTIONS OF THE REPORT 
WITHOUT REFERENCE TO THE WHOLE REPORT.  

3. BASIS OF REPORT  

The Report has been prepared for the specific site, development, design objectives and purposes that were described to Thurber by the Client. The 
applicability and reliability of any of the findings, recommendations, suggestions, or opinions expressed in the Report, subject to the limitations provided 
herein, are only valid to the extent that the Report expressly addresses proposed development, design objectives and purposes, and then only to the extent 
that there has been no material alteration to or variation from any of the said descriptions provided to Thurber, unless Thurber is specifically requested by 
the Client to review and revise the Report in light of such alteration or variation.  

4. USE OF THE REPORT  

The information and opinions expressed in the Report, or any document forming part of the Report, are for the sole benefit of the Client, the BC Ministry 
of Transportation and Infrastructure (MoTI) and Authorized Users as defined in the MoTI Special Conditions Form H0461d. NO OTHER  
PARTY MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT THURBER’S WRITTEN CONSENT AND SUCH USE 
SHALL BE ON SUCH TERMS AND CONDITIONS AS THURBER MAY EXPRESSLY APPROVE. Any use which an unauthorized third party makes of 
the Report, is the sole responsibility of such third party. Thurber accepts no responsibility whatsoever for damages suffered by any unauthorized third 
party resulting from use of the Report without Thurber’s express written permission.  

5. INTERPRETATION OF THE REPORT  

a) Nature and Exactness of Soil and Contaminant Description: Classification and identification of soils, rocks, geological units, contaminant materials 
and quantities have been based on investigations performed in accordance with the standards set out in Paragraph 1. Classification and identification 
of these factors are judgmental in nature. Comprehensive sampling and testing programs implemented with the appropriate equipment by 
experienced personnel may fail to locate some conditions. All investigations utilizing the standards of Paragraph 1 will 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 the Client and all other persons 
making use of such documents or records with our express written consent should be aware of this risk and the Report is delivered subject to the 
express condition that such risk is accepted by the Client and such other persons. Some conditions are subject to change over time and those 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. If special concerns exist, or the Client has special considerations or requirements, the Client should disclose them so that additional or 
special investigations may be undertaken which would not otherwise be within the scope of investigations made for the purposes of the Report.  

b) Reliance on Provided Information: The evaluation and conclusions contained in the Report have been prepared on the basis of conditions in evidence 
at the time of site inspections and on the basis of information provided to Thurber. Thurber has relied in good faith upon representations, information 
and instructions provided by the Client and others concerning the site. Accordingly, Thurber does not accept responsibility for any deficiency, 
misstatement or inaccuracy contained in the Report as a result of misstatements, omissions, misrepresentations, or fraudulent acts of the Client or 
other persons providing information relied on by Thurber. Thurber is entitled to rely on such representations, information and instructions and is not 
required to carry out investigations to determine the truth or accuracy of such representations, information and instructions.  

c) Design Services: The Report may form part of design and construction documents for information purposes even though it may have been issued 
prior to final design being completed. Thurber should be retained to review final design, project plans and related documents prior to construction to 
confirm that they are consistent with the intent of the Report. Any differences that may exist between the Report’s recommendations and the final 
design detailed in the contract documents should be reported to Thurber immediately so that Thurber can address potential conflicts.  

d) Construction Services: During construction Thurber should be retained to provide field reviews. Field reviews consist of performing sufficient and 
timely observations of encountered conditions in order to confirm and document that the site conditions do not materially differ from those interpreted 
conditions considered in the preparation of the report. Adequate field reviews are necessary for Thurber to provide letters of assurance, in accordance 
with the requirements of many regulatory authorities.  

6. RELEASE OF POLLUTANTS OR HAZARDOUS SUBSTANCES  

Geotechnical engineering and environmental consulting projects often have the potential to encounter pollutants or hazardous substances and the potential 
to cause the escape, release or dispersal of those substances. Thurber shall have no liability to the Client under any circumstances, for the escape, 
release or dispersal of pollutants or hazardous substances, unless such pollutants or hazardous substances have been specifically and accurately 
identified to Thurber by the Client prior to the commencement of Thurber’s professional services.  

7. INDEPENDENT JUDGEMENTS OF CLIENT  

The information, interpretations and conclusions in the Report are based on Thurber’s interpretation of conditions revealed through limited investigation 
conducted within a defined scope of services. Thurber does not accept responsibility for independent conclusions, interpretations, interpolations and/or 
decisions of the Client, or others who may come into possession of the Report, or any part thereof, which may be based on information contained in the 
Report. This restriction of liability includes but is not limited to decisions made to develop, purchase or sell land.  
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Client : BC MOTI Sampling Date :

Project : Pender Island-Canal Road Receiving Date :

Project No : 33450-20.22 Testing Date :

Series No : N/A Source :

Material Type : Conglomerate Standard : ASTM D6928-17

 

Result

Grading Used 8.2

% Loss of Fines 29.3

Result

% Loss of Fines 19.5

% Mean Loss 18.9

Sample : Reference Material (MTO-RM CA2)

Comments :

Tested By : NR Reviewed By:

Calibration Aggregate Test Report

Description

Note: The testing servicesare for the sole use of the designated client only.  This report constitutes a testing service only and does not represent any 
results interpretation or opinion regarding specification compliance or material suitability.  Engineering interpretation will be provided by Thurber upon 
request.

4127 Roper Road

Edmonton, Alberta T6B 3S5

P: 780 438 1460 F: 780 437 7125

TEST REPORT

Resistance of Coarse Aggregate to Degradation by Abrasion in the Micro-Deval Apparatus
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Client : BC MOTI Sampling Date :

Project : Pender Island-Canal Road Receiving Date :

Project No : 33450-20.22 Testing Date :

Series No : N/A Source :

Material Type : Siltstone/Shale Standard : ASTM D6928-17

 

Result

Grading Used 8.2

% Loss of Fines 90.7

Result

% Loss of Fines 19.5

% Mean Loss 18.9

Sample : Reference Material (MTO-RM CA2)

Comments :

Tested By : NR Reviewed By:

Calibration Aggregate Test Report

Description

Note: The testing servicesare for the sole use of the designated client only.  This report constitutes a testing service only and does not represent any 

results interpretation or opinion regarding specification compliance or material suitability.  Engineering interpretation will be provided by Thurber upon 

request.

4127 Roper Road

Edmonton, Alberta T6B 3S5

P: 780 438 1460 F: 780 437 7125

TEST REPORT

Resistance of Coarse Aggregate to Degradation by Abrasion in the Micro-Deval Apparatus

August 4, 2022

July 26, 2022

July 21, 2022

Sample Test Report

Description

N/A
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