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February 27, 2015

Mr. D. Doepker/Development Engineer
City of Burnaby-City Hall/Engineering Department
4949 Canada Way
Burnaby, BC
V5G 1M2

Ref: Addendum to “Report on Geotechnical Review of Burnaby Mountain-Tunnel
Option” CoB-01/14.

This letter report summarizes my comments and observations with respect to the recently submitted

Trans Mountain Pipeline ULC, TMEP Westridge Tunnel Investigation 2014 Site Investigation Data
Report – Revision 1 January 23, 2015 Project No.: 0095150-15.

The original review CoB-01/14 was conducted on documents provided as follows:

1) Westridge Delivery Pipelines Routing Update, Dec 1/14 (Trans Mountain Pipeline ULC)
2) Burnaby Mountain Terrain mapping Update, Nov 27/14 (BGC)
3) Burnaby Mountain Tunnel and Trenchless Feasibility Report, Nov 27/14 (Hatch Mott

MacDonald)
4) Appendix C: Preliminary Tunnel and Trenchless Plans and Profiles, Nov 27/14 (Hatch Mott

MacDonald)
5) Burnaby Mountain Seismic Hazard Update, Nov 27/14 (BGC)
6) TMEP Westridge Tunnel Investigation-2014 Site Investigation Data Report, Nov 26/14

(BGC) - Final
7) SFU Geology Letter Report-Engineering Geology of Burnaby Mountain, Nov 7/14 (SFU)
8) Application to City of Burnaby to Conduct Geotechnical Drilling within Burnaby Mountain

Conservation Area, July 24/14 (BGC)

Discussion with D. Doepker/G. Tsuyuki (City of Burnaby) on Tuesday, February 24th was a request
to comment on the recent report completed by BGC which is a “Revision 1” of that termed “Final”
and identified as Document 6 above. This document largely provides information on the 1) HMM-
BH-02 drill hole log/photographs, 2) location of the “invert” with respect to the individual drill
holes, 3) reduction of the televiewer results to dip/dip direction and 4) the first indication that future
core holes are planned for geotechnical delineation prior to excavation.

Appendix I outlines the comments upon review of the BGC document and appendices. This memo
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summarizes the overall assessment as it relates to the initial review and detailed in CoB-01/14.
The questions/comments as outlined in CoB-01/14 are still valid as the revision report has largely
presented information for HMM-BH-02 which now provides a single hole to characterize the
proposed 2km tunnel profile between ~2+200m to ~0+200m. This is insufficient to characterize the
stability of the proposed tunnel route in my professional opinion and as outlined in Page 16 of the
BGC report will be augmented by future proposed boreholes as only subsurface investigations are
only known at the specific borehole location. This is the first indication that this is to be conducted.

Excerpt:
Trans Mountain Pipeline ULC, TMEP Westridge Tunnel Investigation 2014 Site Investigation Data Report – Revision 1
January 23, 2015 Project No.: 0095150-15

3.0 INFERRED CONDITIONS ALONG PROPOSED PIPELINE ROUTE

Based on the results of geotechnical drilling, geologic mapping completed by SFU and geophysical surveys obtained to
date, BGC has developed interpreted geological sections of the proposed trenchless pipeline profiles, as shown on
Drawing 02. The following sections describe the surficial geology, bedrock geology and hydrogeology interpretations
made to date. Further details and improvement to the interpretations will be provided following the completion of the
remaining proposed boreholes and geophysical lines as part of planned subsequent investigations. Subsurface
conditions are only known at the specific borehole locations. Interpreted ground conditions between these locations
are subject to variance.

OTHER OBSERVATIONS
This has been detailed in Appendix I and compiled below:

 It must be noted that the recovery of the core from HMM-BH-02 was ~50% and the rock
quality ranged from Q~0.2 to Q~7. This is an approximate equivalent RMR76 (RMR=9LnQ +
44) of ~30% to ~60% which is approximately double in magnitude.

 The core logs for HMM-BH-02 show the variability in the rock mass particularly as the TBM
will incur primarily conglomerates, however, also sandstones/other units which are variable
in rock quality (Q/RMR) and have a direct impact on the performance of the tunnelling
machine in terms of potential squeeze/closure/ground behaviour/support
requirements/advance

 The report states that the “Q values have been derived based on the proposed tunnel invert
elevation for discussion purposes only and are not to be used for design”. This requires
further explanation in terms of its accuracy and usefulness. Note what confidence does the
geotechnical consultant have in terms of characterizing the Q/RMR for the 2km of tunnel
from a single drill hole?

 The tunnel route should be shown on all drawings ie. Logs/photos/discussions as this is the
location that one is assessing in terms of stability and requires characterization at the tunnel
horizon.

 The revision should have been made evident in the report indicated as “Final” and submitted
November 26, 2014 as it would of assisted in the initial assessment, however, has not
changed the conclusions made in the initial report CoB-01/14 due to lack of information at
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the tunnel horizon (drilling).

The revised report provides a detailed data gathering of existing information, however, in my
professional opinion does not enable one to determine the rock mass characteristics
(RMR/Q) to be expected along the tunnel as largely only one(1) drill hole is available HMM-
BH-02 to characterize 2km of tunnel routing. This is evident as future drilling is expected
with subsequent evaluation.

Please contact me if any questions or comments arise.

Pakalnis & Associates

Dr. R. Pakalnis, P.Eng., FEC.



5

• It must be noted that the recovery of the core from HMM-BH-02 was ~50% and the rock quality ranged from
Q~0.2 to Q~7. This is an approximate equivalent RMR76 (RMR=9LnQ + 44) of ~30% to ~60% which is approximately
double in magnitude.

• The report states that the “Q values have been derived based on the proposed tunnel invert elevation for
discussion purposes only and are not to be used for design”. This requires further explanation in terms of its accuracy
and usefulness. Note what confidence does the geotechnical consultant have in terms of characterizing the Q/RMR for
the 2km of tunnel from a single drill hole?



6

The core logs for HMM-BH-02 show the variability in the rock mass particularly as the TBM will incur primarily conglomerates,
however, also sandstones/other units which are variable in rock quality (Q/RMR) and have a direct impact on the performance of the
tunnelling machine in terms of potential squeeze/closure/ground Behaviour/support requirements/advance.
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TUNNEL INVERT~130m 



CONGLOMERATE 

TUNNEL INVERT~130m 
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NOTE: USED RMR=9LnQ + 44 TO DETERMINE 
EQUIVALENCY. NOTE THAT RMR IS RECORDED IN LOGS 
BUT NOT DISCUSSED IN REPORT. SHOULD CONFIRM. 
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VERY POOR TO POOR  
THE VERY POOR HAS RATING FROM Q=0.1 RMR~25%-  
TO POOR HAS RATING FROM Q=4.0 RMR~55%+  
THIS IS DRAMATIC DIFFERENCE IN RMR AND RESPONSE TO TBM IN TERMS OF SQUEEZE, CLOSURE, BEHAVIOUR. 
NOTE RANGE IS HALF IN TERMS OF RMR.  
USED RMR=9Ln Q + 44 AS WELL AS FROM LOGS PROVIDED IN APPENDIX (BIENIAWSKI, 1976). 
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• BH-02 GIVES GREATER VALIDITY AS IS WITHIN THE PROFILE AT INVERT. BUT NOT EVEN CLOSE TO MAKING CONCLUSIONS WITHOUT 
FURTHER DRILLING/CHARACTERIZATION ALONG THE TUNNEL LINE IN MY PROFESSIONAL OPINION. NOTE NOT TO BE USED FOR DESIGN 
AS INDICATED BY BGC. 

• STILL THE RMR RANGES FROM 30% TO 60% AT THAT SAME ELEVATION. SO SELECT A NUMBER . THE REPORT SEEMS TO SAY ALL BAD 
WELL HOW DO THEY HANDLE ALL BAD IE. SQUEEZE POTENTIAL/TUNNEL BEHAVIOUR 

• HAVE THE POLEPLOT NOW. EXCELLENT. WHY DID WE REVIEW THE INCOMPLETE INFORMATION IN DECEMBER’2014. 
• NEED TO KNOW ACTUAL ELEVATION OF INVERT. NOTE ONLY ON FIGURE 5,6,7,8 
• SEE BELOW – QUESTIONS VALID AS INDICATED. 
• LOOKS LIKE FURTHER HOLES ARE PLANNED PRIOR TO EXCAVATION. THIS IS WHAT IS REQUIRED AS AT THIS STAGE THE INFORMATION IS 

LARGELY A POINT SOURCE FOR ~2kM OF TUNNEL. QUESTION:  WOULD THIS BE SUFFICIENT FOR A TUNNELING CONTRACTOR TO BID ON 
IN TERMS OF THE TUNNEL CHARACTERIZATION. 

OBSERVATIONS 
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