
Derkson. Debra TRAN:EX 

From: Bowen, BlairTRAN:EX 
Sent: Sunday, November 14, 200410:20 AM 
To: 
Cc: 

Ahola, Rob TRAN:EX; 'Gord. Baglier (E-maiQ'; Gohl, Ed E TRAN:EX 
'Ryan Tones (E-mail)' 

Subject: FW: Drilling and Blasting - Sea to Ski Highway at Montizambert Creek 

Gentlemen 

Here is an additional e-mail received saturday night at 8:32. As we did not blast saturday and it was my understanding 
that Scott Parker reviewed property on Saturday, it leaves me somewhat confused about timeline. Therefore, 
prior substantiating claims it is imperative that the drilling program and blast schedule be detailed lor what has 
happened to date and for future dates (specifically as per Rob Ahola's request as indicated below). 

How much drilling will occur at night? 

How many blasts will occur at night? 

How many stat holidays will you work? 

His issues seam to be summed up as: 

1) Surface noise from down the creek channel. 

2} Vibration of the house foundation. 

3} Working on a Stat Holiday. 

4) Working in non business hours. 

Can 1) and 2) be SUbstantiated? 

Will 3) reoccur? 

4) is difficult but jf 1) and 2) are within reasonable limits them 4) should go away. 

My understanding is that PKS is set to blast at 10 am Monday morning. Look forward to seeing everybody bright and 
early Monday morning. 

Blair Bowen, Project Coordinator 
Sea-to-Sky Highway Improvement Project 
(604) 818-3895 
blair.bowen@gemsB.gov.bc.ca 
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-----Original Message---
From: 
Sent: Saturday, November 13, 20048:32 PM 
To: colin.taylor@kiewit.ca: Bowen, Blair TRAN: EX 
Subject: DriIling and Blasting - Sea to Ski Highway at Montizambert Creek 
Importance: High 

To: Colin Taylor and Blair Bowen 

From: 

Subject: Drilfing

I am extremely distressed about being woken up on a statutory Holiday by your drilling ( November 11). The noise 
funnels and amplifies down the creek bed as well permeating throughout the whole house from the vibration through the 
bedrock the house is sitting on. The resultant noise in the house is intolerable. 

I am demanding a cease and desist of all 
drilling and blasting during non business hours and 

November 13, 2004 

and in the morning by blasting and drilling. Aside from another 
I also found more damage to the house. The blasting is totally out of control. An 8 in rock hit 

another part of the roof, crushing it. I did a survey of the yard and found 10 rocks ranging in size from %' to six inches in 
120 square feet of grass. Based on this average, I estimate that over 330 rocks have hit the roof. I found more 
rocks on the roof, but most would have bounced or rolled off after leaving a chip, ding or scratch in the roofto 
rust later. Estimating the trajectory of the rock to go upward from the blast zone before plUIDDleting on the 
house and yard, the rock would be falling many hundreds of foot. This can not go on. Some of the rocks are 
big enough traveling fast enough to go though a skylight or window. 
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· Derkson, Debra TRAN:EX 

From: 
Sent: 
To: 

Gord Baglier 19ord.baglier@kiewitca] 
Thursday, November 18,2004 8:10 AM 
Ahola, Rob TRAN:EX . 

Subject: RE: November 16 - Drilling and Blasting - Sea to Ski Highway at Montizambert Creek 

Rob: 

Notices seem to be of confusion. I think schedule changes make it difficult A board is being put up at the mail boxes. 
Durations should be put on not specific times. 

Seismograph was not put on the last blast as we are not picking up vibration. We will put it back as public queries 
requires. 

#6 clearing I will try to find out??? 

Blasting mats and matting was addressed very seriously. I can assure you it is being done correctly. We also brought 
more in. 

from: Ahola, Rob TRAN:EX [mailto:Rob.Ahola@gems1.gov.bc.ca] 
Sent: Wednesday, November 17, 2004 10:56 AM 
To: 'Gord Baglier (E-mail),; Ryan Tones; 'Colin Taylor (E-mail)'; Gohl, Ed E TRAN:EX; Bowen, Blair TRAN:EX 
Subject: PN: November 16 - Drilling and Blasting - Sea to Ski Highway at Montizambert Creek 
Importance: High 

Gord, 

Can you find out if: 

- Notices were/are being issued to residents. 
- The seismograph registered any large vibration
- Not sure which property is #6 or what clearing was done 
- Not sure what problem he is referring to, the first blast, or does he think last night was a problem? 
- Regarding blasting mats I thought you were producing other mats 

Rob 

----Original Message----
From:
Sent: Wednesday, November 17, 2004 10:20 AM 
To: colin.taylor@kiewit.ca; Bowen, Blair TRAN:EX; Ahola, Rob TRAN:EX; Gohl, Ed E TRAN:EX 
Subject: November 16 - Drilling and Blasting - Sea to Ski Highway at Montizambert Creek 
Importance: High 

Gentlemen: 

Where are we on restricting the work hours of the construction?
from the construction work done outside of normal business hours. Rob had promised that 

all the residents would be wamed in advance of the blasts and that there would be a posting of the blast 
schedule. This has not happened. Yesterday I saw no such notice on the mail box and despite talking to Eric 
Oddyand Grayson Doyle for an hour last night from 8 to 9, no one told me that there was going to be a sizable 
blast at 9:47 pm. The whole house shook from the blas~ and knocked over a clipboard
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Rob also said in a different meeting that there would be no trees cut down, west of the highway, 
This was part ofthe 

agreement with the community, which has been broken. 

It is very clear from my Eric/Grayson meeting last night that root cause of the blasting problems has NOT been 
detemnined. They' related to me some of the contributory Circumstances, but root cause was not among them. 
Obviously wtthout an understanding of the root cause, this accident will happen again to everyone's detriment. 
Please forward to me a copy of the report completed by Grayson's supervising P.Eng, on the aCCident, its root 
cause, the change to the safety procedures and any other pertinent details to ensure that this does not happen 
again. Rob had said that the blasting contractor has doubled the number of mats going furward and the blasting 
contractor says that ~ere is no such plan. 

Thank you. 
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--Original Message--
From: 
Sent: Friday, November 19, 2004 5:40 PM 
To: Ahola, Rob TRAN:EX; colin.taylor@kiewit.ca; Bowen, BlairTRAN:EX; Gohl, Ed E TRAN:EX; 
Gord Baglier (E-mail);ryan.tones@kiewit.ca 
Cc: Hyde, Rick TRAN:EX 
Subject: RE: November 16 - Drilling and Blasting - Sea to Ski Highway at Montizambert Creek 

Rob: 

Thank you for your response. Please forward a copy of the P.Eng.'s (eport analyzing the blast 
accident to me. Your causal info is totally unrelated to what I was told by the head of the blasting 
company and the Kiewit engineer, who both knew nothing of new mats, a couple of days ago. I 
am not sure exactly what property the trees were on, but I am sure the felling was recent and 
they were on the west side of the highway. Any noise abatement is good, but to put the noise in 
perspective, the 10 pm blast the other night caught me totally by surprise. I did not hear any of 
the warning air horns, before or after. (I was The 
blasts and driJOng however are very evident Backup tones are not audible in the house either, 
but the scraping of the bucket and its digging into rock are very intrusive. J am telling you, 

from blaming, drilling and moving rock. The changes you speak of are Band-Aids on 
a much bigger issue. What are you doing about restricting the Noisy work to Sam to 4pm on 
week days? Thank you for the sign. An improvement might be to use black ink which is much 
easier to see in the night, than the red being used. 

Wrth enough sleep I may have some patience, but with out' the former, I have none of the latter. 

From: Ahola, Rob TRAN:EX [mailto:Rob.Ahola@gems1.gov.bc.ca] 
Sent: Friday, November 19, 2004 2: 16 PM 
To: colin.taylor@kiewit.ca; Bowen, Blair TRAN:EX; Gohl, Ed E TRAN:EX; 'Gord Baglier 
(E-mail).;.ryan.tones@kiewit.ca. 
Ce: Hyde, RickTRAN:EX 
Subject: RE: November 16 - Drilling and Blasting - Sea to Ski Highway at Montizambert Creek 

I apologize that we did not get back to you sooner on your emaii. To answer your questions, the 
following steps have been taken, or are being implemented. 

• A notice board has been implemented that is to be updated daily. It is located by the mail 
boxes at the entrance. 

• We did not remove any trees on the # 6 property. We are detemnining if trees were 
removed on the MoT right of way adjacent to the fl. 6 property. 

• The root cause of the initial blast was due to under charged holes not being able to 
dissipate energy into the rock, thereby transferring energy to the surface mats. 

• Additional mats have been received and implemented in subsequent blasts. 
Subsequent blasts have not produced any fly rock. 

Additional steps to mitigate the construction impacts are being initiated by Kiewit as follows. 

• Appued to the Workers' Compensation Board for permission to eliminate the use of back
up alarms on construotion vehicles for night work. 

• Applied to the WeB for permission to eliminate the use of air horns for blast signals at 
night. 

• Instructed crews to minimize the use of engine compression retarders. 
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• All equipment is checked by mechanics to ensure noise-reduction devices are in good 
working condition. 

• A noise consultant has been retained to analyze noise levels. 
We appreciate your patience and we will continue to try and reduce impacts as construction 
proceeds. 

Rob Ahola 

Sea to Sky Highway Improvement Project 
p: 604.605.5943 
f: 604.605.5936 
c: 604.816.4779 
e: rob.aho/a@gems1.gov.bc.ca 
www.seatoskyimprovements.ca 

--Original Message--
From: 
Sent: Friday, November 19, 2004 9:20 AM 
To: colin.taylor@kiewit.cai Bowen, BlairTRAN:EXi Ahola, Rob TRAN:EX; Gohl, Ed E 
TRAN:EX 
Subject: November 16 • Drilling and Blasting - Sea to Ski Highway at Montizambert 
Creek 
Importance: High 

Rob Ahola: I have not had any 
responses to any of my emails. Please have all my questions from my emails and 
discussions answered by 4 pm today to my email address. 

Gentlemen: 

Where are we on restricting the work hours of the construction? 
from the construction work done 

outside of normal business hours. Rob had promised that all the residents would be 
wamed in advance of the blasts and that there would be a posting of the blast schedule. 
This has not happened. Yesterday I saw no such notice on the mail box and despite 
talking to Eric Oddy and Grayson Doyle for an hour last night from 8 to 9, no one told me 
that there was going to be a sizable blast at 9:47 pm. The whole house shook from the 
blast, and knocked over a clipboard 

Rob also said in a different meeting that there would be no trees cut down, wast of the 
highway, 

This was part of the agreement with the community, which has 
been broken. 

It is very clear from my Eric/Grayson meeting last night that root cause of the blasting 
problems has NOT been determined. They related to me some of the contributory 
circumstances, but root cause was not among them. Obviously without an 
understanding of the root cause, this accident will happen again to everyone's detriment. 
Please forward to me a copy of the report completed by Grayson's supervising P.Eng, on 
the accident, its root cause, the change to the safety procedures and any other pertinent 
details to ensure that this does not happen again. Rob had said that the blasting 
contractor has doubled the number of mats going forward and the blasting contractor 
says that there is no such plan. 
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Thank you. 
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Derkson, Debra TRAN:EX 

From: Ahola, Rob TRAN:EX 
Sent: Sunday, November 21, 2004 10:23 AM 

Bowen, BlairTRAN:EX; Gohl, Ed E TRAN:EX; Gord. Baglier (E-mail) 
Hyde, Rick TRAN:EX 

To: 
Cc: 
Subject: RE: November 16 - Drilling and Blasting - Sea to Ski Highway at Montizambert Creek 

Gord, 

As suggested by Blair perhaps Scott and yourself discuss the safety aspects of the blasting 
with . A copy of the report is up to you but the issues of the first blast, matting, 
air horns, etc could be discussed so he has the latest info in that regard. 

Rob 

-----Original Message----
From: Bowen, Blair TRAN:EX 
Sent: Sat 11/20/2004 6:10 AM 
To: Ahola, Rob TRAN:EX; Gohl, Ed E TRAN:EX; Gord. Baglier (E-mail) 
Cc: Hyde, Rick TRAN:EX 
Subject: RE: November 16 Drilling and Blasting - Sea to Ski Highway at Montizambert 
Creek 

Interesting, 

Have we done any blasts without airhorns yet? and is he is reTfering to blast that took place 
at 9:47 the other night (November 15), if so Can PKS confirm that these were done with 
airhorn. 

It also appears that he does not have any real information/knowledge about trees and 

Also PKS should consider limiting who is addressing the public and make it a single source 
with a single message. When I spoke with Eric Oddy he said that they did not discuss mats 
(you should confirm this with Grayson). Either way you see what happens when there is 
multiple information sources. 

As for the P. Eng report I would suggest that Scott Parker and Gord sit and discuss what 
happened with him for ten minutes (I am sure PKS will be reluctant to provide a written 
report) . 

Oh ya and switch to black ink or some sort of flourescent that glows in the dark. 

BB 

-----Original Message-----
From: 
Sent: Friday, November 19, 2004 5:40 PM 
To: Ahola, Rob TRAN:EX; colin.taylor@kiewit.ca; Bowen, Blair TRAN:EX; Gohl, Ed E TRAN:EX; 
Gord Baglier (E-mail);ryan.tones@kiewit.ca 
Cc: Hyde, Rick TRAN:EX 
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Derkson. Debra TRAN:EX 

From: 
Sent: 
To: 

Co: 

Ahola, Rob TRAN:EX 
Monday, November 22, 2004 5:11 PM 

'; 'colin.taylor@kiewitca'; Bowen, BlairTRAN:EX; Gohl, Ed E TRAN:EX; 'Gord 
Baglier (E-maiQ'; 'ryan.tones@kiewit.ca'; Dash, Evan TRAN:EX 
Hyde, Rick TRAN:EX 

Subject: RE: November 16 - Drilling and Blasting - Sea to Ski Highway at Montizambert Creek 

I apologize for the confusion about the additional blasting mats. ) gather that the members of the blasting and construction 
crew you spoke with hadn't been told that additional blasting mats were ordered. Gord Baglier arranged for securing 
additional mats after the November 1 0 blas~ and they have been used since November 18. 

I will provide a summary report to you, or have Kiewifs blast consultant discuss the report and changes in safety 
procedures with you. We are confident that the changes being made will ensure that there are no further incidents of this 
kind. Air homs have been in use continuously and will be used until WeB provides a variance. 

Regarding our construction schedule, we are unable to adjust it to restrict "noisy work" to the hours between 8 am to 4 
pm, as you requested, in order to have this section completed on time. Consequen~y, the current work of drilling, rock 
removal and rock placement will cOntinue for the next three to four weeks and potentially a few weeks required in the 
spring. Once these activities have been completed in the spring, we will still need to place gravel and begin the actual 
road construction. Although this will generate some noise, it is quieter work than the work we are currently doing. 

Finally, let me assure you that we will continue to mitigate noise to the highest degree possible, while striving to 
complete this phase of the work as quickly as possible. 

Rob Ahola 

Sea to Sky Highway Improvement Project 
p: 604.605.5943 
f: 604.605.5936 
c: 604.816.4779 
e: rob.ahOia@gems1.gov.bc.ca 
www.seatoskvimprovements.ca 

--Original Messag~-
From:
Sent: Friday, November 19, 2004 5:40 PM 
To: Ahola, Rob TRAN:EX; colin.taylor@kiewit.ca; Bowen, Blair TRAN:EX; Gohl, Ed E TRAN:EX; Gord BagJier (E
mail); ryan,tones@kiewit.ca 
Co: Hyde, Rick TRAN:EX 
Subject: RE: November 16 - Drilling and Blasting - Sea to Ski Highway at Montizambert Creek 

Rob: 

Thank you for your response. Please forward a copy of the P.Eng:s report analyzing the blast accident to me. 
Your causal info is totally unrelated to what I was told by the head of the blasting company and the Kiewit 
engineer, who both knew nothing of new mats, a couple of days ago. I am not sure exactly what propertY the 
trees were on, but I am sure the felling was recent and they were on the west side of the highway. Any noise 
abatement is good, but to put the noise in perspective, the 10 pm blast the other night caught me totally by 
surprise. I did not hear any of thewaming air homs, before or after.

The blasts and drilling however are very evident Backup tones are not audible in the house either, but 
the scraping of the bucket and its digging into rock are very intrusive. I am telling you, rom 
blasting, drilling and moving rock. The changes you speak of are Band-Aids on a much bigger issue. What are 
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Derkson, Debra TRAN:EX 

From: 
Sent: 
To: 

Ahola, Rob TRAN:EX 
Monday, November 22, 2004 3:38 PM 
Hyde, RickTRAN:EX 

Subject: RE: November 16 " Drilling and Blasting" Sea to Ski Highway at Montizambert Creek 
DraftEmaiI.doc Attachments: 

Attached are some small revisions. Stm need to confirm that we will not be sending, out the report. 

Rob 

--Original Message-
From: Hyde, RickTRAN:EX 
Sent: Monday, November 22, 2004 11:51 AM 
To: Ahola, Rob TRAN:EX 
Subject: RE: November 16 - Drilling and Blasting - Sea to Ski Highway at Montizambert Creek 

This looks good overalL However, I suggest the following changes, which I have highlighted in 
red. however. rd be interested in yoU! comments. 
Thanks .... Rick 

I apologize fOr the confusion about the additional blasting mats. I gather 
that the members of the construction crew you spoke with hadn't been 
told that additional blasting mats were being used. Gord Baglier arranged 
for the use of the additional mats after the November 16 blast, 
and they have been used since that date. 

I will have Kiewit discuss the Grayson report and changes in safety 
procedures with you. We are confident that the changes being made will 
ensure that there are no further incidents of this kind. 

Regarding our construction schedule, we are unable to adjust it to 
restrict "noisy work" to the hours between 8 am to 4 pm, as you 
requested, in order to have this section completed on time. Consequently, 
the current work of drilling, rock removal and rock placement 
will continue for the next two to three weeks. Once these activities have 
been completed, we will still need to place gravel and begin the actual 
road construction. Although this will generate some noise, it is quieter 
work than the work we are currently doing. 
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Finally, let meaS$ure you that will continue to mitigate noise the highest 
degree possible, while striving to complete this phase of the work as 
quickly as possible. 

--Original Message-
From: Ahola, Rob TRAN:EX 
Sent: Monday, November 22, 2.004 10:50 AM 
To: Hyde, RickTRAN:EX 
Ce: Gohl, Ed E TRAN:EX; Bowen, Blair TRAN:EX 
Subject: FW: November 16 " DriIIing and Blasting" Sea to Ski Highway at Montizambert Creek 

Rick, 

Here is a draft of the email to

.It: appears the information on the additional blasting mats was not 
communicated to the the individuals you spoke with. Gord BagJier initiated 
'the production of the mats after the November 16 blast, and they were 
utilized on blasts last week. 

I will either have Kiewit provide the report to you or have them discuss the 
safety issueS with you. I can assure you that every effort is being made to 
ensure that the blasting operations are safe. 

, On the much larger issue of restricting noisy work to 8 am to 4 pm, we are 
obligated to proceed outside these hours in order to maintain schedule. The 
work w'e will: continue with over the next few weeks into December and 
potentially again in the spring will be the noisier drilling, blasting and rock 
placement. Once we are complete these activities the noise levels will be 
reduced. There will still be work required for placing gravel and actual road 
construction which will generate noise, but not to the extent you are 
currently experiencing. 

We will continue to mitigate noise as best we can while trying to complete 
the work as quickly as possible. 

Ed, do we have a copy of Scott's report where we can quote what steps have been 
taken? Did Ryan/Gord say he would provide it to ? We are not obligated to provide 
it, however can we say that the incident was referred to WCB as required and they are 
satisfied wit the steps taken? I don't really want to send him over to WCB looking for 
info. 

Rob 
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I apologize for the confusion about the additional blasting mats. I 
I gather that the members of the blasting and construction crew you 

spoke with hadn't been told that additional blasting mats were 
eeil1!Jl:lseclordered. Gord Baglier arranged for the use of the 
additional mats after the November ±e-1O blast, and they have been 
used since tRat elateNovember 18. 

I will have Kiewit discuss the Grayson report and changes in safety 
procedures with you. We are confident that the changes being made 
will ensure that there are no further incidents of this kind .. {, Need 
to check this reportl 

Regarding our construction schedule, we are unable to adjust it to 
restrict "noisy work" to the hours between 8 am to 4 pm, as you 
requested, in order to have this section completed on 
time. Consequently, the current work of drilling, rock removal and 
rock placement will continue for the next ~three to 

Fonnatted: Font: Italic 

--~- - - ~ Formatted: Font: ltaOc 

Formatted: ~ont: Ita lie 

~four weeks. (Most likelv will being doing some more blasting in ,,-1 ""'matted: Font Jtlllc 

the spring after the winter traffic regime is lifted) Once these 
activities have been completed, we will still need to place gravel 
and begin the actual road construction. Although this will generate 
some noise, it is quieter work than the work we are currently doing. 

Finally, let me assure you that will continue to mitigate noise the 
highest degree pOSSible, while striving to complete this phase of the 
work as quickly as possible. 
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Derkson, Debra TRAN:EX 

From: 
Sent: 
To: 

Subject: 
Attachments: 

Thanks, 

CT 

colin taylor [colin.taylor@kiewit.ca] 
Tuesday, January 18, 2005 10:07 AM 
David Wallace; Document Control; Ryan Tones; Gohl, Ed ETRAN:EX; Bowen, Blair 
TRAN:EX; Grayson Doyle; Ahola, Rob TRAN:EX 
west van blasting stuff ... 
WV blasting bylaw. pdf; WV Noise bylaw summary. pdf; WV Noise bylaws. pdf 

From: Andrew Allan [mailto:aallan@hatfieldgroup.coml 
Sent: Tuesday, January 18, 2005 9:01 AM 
To: 'colin taylor' 
Subject: RE: EMP 

Colin, 

Here are the blasting and noise bylaws for WV. Duane will be out Thursday to do some readings. Do your blasters have 
a blasting penmit from WV? 

AA 
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THE CORPORATION OF THE DISTRICT OF WEST VANCOUVER 

BLASTING BYLAW NO. 4024. 1996 
A bylaw to regulate and prohibit the use 

of explosive agents for blasting, and 
require persons engaged in blasting to 

give security for damage. 

The Council of the Corporation of the District of West Vancouver, in open meeting 

assembled, herebY enacts as follows: 

DEFINITIONS 

1. In this bylaw: 

(a) "Affected Owners" means the owners or occupiers of parcels ofland referred to in 
Section 5(k); 

(b) "Application" means a document in the form set out in Schedule A; 

(c) "blast" or "blasting" means the use of explosives for the purpose 6fmoving, 
displacing or breaking rock or other material; 

(d) "Blaster" means the person, firm or corporation ellocraged by the Owner to conduct 
Blasting and includes an agent, contractor or employee of the Blaster; 

(e) "Control MeasurestBlasting Plan" means a document that complies with the 
requirements set out in Section 5(h); 

(f) "Director" means the Director of Operations of the District and any person 
designated by the Director to exercise the Director's powers under this bylaw; 

(g) "District" means The Corporation of the District of West Vancouver, 

(h) "Engineer" means a professional engineer who specializes in rock mechanics and 
has expertise in blasting in urban areas, and is independent of the Blaster and 
acceptable to the Director and who is retained to carry out the duties under 
Section 7; 

(i) "Hospital" means a hospital or licensed hospital under the Hospital Act; 

Document#: 5519 
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G) "Letter( s) of Assurance" means a document or documents, in the form set out in 
Schedule "En, to be completed, executed and delivered by the Engineer under 
Section 5(g}; 
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(k) "Owner" means the person registered in the Land Title Office as entitled to the fee 
simple of a parcel, holders of a registered right to purchase a parcel, or holders of 
a right of way in favour of a statutory authority on or over which the person 
proposes to Blast and a person authorized in writing by the Owner to act as the 
Owner's agent for purposes of this bylaw; 

(i) "Permit" means a document, in the fonn set out in Schedule B, to permit Blasting 
to be conducted; 

(m) "Public Lands Application" means an "Application" by a person other than the 
District, to Blast on a highway, park, right of way or other area that is owned or 
controlled by the District. 

PROHIBmONS 

2. Blasting is prohibited unless permitted by and carried out in accordance with the tenns of 
this bylaw. 

3. Without limiting the generality of Section 2, no person shall blast unless there is a valid 
Permit with regard to such blasting. 

4. No person shall fail to comply strictly with the terms and conditions of a Permit issued 
under this bylaw. 

APPUCATION FOR PERMIT 

5. When an Owner proposes to blast, the Owner shall first apply to the Director for a Permit 
by providing each of the following: 

(a) a completed Application; 

(b) a copy of a valid Blasting Certificate issued to the Blaster by the Workers' 
Compensation Board (the original of which must be produced for inspection if 
required by the Director); 

(c) an indemnity from the Owner in the fonn and with the content of that attached as 
Schedule C; 

(d) a certificate of insurance providing coverage for the Blaster, the Owner and the 
other parties as specified in Schedule D against liability for loss or d.aJ:na.,cre to 
persons or property as a result of blasting, which insurance shall remain in force 
while a Permit is valid; 

(e) the fee set out in Schedule F, except that no fee is payable for an extension ofa 
Permit in good standing; 
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(f) if required by the Director, a topographic survey of the parcel (or the portion 
thereof) where the blasting is to be carried out, prepared bY a B.C.L.S. or a 
professional engineer; 

(g) Letter( s) of Assurance; 

(h) a Control Measures!Blasting Plan, prepared by the Blaster and accepted ili writing 
by the Engineer, which shall consist of a sketch of the blasting pattern and include 
the sequence of detonation and the maximum weight of explosives to be 
detonated per delay and shall specify measures designed to minimize potential 
injury to any person and avoid, control or minimi ze the impact of the blasting. If 
blasting is not proposed within 150 metres of any structure, utility line, railway, 
public or private road, street, lane, driveway or walkway or is not expected to 
produce a rock cut over 3.5 metres high, then the Director may waive the 
requirement for a Control Measures/Bl~ting Plan. During the continuance of the 
Pennit, the Director may authorize amendments to the Control MeasureslBlasting 
Plan which are approved in writing by the Engineer; 

(i) a report detailing how drill rigs and compressors are to be muffled, and the 
Director may require use of equipment to reduce or control noise levels; 

G) information on the purpose for which blasting is being undertaken, the amount of 
material proposed to be removed, and such other information as is necessary to 
enable the Director to determine the amount of material pennitted to be removed 
under the provisions of the Soil Removal and Deposit Bylaw or any other bylaw 
or policy of the District; 

(1<:) a report on the results of a preblast survey which shall be made of all principal 
structures and outbuildings, swimming pools, retaining walls, patios and 
driveways on any parcel of land within such distance of the blasting as the 
Engineer may specify. The Blaster shall cause the survey to be conducted after 
notice in writing to the Affected Owners (being the owners of the properties to be 
surveyed) ru;td after giving the Affected Owners a reasonable opportunity to be 
present or to have an agent present. The report of the preblast survey shall 
identify by words andlor pictorially aU observed damage to structures existing on 
the property inspected and anything that may be susceptible to damage from 
blasting and shall be signed by the person conducting the survey and by the 
Affected Owners. If any Affected Owner has refused entry to inspect or has not 
cooperated to arrange an inspection within 2 weeks of notice being given, or if the 
Affected Owner will not sign the survey despite a reasonable opportunity to do so, 
then the Director may, at the Director's option, waive this requirement. 

(I) For a Public Lands Application., the persons seeking pennission to blast shall sign 
all forms, complete all requirements and bear all responsibilities, liabilities and 
costs under the bylaw and otherwise, as if they were the Owner, and the Director 
shall determine what will be required before the Director will accept the 
Application. 
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PERMIT 

6. (a) The Director may issue a Permit if the Owner has complied with Section 5 and if 
the Director is satisfied that the blasting is safe and complies with this and all 
other bylaws. 

(b) Authority to blast under a Permit expires fourteen (I4) days after the date of 
issuance of the Permit. 

(c) The Director may, at the request of the Owner and upon receiving such 
information as the Director may require, extend from time to time the authority to 
blast under a Permit. The Director shall be satisfied that any policy of insurance 
or security provided under Sections 5(c) or (d) will remain in effect. 

(d) The Director may cancel or suspend the authority to blast under a Permit if there 
are reasonable grounds to believe that the Owner or Blaster has done anything in 
violation of this bylaw or the Permit, or in violation of any agreement made 
pursuant to Sections 5(c) and (d). No person who has had his or her authority to 
bast under a Permit cancelled or suspended shall en"oage in or carry on blasting in 
the District unless special written permission to do so is given by the Director. 

MONITORING OF BLASTING 

7. (a) The Owner shall, at the Owner's cost, retain the Engineer to act on the Owner's 
behalf to: complete the requirements of Section 5 that relate to the Engineer, to 
monitor the blasting and to ensure that the Blasting complies with the Blasting 
Plan, the Permit and the requirements of this bylaw. 

(b) The Engineer shall immediately notify the Director ifhe or she has direct or 
indirect knowledge of a contravention of the Control MeasureslBlasting Plan, the 
Permit, or the provisions ofthis bylaw. 

(c) Ground vibration measurements shall be made while blasting, at the closest 
structure to the blast and at any other structure considered to be sensitive to 
ground vibrations, as determined by the Engineer. All records pertaining to the 
safety aspects of the entire rock removal project and its impact on neighbouring 
properties, including vibration records, Control'MeasureslBlasting Planes) and 
delay patterns, shall be retained by the Blaster for a period of six years. 

(d) The Engineer shall be present at the first blast that is of the full magnitude 
specified in the Control MeasureslBlasting Plan. During the course of blasting, 
the Blaster shall forward to the Engineer, all blast records and the Engineer shall 
review the blast records and confirm to the Director, if requested, that blasting is 
being carried out in accordauce with the Control MeasureslBlasting Plan, and 
shall immediately report any problems, unusual cir=stances or inconsistencies 
to the Director. 
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(e) In no circumstances shall ground vibration aX any structure exceed a particle 
velocity of 50 millimetres per second or any lower limit for any given structure 
specified by the Engineer and made a condition of the Permit The Blaster will 
immediately report to the Engineer, and the Engineer shall forthwith report to the 
Director, any instance when, and under what circumstances, Vibrations exceeded 
the specified maximum limits. 

HOURSANDCONDTIITONS 

8. Blasting shall only be .done: 

(a) on Monday to Friday, not including holidays, and only within the hours permitted 
under Noise cOntrol Bylaw No. 3908, 1994; 

(b) when atmospheric or other conditions permit a clear observation at a radius of not 
less than 100 metres from the place where the blasting is to be carried out 

NOTIFICATION 

9. (a) All Affected Owners shall be notified by the Blaster, in writing, prior to blasting. 
The number of owners to be notified or the area of notification may be increased 
at the discretion of the Director and once increased, then all subsequent 
notification of Affected Owners required under this bylaw shall apply to those 
Owners or the increased area. The notice shall describe the work to be done, the 
approximate quantity of rock to be removed, the expected date of co=encement, 
the estimated duration of the project, methods to be used to safeguard persons and 
property, the wanting methods to be used to signal an impending blast, and the 
name and phone number of the representative of the Blaster or Owner who will 
provide additional informati:on. 

(b) At least 48 hours notice shall be given of the commencement of any blasting, and 
at least one week's notice shall be given of any blasting expected to continue for 
more than two days. 

(c) No blasting shall he done within 300 metres ofa School or HospitaI until notice as 
required in 9{a) and 9(b) has also been given to the senior administrator of the 
School or Hospital, as the case may be, and has been provided to the Director. 
Further notice must be given to the senior administrator, or his or her designate, at 
least two hours prior to each actoa1 blast, stating the approximate time of the blast 
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BLASTING SAFETY 

10. (a) The Blaster shall ensure that a security person (equipped with and trained in the 
use of warning and signa11ing devices approved by the Workers' Compensation 
Board) shall be posted at every location where vehicles or pedestrians might be 
affected by a blast. Prior to any blast, this security person shall signal vehicles 
and pedestrians to prevent them from entering an area which may be affected by 
the blast. No blasting shall be done until all persons and vehicles vacate the area 
affected by the blast. 

(b) Prior to a blast adjacent to a travelled highway, the Blaster shall cause an effective 
warning to be given (in accordance with the Workers' :Compensation Board 
regulations) in sufficient time to enable persons or vehicles to move to a safe 
distance from the area that may be affected by the blaSt. When a blast is 
completed, the Blaster shall cause the area affected by the blast to be inspected to 
ensure that it is free of unexploded charges, explosive material or other material 
which the blasting has caused to be a danger or a potential hazard. When the 
Blasters inspection is completed, the security person shall restore normal 
vehicular and pedestrian traffic as soon as reasonably practicable. 

(c) While blasting is being carried oX4 the Blaster shall provide at least one competent 
assistant and as many additional competent assistants as circumstances may 
require and cause them to warn and implement all reaSonable precautions to 
safeguard the occupants of buildings who may be affected by the blast. 

POSTBLASTREQUIREMrnNTS 

11. (a) The Owner shall notify or cause to be notified, the DITector and each Affected 
Owner, in writing, when the blasting to be camed out 'under the Permit has been 
completed. 

(b) At any time within sixty days after the date of notice given under section II (a), an 
Affected Owner may give notice to the Owner or the Blaster that the Affected 
Owner's property has sustained damage as a consequence of the blasting. Upon 
receipt of such notice, the Owner or the Blaster shall Conduct a post-blast survey 
of the property under the direction of the Engineer. The Affected Owner or an 
authorized agent shall be given notice of and a reasonable opportunity to be 
present during the post-blast survey. If the Affected Owner doesn't permit entry 
to the property within two weeks of the notice being giveX4 or cooperate in the 
post-blast survey, then it shall be presumed that the Affected Owner's allegation 
of damage has been satisfied. The Engineer shall complete the post-blast survey 
without delay and submit a report of the survey to the Director who shall provide 
copies to the Owner and the Affected Owner. . 
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(c) The amount of any loss or damage within the scope of an indemnity under 
Section 5( c) that remains unpaid to the District six months after the date of the 
post-blast survey shall be deemed to be a debt due to the District which shall be 
recovered by the District in the same manner as taxes due on the parcel of land 
where the blasting was carried out. 

EXEMPTION 

12. Notwithstanding the provisions hereof: 

(a) Blasting may b,e exempted by the Director from the provision of Sections 5(g) -
(i), 5(1<), 7, 9 arid 11 of this Bylaw where: 

(i) less thap. 10 cubic metres of rock or other material is to be blasted by 
means 9f detonating not more than 0.3 kilograms of explosive per delay; 
or 

, , 
(ii) the roc!f: to be blasted consists entirely of boulders separate from bedrock; 

(b) Blasting shall be exempt from all provisions of Bylaw: 

(i) if the blasting is specifically authorized by a statute or regulation other 
than the Municipal Act; or 

(li) if the blasting is, in the Director's opinion, required on an urgent basis to 
lessen or eliminate an imminent threat to life, safety, property damage or 
public transportation routes and communication systems. 

OFFENCE 

13. (a) Every person who violates any of the provisions of this bylaw or who suffers or 
permits any act or thing to be done in contravention of this bylaw or who neglects 
to do or re:frail¥; from doing anything required to be done by any of the provisions 
of this bylaw, ¢ommits an offence. 

(b) Every person who commits an offence against this bylaw is liable to a fine and 
penalty of not luore than $10,000 for each offence and each day that an offence 
continues shaJ:i constitute a separate offence. 

14. Council may, by byla,J., adopted following a public meeting respecting the matter, 
suspend or prohibit the application of any section(s) of this bylaw within an area of the 
District for a period of time specified in such bylaw. 

15. Nothing in this bylaw)imits the application of other bylaws, and in particular, the Soil 
Removal and Deposit Regulation Bylaw, to the blasting ofrock. 
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SCHEDULE "An TO BLASTING BYLAW NO. 4024, 1996 

THE CORPORATION OF THE DISTRICT OF WEST VANCOUVER 

APPLICATION FOR A BLASTING PERMIT 

1, ,of ___ -;c-.,..,-____ --------
(print full name of Owner) (address) 

am the registered owner of the fonowing lands (phone no,), ________ _ 

(street address) 

(legal description) 

2. I hereby authorize __ --;:;~..,....=--_;:_=_--;-.-__:,,_--------
(Print full name of Owner's Agent) 

3. 

4, 

of ______ ~---__ -----~--,,--__ -------
(company name) (phone no.) 

to act as my agent pursuant to the bylaw. 

The purpose of the blasting is: 
a. road and utilities 
b, house or garage 
c, driveway or parking area 

d. 
e. 
f. 

utility connections 
power pole 
other (describe) _______ _ 

Parking area ___ ----'m2, width of driveway ___ ----'m. 

5. Building footprint of house and garage shown on plan for which building permit applied 
for: m2 less building footorint of previous house and garage m2 
= net building footprint, m2. 

6. Previous volume of rock removed ____ .,m3. Remaining rock allowed to be 
removed based on section 5 above: m3. 

7. Volume of rock to be removed within footprint of house and garage and above finished 
floor slabs elevation as certified by BCLS m3. 

8. 

9. 

Estimated total volume of rock to be blasted "' __ ----'m3 (include over blast below 
floor slab surface and outside of foundation walls). 

Expected date of starting of drilling ____ ,. Estimated duration ____ ' 

10. The fee as required by the bylaw is enclosed. 
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11. The following documentation is provided in support ofiliis application: 
a) A title search conducted wi1hin the last 30 days. 
b) A copy ofa valid blasting certificate issued by the Workers' Compensation Board 

to the blaster who will undertake the woik. 
c) The indemnity as required by Schedule C of the bylaw. 
d) A certificate of insurance as required by Schedule D of the bylaw. 
e) A topographic survey prepared by BCLS or engineer (ifrequired). 
f) Letters of Assurance in. the form of Schedule E of the bylaw; 
g) A Control MeasureslBIasting plan. 
h) Preblast survey report (including a plan of the area showing the affected parcels 

and those parcels reqn5ri:ng notification) prepared in compliance with the bylaw. 
i) A report on noise control as required by the bylaw. 

12. The above information is certified to be correct: 

(Owner's Agent signature) (Owner's signature(s) or Authorized 
Signatory if a Corporation) 
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TITLE 

16. This Bylaw may be cited for all purposes as the "Blasting Bylaw No. 4024, 1996". 

REPEAL 

17. "Blasting Bylaw No. 3785, 1992" is repealed .. 

PASSED by Council on 1996 November 18. 

RECONSIDERED AND ADOPTED by Council on 1996 November 25. 

MAYOR 

MUNlClP AL CLERK 
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SCHEDULE "B" TO BLASTING BYLAW NO. 4024, 1996 

THE CORPORATION OF THE DISTRICT OF WEST VANCOUVER 
BLASTING PERMIT 

This permit authorizes the master referred to in the Blasting Certificate provided in relation to 
the above application to blast at the Owner's property referred to in the above application for a 
period of fourteen calendar days from the date of issue in accordance with: the provisions of the 
West Vancouver Blasting Bylaw No. 4024, 1996, Control MeasuresIBlasting Plan submitted and 
the reco=endations in the Letter of Assurance filed with the Application. 

Changes from the specifications referred to in the application are listed below and are part of this 
Permit 

Permit Approved:.~~_-,l~_~_ 
Director of Operations 

Extension Approved: ~_-'-___ _ 

Date ofPermit.~ ___ _ 

Date ofExtension:. ________ _ 
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SCHEDULE "C" TO BLASTING BYLAW NO. 4024, 1996 

THE CORPORATION OF THE DIS'IRICT OF WEST VANCOUVER 
BLASTING PERMIT INDEMNITY 

To: The Director of Operations 

Re: 

TIIE CORPORATION OF TIIE DISTRICT 
OF WEST VANCOUVER 
750 - 17th Street 
West Vancouver, B.C. 
V7V3T3 

Address of Project (print) 

Legal Description of Project (print) 

Date: ______ -'-__ _ 

The undersigned hereby indemnifies The COlpOration of the District of West Vancouver with 
respect to all actions, causes of actions, c1<rims, demands, costs and expenses (including legal 
fees) arising from or in any way connected to the activities on the above referenced property for 
which a blasting permit is applied for pursuant to Blasting Permit Bylaw No. 4024, 1996 or any 
acts or omissions of the blaster, the undersigned agent or their employees and agents relating 
thereto. 

Owner's Name (print) 

Owner's signature (If owner is a cOlpOration 
the signature of a signing officer must be 
given here.) 

Owner's Agent signature 
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SCHEDULE "D" TO BLASTING BYLAW NO. 4024, 1996 

INSURANCE REOUIREMENTS 

Insurance 

The Owner shall provide to the Director of Operations with a certificate of insurance to 
insure damage to persons or property that may be injured by the blasting. This insurance 
shall be public liability and property demage insurance in a form satisfactory to the 
Municipal Solicitor, with Five Million Dollars ($5,000,000) coverage inclusive for loss or 
demage in respect of injury or death of any person or person and/or demage to property 
from anyone accident or occurrence. There shall be no third party deductible for bodily 
injury or property damage loss and no space warranty clause. The District, the Director 
of Operations, any engineer hired as a consultant by the District in relation to a particular 
application, and the company employing the holder of the blasting certificate shall be 
named insureds. Notification will be given by the insurer to the Director of Operations by 
registered mail not less that 30 days prior to material change, cancellation or termination 
of the insurance. 
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SCHEDULE "E" TO BLASTING BYLAW NOA024, 1996 

LETTERS OF ASSURANCE 

CONilllli~TIONOFCON.rnflTMENTBYOWNER 
AND BY ENGINEER 

Re: Verification of Control MeasuresIBlasting Plan and Monitoring of Blasting by a 
Registered Professional 

To: The Director of Operations Date: _________ _ 
THE CORPORATION OF THE DISTRICT 
OF WEST VANCOUVER 
750 17th Street 
West Vancouver, B.C. 
V7V3T3 

Dear Sir: 

Re: 
Address of Project (print) 

Legal Description of Project (print) 

The undersigned Owner has retained as an Engineer to review a Control 
Measures/Blasting Plan and to monitor the blasting as required by Blasting Bylaw No. 4024, 
1996 (the "Bylaw"). 

The Owner and the Engineer have read the Byiaw. The Owner and the Engineer acknowledge 
their responsibility to each notify the Director of Operations if the Engineer ceases to be retained 
by the Owner either before the date the Engineer ceases to be retained or, if that is not possible, 
then as soon possible. 

The Owner and the En."oineer understand that where the registered professional ceases to be 
retained at any time during construction, work on the above project will cease until such time as 

a) 
b) 

a new registered professional is retained, and 
a new letter in the form set out in Schedule E to the Bylaw is filed with the 
Director of Operations. 
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The Engineer hereby gives assurance that the Control M~1asting Plan reviewed by this 
registered professional in support of the application for the blasting pennit substantially complies 
willi the Blasting Bylaw and other applicable enactment's respecting safety and meets all 
reasonable criteria for safety oflife and property and will provide the fiuther written assurance 
required by section 5(11) of the Blasting Bylaw. 

The En"aineer hereby undertakes to be responsible for field reviews of the blasting as required in 
the Blasting Bylaw. 

The Engineer also undertakes to notifY the Director of Operations in writing as soon as possible 
if the Engineer's contract for field review is terminated at any time. 

The undersigned En"aineer certifies that he or she is licensed to practice as a professional 
engineer under the Engineers and Geoscientists Act and is specialized in rock mechanics. 

Registered Professional 

Registered Professional's Name (print) 

Registered Professional's Signature 

Address (print) 

(affix Registered Professional's Seal here) 

Owner 

Owner's Name (print) 

Owner's or Owner's appointed agent's 
signature. (If owner is a corporation the 
signature of a signing officer must be given 
here.) 

(If the Registered Professional. is a member of a firm, complete the following.) 

I am a member of the fum 
and I sign this letter on beh-ca1f'-;;-of""i'"th;;-e "'fum-.-'(prin-·'--'-t n-am-e-o"f"'fum,...-,)c-----------
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SCHEDULE "F" TO BLASTING BYLAW NO. 4024, 1996 

FEE SCHEDULE 

The fees that apply are as follows: 

I. where the Director permits exemption in accordance with Section 12(a) ................. $ 6o.dp , 

2. except where i) applies, for blasting <503 rock and it is not for construction of a 
building ..................................................................................................................... $1 OO.Or 

3. in all other cases: ....................................................................................................... $500.ob 
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Progressive Blasting Plan 

Developed for: 

Montizambert Rock Cuts 

Ministry of Transportation 
Project No. 099WP02 
Sunset to Lions Bay 

Oddy Construction Ltd 
Mr. Eric Oddy 
Project Manager 

Developed by: 

R Scott Parker AScT 
Explosives and Rockwork Technologies Ltd 
890 Porteau Place, North Vancouver Be V7H 2S3 
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Progressive Blasting Plan Model 

Montizambert North Rock Cut 

General Work Area 

Montizambert Creek rock cuts are divided into those cuts south of the creek and those cuts to 
the north of Creek. The progressive blasting plan will address the methodolcgyand 
prcgressive testing procedures required to undertake the work to comply with the contract 
requirements and quite specifically the traffic management plan. 

The plan shall outline a performance based process and testing procedure that considers the 
following items to be addressed, these items were identified as a requirement of J4.3 of the 
Traffic Management Plan: 

1. Physical Relationship between the Highway and Blast Location 
2. Natural Conditions of the Rock 
3. Volume of Blasted Material 
4, Rock Blasting 

·5. Movement of Excavated Material 
6. Traffic Management 

Montizambert Creek has been shortened to Monti Creek for reference purposes and has 
been referenced as such in the drawings and will hereafter be referred to in this report 

The District of West Vancouver Municipal boundary appears to be on the south abutment of 
Montizambert Creek. 

The northern rock cut is undergoing stripping of the overburden sand and gravel from the top 
of the cut as this report is being written, this will be the first rock cut blasted along the grade 
on this section of the project, The plan will address this area first, with the Monti South rock 
cut progressive work plan being modeled and modified from the lessons gleam.ed from the 
practical lessons learned from the northern cuts. Monti South to follow. 
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Project Constraints - Traffic Management and Blasting Activities 

Traffic Stoppages Blasting: 

• Random 20 Minute Stoppages: a sChed,ul,iiQ stoppage of traffic of no more than 
20minutes in one or both directions for the purposes of blasting rock or other Work. 

• Random 10 Minute Stoppages: a brief stoppage of traffic of no more than 10 minutes 
in one or both directions. Some debris 

• Random 2 minute stoppages, a very brief stoppage of traffic of no more than 2 
minutes, in one or both directions No Debris 

• Free flow Traffic -when the traffic queue is cleared 

Scheduled 

• Random 20, Minute Stoppages daytime to Nov 30,2004 10am-2:00pm 
Monday to Thursday 

March 1,2005 to Nov 30,2005 daytime 10am-2:00pm 
Monday to Thursday 

• Random 20 Minute nighttime till Nov 30,2004 evenings 10pm-6am 
Monday to Friday morning 

March 1,2005 to Nov 30,2005 evenings 10pm-6am 
. Monday to Friday morning 

• Random 10 Minute Day or Night Stoppage 
Nov 30,2004 9am-5pm, 8pm to 6am 

Monday to Friday Noon 

• Random 2 minute Stoppage Daytime or Nighttime Monday 9:00am to 12noon 
Friday 

9:00am to 5:00pm Sat and Sunday 
10pm to 6:00am weekends 

• Notes: 1 20 minute delay permitted in one hour, 10 minute queue clearing time, 
effective time for blast '" 1 Ominutes, Traffic Stoppages at the Hour 

• Single lane alternating traffic of no greater than 10 minutes in each direction 
between: 

• 10am to 2pm during the day 
• 10pm to 6am during evenings 
• During 10 minute random closures 

Therefore scheduled blasting times will be preferably at 1 Dam or on the hour thereafter 
With a scheduled 20minute closure, as necessary opening the road to single lane 
a1temating traffic as required every 5 minutes, with a maximum 10 minute queue time 
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or there is frOi'e flow traffic, till2pm. See haulage 

Monti North 

Physical Relationship Between the Highway and Blast Location 

: Reference Drawings 41DD· D802-0103 Rev1 Detailed Design Plan 
Sta 105+170 - Sta 105+780 Dated Oct 2004 

The road cut is on the eastside of the road between stations 105+590 and station 105+850, 
the cut in rock appears to be from station 105+730 ('?rrtti.x,7 mW) to 105+610 (20mH x 9mW) 
the maximum cut height appears at Sta 105+630 at 2z;§m in height while the widest cuts 
appear at Sta 105+675 where the width of the cut is 18.5m. The overall cut being some 260 
m, there being 120 lineal m of continuous rock in length, with several sliver cuts thereafter. 
The rock cut parallels the road which roughly runs roughly south to north in this area with the 

I inside lane closest to the rock wall facing north, driving in the direction of Uons Bay. How far 
off the road?? Sounds like immediately adjacent. 

• The south end of the rock cut daylights 30m north of the northern bridge abutment 
over Montizambert Creek. 

• The powenines and fuer optic lines have been relocated to the west shoulder of the 
road ,10m from the bottom of the cut along the grade. 

• There appears to be two test hole on the cut that will have to be stemmed prior to 
blasting in the area. 

• A culvert to be abandoned appears in the grade at approx. sta 105+760 
• There is a culturally modified tree above the top of the shear line atapprox 105+625 

which will be protected from hann. , 
• Houses accessed from the Sunset Marina basin and along Lawrence road appear 

along the waterfront 

Southern Edge of Cut 
- sam to the edge of structure situated on Lot 2 Plan 7016 

Northern Edge of Cut 
-78m to the edge of the structure situated on Lots G & H Plan 11180 

There appears to be at least e:le:-en id.e~?!l~8~~£W~,i~.~trtffi~9.!!lJ!)~,R!,~I),~,~~m~9t 
th.""e_~,~~,~y_~~ ?u.t!>,U!!?,rygz>:Jl1'?,~c.!B~t8HWg,fli'l,,';(l!:!,!l;!;!,!;e:j\'1~~~,~p.~,Ii;\~~,\lgS\sl 
th'!l:ih!?, ~uq\\ir,,,,,. i1pp~r',\'?,,9"!,~least6Q!)Jfrom_theedgeQf jtJe:l!lasted cut; an'!"!t I~st 
~m IQwe.r,th",Ii:j:!le hlgl:l~y,gra,q,e. A screen of trees blocks the view from the rock cut, It 

. should be noted that as the fall frosts approach the deciduous trees will loose there leaves 
and will become more visible from the cut. 

• The BC Rail line is situated below the westem edge of tha road typically offset 40m 
Yi~i,fQf'tjtii'[o'i,;riiii~;:Z!i:IijIii.we.f then the edge ofthe existing grade. The slope above 
the rail grade in the southern area of the rock cut appears oversteepened and there is 
a risk of rock fall onto the tracks , either being dislodged by natural ,events, ie heavy 
rainfall etc or from the cut Post blast inspection on the rail should be undertaken after 
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each blast. 

• The rock cut 120 m in length is illustrated in the cross sectional drawings Reference 
41 DD-DB02-CS43 Rev 1 Oct 2004 and others in this series. 

• In General blasting will occur between 

• Sta.105+730 to sta 105+615 with a small sliver cut at Sta 105+595. 
• Blasting will progress from south to north. 
• First Blast Test Blast No.1 estimated at between 300 and 600cubic meters, 

location of this blast is still pending and is dependent on overburden removal 
• Test Blast Area to 105+685 
• Rock removal in a series of Benched blasts, max 8m in bench height 
• the small rock cuts on the north end of the site can be shot and left in place, or 

used for ramps 
• South end of North Cut should be advanced to last round from breakthrough; 

the breakthrough shall be carefully orchestrated in small controlled shots to 
minimize rock spUling out into the rode. 

• Estimated Production Blast beyond sta 105+685, 1600m3 per blast (direct 
conversation with Peter Kiewit s~e personnel re: Estimate Of The Volume Of 
Material That Can Be Moved Per Day Wrth The Equipment On Site.) 

Natural Conditions of the Rock 

• rock is a hard quartz diorite of the Mesozoic Coast Plutonic Complex R4-R5 
• buried valley behind the cut, the effect on the presheared wall at this time is 

unknown 
• dominant joint planes steeply dipping out ofthe cut on the east side, failures are 

anticipated with forces of >1 g from the blast shockwaves impacting the face. 
Mechanics of failure are present with Stress Relief Joins Dipping at 51 to 54 
degrees toward the road, and other steeply tectonic sets 82-88 degrees providing 
the remaining failure surfaces. . 

• Cohesion and asperities to be overcome by G values greater then 1, note high 
frequencies could loosen the material, after the shoot, but without the low 
frequency component displacement may be low, delayed catestrophic failure of 
blocks after the shot may occur. Time frame unknown. (impose setback for 
pedestrian traffic below cuts, scale face as required) 

• 0 pen jointed and blast damaged faces may vent 
• Water teble in substrate unknown at the time of inspection raining heavily, free 

draining, surface water into the boreholes is anticipated, 
• Water in open joints indeterminate, some weepageJ seepage from rock face, 

porosity of intact rock anticipated 1 ()A..6 
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Volume of Blasted Material 

Rock Blasting 

Model for Test Blasts 

o The overall volume of the north cut between stations 105+730 
(5mH x7 mW) to 105+610 (20mH x 9mW) appears to be 23,500 
cubic meters of rock, with a swell factor of 1.2 the volume of 
broken rock to be moved will be 28,200 m3. 

o The volume of rock to be moved each day is approximately the 
volume of broken material that is blasted up to 1920m3wiO be 
moved through the day and evening •. 

o Potential number of blasts to be undertaken 23,500/1600= 15 
shots, averaging smaller and larger shots the total number of 
recorded blasts will probably be closer to 20. 

• For the purposes of this plan, Test Blasts will progressively 
increase in volume from 600 cubic meters ,to 900 cubic meters to 
1600 cubic meters in volume •• 

• The intent of the test blast are six fold 

1. To optimize our road closure procedures, equipment, people, 
stte distances, queue distances and timing 

2. To optimize our blasting procedures, scheduled time for shot, 
setting guards, firing the shot, checking the sho~ all dear . 

3. To verify our explosives loads for wall control. To optimize the 
shearline spacing, and hole verticalny on the backHne wall 

4. To optimize our road clearing procedures, equipmen~ 
personal to clear the road of rock from the blast 

5. Fragmenting the outside web of rook adjacent to the highway 
without undo spillage of rock onto the road grade 

6. Road clearing and getting thru traffic back onto the grade all in 
accordance with the contractual reqUirements. 

• Once the Progressing Blasting Plan has been achieved blasting 
1600m3 of rock per day, will be targeted. 

Progressive T ests- note subsequent blasts are to follow the same model until the rock 
volume blasted cannot be handled in the closure window, the methods are changed or the 
target values for volumes blasted per blast are achieved. 

Progressive Test Blast 1 

Sta 105+670 ..• stripped area roughly 12 m above grade 
Volume of materiafblasted 300 to 600m3 depending on surface 
rock contours 
Area Blasted 1 Ox1 0 m 
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I 

Depth of Blast 6m on E edge, shallow adjacent to highway 
Tentative Date and Time of Blast Nov 1 at 11 pm . 
(Note depends on clearing and stripping schedule) 

Volume of Rock Anticipated to Impact Road between (best case) 5 and (worst case) 81m3 

Steps Required: Time Study by QA IQC ( Blasting Consultant) 

1. Mobilize Drills Labour and Equipment to drill on Pattern Max 291 ~neal m of hole 
2. Time Required 2 days (to be Completed by 4PM no later then Saturday Oct 

30/04 
3. Explosives to Delivered to Site Friday Oct 29/04 by the end of shift' inventoried to 

match loading requirements. 
4. Planning Meeting Oct 30/04 
5. Notice to be distributed to highways, residence re shot Monday AM 
6. Line Up Flagman for Road Closure 
7. Line up Heavy Equipment 
8. Signage in place and Flagman on site by 8am the morning of the bias!. 
9. Blaster Load Shot, start at 7am -complete at 9:30 am 
10. Set up shot check signal horns, batteries etc 9:30am, roll out firing line 
11. 10:15 Advance notice to contractors crew of cessation of work 
12. 10:35 Clear Heavy Equipment - To be timed, (within 10 minutes of notification) 
13. 10:35 Flagman in Place 
14. 10:40 Construction Personal cleared from area -to be timed (within 5 min of 

notification) 
15. 10:40 Blasting Guards in Place 
16. 10:50 Security road sweep at each end of cut, between nag areas 
17. 11:00 am Barricades go up, security sweep through site, back behind Blasting 

Guards, blaster ties in firing line to shot -Stop Watch Starts 
18. 11:03 am 2 Minute Warning 
19. 11:05 am Fire Shot 
20. 11 :07 All Clear - to be timed 
21. 11.07-11:17 Equipment Clears Road - to be timed 
22. 11 :19:55 Road Reopens - Stop Watch Records Time Make sure you overkill 

the eauipment loader. grader. sweeper 

Noon -Debriefing, evaluation 
o Checklist of activities to e prepared and signed off. 
o Peter Kiewit QA Manager to evaluate, leas with Blasting' 

Superintendent, government representative 

Material removed off site through random 10min closures, 9 am to 5pm and 8Pm to 
6am -<lver the next two days. - Time study to be undertsken by QA 

Evaluation Criteria 

o Early Start .. Late Finish of Each Activity to be Generated 
o Cycle Time of Trucks and Loaders required for Clearing Road Generated 
o Traffic released in What time based on what volume of rock deposited on road 
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from blast 
• Lead time for men and equipment off site, overlapping activities and 

communications fan·out and compliance feedback 
• Length of Line Up at north and south closure ends 
• Queue time, north and south- decide which is to go first, ie longer lineups. 

Potential Problem Areas 

• Blasting Delays: in reality setting a set time for the inniation of a blast based 
on schedule has proven to be problematic, the blaster should have the time to 
check and double check his loads, protective measures and s'rte security prior 
to detonating the blast, in the authors experience a weD managed blasting 
program can systematically be punctual in there blasts, but all it takes is one 
blocked hole to throw a schedule out the window. 

The hazards associated with blasting are many, the last thing you want to do 
is rush or pressure the blaster into shortcutting indusby standard procedures. 
When the shot is ready it should be fired, if that means missing a "on the hour 
firing time' it would be prudent to wait unbl the next available window. 

• StabiITty and Scaling Delays: Evaluation by the Geotechnical Engineering Staff 
• Misfire Delays: are rare but they do happen, follow WCB procedure 
• Weather delays, productivity suffers, forecast lightning :shuts down the 

blasting program until the hazard passes 
• FJyrock Problems, root cause to be evaluated and steps taken to remove 

hazard 

Process Evaluation 

• Float Time in Schedule= time available to increase blast volume 
• Time to Move Rock from Road, cubic meters!min= predict cycle times for 
• Equipment Selection based on demand 

Recommendations based on evaluation 

• Size of Next Blast based on Test Blast Performance 
• Pattem Geometry changes required 
• StabiUty Concems! Hazard Evaluation 

Movement of Excavated Material 

• Rock during the blast should move parallel wITh the road, 
• An eXisting open area eXists in the north area 0 the cut where crushers 

and screens where setup for Test Section WP1 
• Material from the road will be trammed,lskidded into this area from the 

traveled surface of the road to facintate opening 01 the road and loading 
and haulage by the heavy equipment 
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• As the cut is extended south this use of the cleared area will continue. 
Impact berms may be developed along the edge of the road 

• Rock falling onto the road is approximated at a maximum 81 m3 from the 
outside edge of the cut, 10% contingency for rock fall from surface failures 
on the cut, Note (at the south end of the north cut this percentage will 
increase to 20%, the blast volume design shall reflect these changes and 
the volume of rock will be adjusted in the shot to accommodate the load, 
haul cycle. 

• 988 Cat wheeled loader(s) or equivalent antiCipated to clear road 
• 235 or equivalent hydraulic excavator to machine scale face 
• 25 Tonne articulated trucks to move broken rock, anticipated load between 

10 and 12 cubic meters 
• 20% of material will be between 1 and 2.5 cubic m oversize 
• 5% of the material rna>: require secondary blasting in the ptt area. 

Asphalt patch 
Traffic Management 

• Blast Guards inside of flag persons, non essential personal 
outside of guarded area, radio protocol 

• Signage required, Blasting Ahead, Tum off Radio Ahead, No 
Stopping; Blasting Signals, Danger Blasting Area, Watch for 
Falling Rock 

• Road, Vehicular Traffic, 400m closure each side of blast, radio 
protocols 

• Emergency Vehicles: radio ahead to hold the shot or expedite one 
lane opening 

• Pedestrian: prohibit 
• Houses Below the Grade: are outside of the 60m one hole per 

delay radius, notiflcation , guards at residences, keep back from 
windows etc. 

• Guards on Rail Grade: notificaton to Be Rail, inspeotlon of tracks 
after shot 

• Trails in the Area: close, and flag 

The Cycle for the Operation is more complex then usually antiCipated, to get one large shot 
off per day the following has to be completed based on 1600 cu m 

• Survey /Layout time 2 Hours 
• Design of Shot 2 hours 24 hours priorto shot being drilled 
• Drill 1.5 shifts 
• Load and Shoot .5 shift 
• Muck 1.5 shifts 
• Scale variable from .5 to 3 hours 
• Stabilize: variable from 0 to 2 days 

Deleted: 11' 
'1 
: 1 
, 1 , , 
: ~ , , 
, 1 
: ~ , ~ , ~ 

j , , , , ~ 

: ~ 
Note- Aotlvities may run concurrently, _________________________________________ J ~ , , 
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Derkson. Debra TRAN:EX 

From: Ahola, Rob TRAN:EX 
Sent: 
To: 
Cc: 
Subject: 

Wednesday, December 1, 2004 9:51 AM 
'Gord Baglier (E-mail)'; ryan.tones@kiewitca 
Gohl, Ed E TRAN:EX; Bowen, Blair TRAN:EX 
Blasting Report 

Gord, 

Spoke with Scott Parker and he said you have produced a report on the first blast This'is the report that MoT Claims 
Department needs and we need for our records. Can we receive a copy of it? 

Rob Ahola 

Sea to Sky Highway Improvement Project 
p: 604.605.5943 
t 604.605.5936 
0: 604.816.4779 
e: rob.ahofa@gems1.gov.bc.ca 
www.seatoskyimprovernents.ca 

1 
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TRANSMITTAL 
Su~# 120, 10651 Shonblidgo Way (Bldg, S), 

R!chmond. Be 
PROJECT NO. TRANSMITTAL NO. 

~ _""" Tor. (604)~..sG22 
083019 TO-073 

Peter Kiewit Sons CO. 
F/lX {604}922-5523 

Note! Transrnlttal from Jobsite office 

TO: Sea to Sky "",00 r>e.llvory DATE: Feb.4, ~005 Page-1 of 1 Roqul1'tlQ 
Atten: Ed Gohl (STS) 

FROM: KiE.Mt -David Wallace 
130()..1 075 W. Geo'llia DI email 
Vancouver Be V6E 3C9 
Tel. 6Q4..669-<l848 Fax. 604-605-5936 

Email. ed.nohtBcems5.oQY:tbc,gt;! 

Copfoolo: SUBJECT: 

1 Stacy Bjornson (STS) DI Email 

2 Blair Bowen (STS) DI Email Reduced Drilling & Blasting Hours 
s 
4 

5 

6 

7 
Wo tIrO forwarding 1ho follow!ng OkumOflt:l to you by: Emal1 

• NOTE 
9 

10 

Document No. Rev No. No. of Description/ntle Copies 

1 L TR-032 RE!duced Drilling & Blasting Hours 

Adion 01-Rlr )n{otn'llltlon IR -Intemal ReMow 
Required; PA - For Approvtl! Ie -lncorpQ~ Commen:3 

OC-ForComtl'!&llb R-Reeorr:! 
OR-For RoWCM1CC Onl~ RE_lWubmlt 
RA - RovkIw t1T1d Adon· 
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Derkson, Debra TRAN:EX 

From: 
Sent: 
To: 
Co: 
Subject: 

Blair: 

David Wallace [David.Wallace@Kiewit.ca] 
Friday, February 11 , 2005 3:29 PM 
Bowen,8IairTRAN:EX 
Gohl, Ed E TRAN:EX; Ahola, Rob TRAN:EX; 'Ryan Tones'; 'Jeff Raine' 
MoT Stop Work Order· 81asting 

Could you please send us an official letter outlining exactly what MoT is requesting and the 
reasons for the "stop work order(s)". 

WCB, as a result of yesterday's incident meeting and review of our drill & blast procedures, 
did "not" issue a stop work order. We understand 
that we are generally compliant with WCB rules and regulations. We are 
expecting to issue the incident & corrective action report this afternoon. 

It is uncommon practice (not a WCB requirement) to have a P.Eng. stamp surface blasting 
operations and there are not many qualified individuals in this field (unless you are talking 
underground mining engineering situations). Our drill & blast consultant, scott Parker, is a 
licensed blaster and a recognized expert in the field. 

Our blasts have been designed by Scott Parker in consultation with Oddy and PKS, we have 
built scale models of these rock cuts (which were shown to WCB and include the Kelvin South 
rock excavation that has started) and each blast has a drawing and numbered sequence. 

Yesterday's discussion with WCB was not about wholesale changes in our drilling and blasting 
operation. Rather, we'were discussing refinements (fine tuning) to prevent future flyrock 
incidents. These refinements were adopted immediately in our operations and are discussed in 
the incident and corrective action report to come. 

David A. Wallace, P. Eng. 
Construction Manager 
Sea-to-Sky Highway Improvement project - DB2 Sunset Beach to Lions Bay 

Peter Kiewit Sons Co. 
10651 Shellbridge Way, Suite 120 
Richmond, B.C. 
V6X 2W8 
Tel: 604-922-5622 
Fax: 604-922-5623 
Cell: 
Email: David.Wallace@Kiewit.ca 

-----Original Message-- w --

From: Bowen, Blair TRAN:EX Imailto:Blair.Bowen@gems8.gov.bc.ca] 
Sent: Friday, February ii, 2005 10:44 AM 
To: 'David Wallace' 
Cc: Ahola, Rob TRAN:EX; 'Ryan Tones'; 'Jeff Raine'; Gohl, Ed E TRAN:EX; Allmans (E-mail) 

1 
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Subject: RE: Credibility and Disclosure 

David, 

Please ensure that the submitted incident and corrective action report indicated below is 
signed and sealed by a P.Eng. This report will be evaluated by the STS Field Representatives 
and Safety Auditor. Until such time that PKS has satisfied the STS Project Team that.such an 
incident will not take place a third time, and/or WCB provides further input, blasting in the 
Montezambert area is suspended until further notice. 

Also, we note that new drill and blast programs are imminent at Lone Tree and upcoming at 
Charles Creek and Ansell South • Therefore, we expect to see blast plans and a work program 
for these areas prior to any blasts taking place. We also expect these to be signed and 
sealed by a P.Eng. 

If you have any questions feel free to call. 

Blair Bowen, Project Coordinator 
Sea-to-Sky Highway Improvement Project 
(604) 818"3895 
blair.bowen@gems8.gov.bc.ca 

""--"Original Message---"-
From: David Wallace [mailto:David.Wallace@Kiewit.ca] 
Sent: Thursday, February 10, 2ee5 6:45 PM 
To: Gohl, Ed E TRAN:EX 
Cc; Ahola, Rob TRAN:EX; Bowen, Blair TRAN:EX; 'Ryan Tones'; 'Jeff Raine' 
Subject: RE: Credibility and Disclosure 

Ed: 

We discussed the follow"up incident investigation actions this morning by cell phone around 
10:30. Scott Parker, our drill & blast consultant, spent the day at the site assisting our 
investigation. The blast site was fenced off and put under guard watch until the WCB could 
visit. WCB was contacted at 08:00 and Frank Nielsen and Dick Shaw came by just after lunch 
to visit the site and then meet with Oddy and our staff. We assembled in the PKS site 
meeting room around 15:00, Blair Bowen attended the entire meeting and you arrived when the 
meeting was in progress. Grayson Doyle, Eric Oddy, Gary (Oddy - Blaster) and Ross Taylor had 
prepared a preliminary incident report and had all our procedures and documentation ready for 
weB. WCB had some comments and we discussed additional measures to prevent future fly rock 
incidents. 
Grayson Doyle and Eric Oddy, with permission, performed an inspection of the

subject this afternoon by going up on a ladder. There was no 
evidence of damage, pictures were taken and weB was contacted regarding the fact that there 
was no visible property damage. We agreed with WCB to deal with the blast cut-off pre-shear 
holes as soon as possible and this is scheduled for tonight as early as possible before 
23:00. 

WCB is allowing us to continue our drill and blast work. We are instituting additional 
measures to eliminate the chance of flyrock. A complete incident and corrective action 
report will be available tomorrow afternoon. 

2 
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It is clear that our present drill & blast procedures are good. We have had over 60 blasts, 
since the first incident, with no flyrock to report. 
The flyrock that we found last night and today, pictures will be attached to our report, were 
20-30 mm maximum size, We took pictures of 
4-5 stones around a couple of the Montizambert residences. Nobody was hurt, there was no 
property damage. Our staff dealt with the incident in the proper manner. 

It is regrettable that there. was an incident last night. 
that the same resident was involved. We will continue to 
shoot operations. 

David A. Wallace, P. Eng. 
Construction Manager 

It is really really unfortunate 
be vigilant to improve our drill & 

Sea-to-Sky Highway Improvement project - DB2 Sunset Beach to Lions Bay 

Peter Kiewit Sons Co. 
10651 Shellbridge Way, Suite 120 
Richmond, B.C. 
V6X 2W$ 
Tel: 604-922-5622 
Fax: 604-922-5623 
Cell: 
Email: David.Wallace@Kiewit.ca 

-----Original Message-----
From: Gohl, Ed E TRAN:EX [mailto:Ed.Gohl@gemsS.gov.bc.ca] 
Sent: Thursday, February 10, 2005 8:01 AM 
To: Ahola, Rob TRAN:EX; Ryan Tones (E-mail);·David.wallace@kiewit.ca· 
Cc: Hyde, Rick TRAN:EX; Bowen, Blair TRAN:EX; Tattersfield, Pam TRAN:EX 
Subject: RE: Credibility and Disclosure 

David, this situation is unnacceptable and cannot be repeated. 

A complete investigation of the events of last night must take place before another blast 
occurs where even a remote risk of striking infrastructure including houses, bridges etc. is 
possible. 
My office needs to see ALL the details of this investigation including but not limited to the 
Preblast plan, Scott Parker's analysis, WCB Report, the disposition of the blasting mats and 
efforts made to restrain them, powder factor and any other information that may help shed 
light on why this has happened again. 

A complete review of all blasting procedures will also take place in the wake of this. This 
will include a series of test blasts when beginning operations in new areas to assess the 
condition of the rock, and a submission and review of the blast plans for each series of 
blasts by your blast conSUltant. 

I am off site until this afternoon, but can be contacted by cell phone. 

Ed Gohl - Ministry Representative 
Sea to Sky Highway Improvement Project 

Cell 
604-913-0$25 Site Office 
ed.gohl@gems5.gov.bc.ca 

3 
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-----Original Message-----
From: 
Sent: Wednesday, February 09, 2005 10:45 PM 
To: Ahola, Rob TRAN:EX; Tattersfield, Pam TRAN:EX; Gohl, Ed E TRAN:EX 
Cc: Hyde, Rick TRAN:EX; Bowen, Blair TRAN:EX; A Vicki; harvey.oberfeld@globaltv.ca 
Subject: RE: Credibility and Disclosure 

Rob Ahola: You promised to give me a copy of the report of the first blasting screw up. To 
date I have not received it. As I stated before, without a true root cause and corrective 
action, errors will be repeated. I indicated to you that I had not been told the true root 
cause and this has been proven tonight with another massive screw up. 
At about 8:35 pm the night shift let off an ill prepared enormous charge that drastically 
shook my whole house. (There have been charges this big before and clearly they are too big 
and unsafe) Immediately after the blast there were 3 very solid loud rock hits on roof 
followed by a large number of smaller strikes. Usually when you blast after 11 pm we are 
asleep and unaware of rock strikes on the roof as our bedroom is two floors down-from the 
roof. I have 
been told that there was no more fly rock after the November fubar, but I now know this to be 
untrue as the unsafe practices continue.

and the blast happened anyway. I spoke to the Kiewit safety 
officer Sherwin and the Superintendent Mark Diamond who told me that they would not be 
blasting again until there was a full investigation. I told him that I wanted a copy of the 
report and he agreed. Thus I expect there will be no more blasting until after I see the 
failure report. The P.Eng. 
responsible is certainly due a disciplinary hearing. As I stated before, blasts after 7 pm 
are too late and again tonight after the blast. 
Nothing gives you the right to treat us like this. Please forward Peter Milburn's email 
address to me so I may communicate directly with him. 

4 
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Derkson, Debra TRAN:EX 

From: 
Sent: 
To: 
Cc: 
Subject: 

Bowen, Blair TRAN:EX 
Friday, February 11, 20052:26 PM 
'Ryan Tones (E-mail)' 
Gohl, Ed E TRAN:EX; Ahola, Rob TRAN:EX; Dash, Evan TRAN:EX 
Blasting documents required 

As per our ·conversation here is what we are expecting. 

Montezamhert: 
• interim blast plan for rema~n~ng work (sealed) that includes the corrective actions to 

be taken, attach a copy of WCB report. This complete submission willbe reviewed by 
STS site staff and STS safety auditor. 

Lonetree: 
• progressive blasting plan (sealed). This report is to be reviewed by STS site staff 

and copied to STS safety auditor for information. 

Blair 

1 
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Interim Blasting Plan 

Montizambert North Rock Cut 

Dated: Friday, February 11, 2005 

Based upon a site analysis of blasting operations to-date and a review of incident reports 
prepared by Peter Kiewit Sons (Prime Contractor and fully supported by Oddy Construction, 
the drining and blasting subcontractor on this project), and the authors analysis of the incident 
the following Interim Blasting Plan is put forward. 

Preamble on Existing Site Conditions and Blasting Incidents as of this Date 

Nearly one hundred blasts both large and small have been completed on the grade to date. 
Much has been learned from these actiVities, as every blast in itself provides useful information 
on the structural response of the blasted slope. To date sheared walls have been completed 
successfully on the Monty South Area and on the complex structural geology of the Monty 
North upper rock slopes. 

Vibrations emanating from the site have been predictable and are within established 
acceptable safe blasting crrteria and all results are below the threshold of damage for 
structures in the area. 

Blocky rock failures along the outside edge of the cuts have been frequent and problematic 
and were alluded to in the original blast plans and progressive blasting plans for this area, 
failures have occurred along steeply dipping daylighting open joints. The blocks have been 
mobilized or loosened to a point of failure or marginal stability by the induced shock energy 
emanating from the blast. The zone of influence is in the range less then 6m from the blast. 

The southem end sliver cuts that daylight adjacent to the approaches of Montizambert Creek 
Bridge, represent a unique challenge to the blasting contractor. Shattered rock, poor access, 
open jOints, the proximity of nearby structures and utilities pose real challenges on this project. 
These high angle cuts have been blasted previously during the construction of the existing 
road bed. Steeply dipping daylighting joint dominate the rock slopes; high angle dark basic 
andesitic dykes bisect the area. Adjacent to the chill margins of these intrusions, open jOints 
predominate and are normal to the rock slope. The rock slope has been previously blasted and 
is probably subjected to lateral remnant stresses. 

Slash blasting has proven to be the only practical way of removing the remnants of the old 
highwall in this area, Downhofing the preferred method for shot design has been not possible 
due to geometric and design constraints. Controlled blasting methods have been and where 
successfully utilized without incident in this area to date to remove the rock to the lines and 
grades required to meet the design envelope. The remaining rock is being carefully removed in 
small controlled blasts, matting of the rock is crucial to containing the material on the high 
angle slopes. Unfortunately the resulting removal of the isolated blocks at first impression 
leaves the viewer with a much cluttered site, where larger blocks are littered about the grade 
and are being utilized as temporary impact blocks. 

Blasting in the last few days has not been without incident, blasting mats were unable to 
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contain blasted rock within the blast area. A smaJi volume of flyrock, more exactly smaJi gravel 
size fragments were propelled out of the blast area and may have been projected down to the 
area of Montizambert Wynd a waterfront residential area some 60 m west and below the 
rockcut in question. An investigation is underway by the contractor's crews and the author to 
evaluate the mechanism of the lack of containment leading to the flyrock incident and what 
methods and procedures are required to reduce the potential for this type of mishap occurring 
in the future. Minor damage has been alleged in the area, (5/8 inch scrape in the paint of a 
parked car, ratting gravel on a metal roof) and is being addressed by Oddy Construction. 

Therefore this re-assessment is required under contract, and is based on the requirement to 
control flyrock emanating outside of the blast area. The incident root has been evaluated and 
is based primarily upon a cutoff within a blast pattern on a blast bordering the southem edge of 
the rock cut advanced in the area north of Montizambert Creek Bridge. 

The initial blast pattem was designed and implanted utilizing standard burden and spacing 
relationships that have been utilized successfully to date. Due to the high angle geometry of 
the slope pinned blasting mats being slung and hung by a crane shifted on the slope, the 3 
tonne mats most likely pinched or cut the small diameter plastic shock tube assemblies of the 
nonel detonating assemblies. These blasting shock tube assemblies carry the firing 
shockwaves from surface delays to the downhole delay detonators. Due to the nature of the 
nonel system the system cannot be checked when mats are utilized. Cutoffs are rare but 
become more frequent on high angle terrain. When detonated the detonators set off the high· 
explosive charges down hole, designed to break and move rock in a prescribed manner the 
'cutoff • of the pattem fractures the surrounding rock mass, to the point of cutoff and the 
remainder of the charges in the ground are not detonated. The well designed and loaded shot 
now becomes a very complex operation to remedy. 

The original burden has been reduced by the detonated charges, while the original powder 
loads designed to fragment the rock in a controlled manner lead to an underburdened 
arrangement. The reduction in the designed burden in the blast caused by the incomplete 
detonation sequence has left the remaining unblasted face fractured. The blasting crew 
identified the misfired area and WCB misfire procedures where adhered to. 

The blast was rewired and rematted with 25 blasting mats to control the shot. Toe venting has 
flipped up the bottom skirt of the slung mats allowing material to escape from under the mats. 

The fonowing steps are being adopted and have been included in this interim blasting plan to 
reduce the nkely hood of a similar incident reoccurring in future. 

.. Redundant firing line system for shear line 
• Cabling the mats back to more and fixed points 
• Counter weighing the mats by extending the mat lengths with additional tethered mats 
• Chaining the mats together to make the mats work as a unit. 
• FIXing the mats onto the slope at intermediate points 
• Endeavoring to understand the nature and potential venting areas generated by open 

fractures on the face. 
• Reversing the firing direction to further reduce movement in unfavorable directions 
• Reviewing nonel methods and procedures to further understand the strengths and 

weaknesses of this detonation sequence. (Blasting Consultant and the Supplier) 
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" .... ,. 

Interim Blasting Plan to Completion Monti North Rock Cut 

The Work Area: 

Montizambert Creek rock cuts are divided into rock cuts south of the creek and rock cuts 
located at north of the Creek. This Interim Blasting Plan will address the methodology and 
progreSSive procedures required to complete the work on the northern cut that has been 
undergoing since last November in. the area to comply with the contract requirements which 
require Oddy I Kiewit to reassess drill and blast procedures at the request of the client as of 
this date. 

The plan shall outline a performance based process and procedure that considers the 
following items to be addressed, these items were identified as a requirement of J4.3 of the 
Traffic Management Plan: 

1. Physical Relationship between the Highway and Blast Location 
2. Natural Conditions ofthe Rock 
3. Volume of Blasted Material 
4. Rock Blasting 
5. Movement of Excavated Material 
6. Traffic Management 

Montizambert Creek has been shortened to Monti Creek for reference purposes and has been 
referenced as such in the drawings and will hereafter be referred to in this report. 

The District of West Vancouver Municipal boundary appears to be on the south abutment of 
Montizambert Creek. 

In part the upper two benches of the northern rock cut have been blasted to the design lines 
and grades, shearing along the highwaU have been achieved after the rock tightened up below 
three meters of the original rock surface. 

The progressive blasting plan for this cut has evaluated, the original plan caned for the ridge of 
rock to be left along the edge of the road, failure of this blocky material along open steeply 
dipping joints has caused the members of the team to rework this concept. Reducing the size 
of the rock impacting onto the traveled surface has had to be considered with the resulting of 
high angle faces along and above the road grade being considered and implemented. 

This plan has addressed the experiences learnt from the Monti South rock cut works now 
being completed. 

Project Constraints - Traffic Management and Blasting Activities 

Traffic Stoppages Blasting: 

• Random 20 Minute Stoppages: a scheduled stoppage of traffic of no more than 
20minutes in one or both directions for the purposes of blasting rock or other Work. 
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• Random 10 Minute Stoppages: a brief stoppage of traffic of no more than 10 minutes in 
one or both directions. 

• Random 2 minute stoppages, a very brief stoppage of traffic of no more than 2 minutes, 
in one or both directions 

Scheduled stoppages 

Random 20, Minute. daytime March 1,2005 to Nov 30,2005 daytime 10:00am-2:00pm 
Monday to Thursday 

Random 20 Minute nighttime March 1 ,20OS to Nov 3O,20OS evenings 10:00pm-6:00am 
Monday to Friday moming 

Random 10 Minute Nighttime Dec 1, 2004 to Feb 28, 2005 11 :OOpm-5:00am 
Sunday to Thursday 

Random 2 minute Day or Nighttime 9:00am to 12noon Monday to Friday 
9:00am to 5:00pm Sat and Sunday 

1 0:00pm to 6:00am weekends 

Monti North 

Physical Relationship between the Highway and Blast Location 

Reference Drawings 41 DO- 0802-0103 Rev1; and 
Detailed Design PlanSta 105+170 - Sta 105+780 Dated Oct 2004 

The road cut is on the east side of the road between stations 105+590 and station 105+850, 
the cut in rock appears to be from station 105+730 (5mH x7 mIN) to 105+610 (20mH x 9mlN) 
the maximum cut height appears at Sta 105+630 at 22.5m in height while the widest cuts 
appear at Sta 105+675 where the width of the cut is 18.5m. The overall cut being some 260 m, 
there being 120 lineal m of continuous rock in length, with several sliver cuts thereafter. The 
rock cut parallels the road which roughly runs south to north in this area with the inside lane 
closest to the rock waf! facing north, driving in the direction of Lions Bay. Completed to date 
65% of the work, mass rock estimated to be removed primarily in the lower benches. 

• The south end of the rock cut daylights 30m north of the northem bridge abutment over 
Montizambert Creek and is now being removed by controlled blasting methods, utilizing 
both downholing and trim slashing, . 

• The powerlines and fiber optic lines have been relocated to the west shoulder of the 
road 10m from the bottom of the cut along the grade and have not been impacted to 
date. 

• There is a culturally modified tree above the top of the shear line at approx 105+625 
which has been protected from harm. 

• Houses accessed from Sunset Marina and Lawrence Road appear along the waterfront. 

Southern Edge of Cut - 60m to the edge of structure situated on lot 2 Plan 7016. 
Northem Edge of Cut -78m to the edge of the structure situated on lots G & H Plan 11180. 

There appears to be at least eleven identifiable structures in the plan, the structural outflnes in 
the drawings would suggest that the structures appear to be at least 60m from the edge of the 
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blasted cut, and at least 25m lower than the highway grade. A screen of trees blocks the view 
from the rock cut, 

Pre- Blast Inspections have been completed on most ofthe structures, with two structures 
occupants being absent during the inspection period. 

Minor complaints arising from perceived from damage have been addressed; one flyrock 
inddent on the first blast caused some cosmetic damage to the metal roof structure on House 
N02. While alleged foundations complaints investigated by the author have been related to 
differential settlement older cracks that the resident of the house had not noticed before. This 
is currently in discussion with the owners. 

The following note address the Blasting Pattern: 

• The rock cut, approximately 120 m in length is illustrated in the cross sectional drawings 
Reference 41 DD-DB02-CS43 Rev 1 Oct 2004 and others in this series. 

• More complaints have arisen out of the residents being inconvenienced and bothered 
by construction activities and blasting noise. It may be noted that the background and 
sound level records are being taken by a third party con:i,ultant to Peter Kiewit. 

• The BC Rail line is situated below the westem edge of the road typically offset 40m 
west of the rock cut, 20m lower then the edge of the existing grade. The slope above 
the rail grade in the southem area of the rock cut appears oversteepened and there 
have been rock falls onto the right of way, no known problems to the tracks, Post blast 
inspection on the rail should be undertaken after each blast. 

o In general blasting will occur between: 
o Sta.1 05+730 to Sta. 105+615 with a small sliver cut at Sta 105+595. 
o Blasting will and should be progressed from north to south. 
o Rock removal in a series of Benched blasts, max 8m in bench height 
o Small rock Cuts on the north end of the site can be shot and left in place, or used 

for ramps . 
o South end of North Cut should be advanced to last round from breakthrough; the 

breakthrough shall be carefully orchestrated in small controlled shots to minimize 
rock spilling out into the road. 

o Estimated Production Blast beyond sta 105+685, 686m3 per blast (direct 
conversation with Peter Kiewit site personnel re: Estimate Of The Volume Of 
Material That Can Be Moved Matted Per shot, maximum volume that can be 
removed in one day approximately 1600m3

, with the equipment on site) 

Natural Conditions of the Rock 
• Rock is comprised of hard quartz diorite of the Mesozoic Coast Plutonic Complex, of 

type R4-R5; 
• Buried valley behind the cut, the effect on the presheared wall at this time is 

unknown; 
• Dominant joint planes steeply dipping out of the cut on the east side, failures are 

antiCipated and occurring with forces of >1 g from the blast shockwaves impacting 
the face. Mechanics of failure are present with Stress Relief Joins Dipping at 51 to 
54 degrees toward the road, and other steeply tectonic sets 82-88 degree dips, 
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provide the remaining failure surfaces; 
• Cohesion and asperities to be overcome by G values greater then 1, note high 

frequencies have and will continue to loosen the material, after the shot, but without 
the low frequency component displacement may be low, delayed catastrophic failure 
of blocks after the shot may occur. TIme frame unknown. (impose setback for 
· pedestrian traffic below cuts, scale face as required) 

• Open jointed and blast damaged faces have been vented; 
• Watertable level in substrate is unknown. At the time of inspection, it was raining 

heavily and free draining surface water was flowing into the boreholes; and 
• Water in open joints indeterminate, some weepagel seepage from rock face, 

coefficient of rock mass permeability of intact rock is anticipated to be 1 xi 0-6 cm!s. 

Volume of Blasted Material approximately 65% complete 

• The overall volume of the north cut between stations 10S+730 {SmH x7 mW) to 
105+610 (20mH x 9mW) appears to be 23,500 m3 of rock, with a swell factor of 
1.2 the volume of broken rock to be moved will be 28,200 m3• 

• The volume of rock to be moved each day is approximately the volume of broken 
material that is blasted up to 1600m3 will be moved through the day and evening. 

• Potential number of blasts to be undertaken 23,5001680= 35 shots, averaging 
smaller and larger shots the total number of recorded blasts will probably be closer 
to 45. 

Rock Blasting 
• For the purposes of this plan, Blasts will progressively increase in volume to a 

maximum 900m3 , with an average volume of 668m3 

• Blast Optimization is essential for the following reasons: 
a) To optimize our road closure procedures, eqUipment, people, site 

distances, queue distances and timing have been undertaken. 
b) To optimize our blasting procedures, scheduled time for shot, setting 

guards, firing the shot, checking the shot, all clear have been revised with 
variances submitted and approved by the WCB. 

c) To Confirm and continue with our explosives loads for wall control. 
d) Of our road clearing procedures, equipment, and the necessary persona! to 

clear the road of rock from the blast. 
e) For fragmenting the outside web of rock adjacent to the highway without 

undo spillage of rock onto the road grade, revised and rejected, may be 
reconsidered. 

f) For road clearing and getting thru traffic back onto the grade all in 
accordance with the contractual requirements. 

Once the Progressing Blasting Plan has been achieved blasting 686m3 of rock per day, will be 
targeted. 

Model for Test Blasts 

Progressive Tests- note subsequent blasts are to follow the same model until the rock 
volume blasted cannot be handled in the closure window. The blasting method will only be 
changed if target values for volumes blasted per blast are not achieved. 
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Progressive Blast 

Volume of material blasted 300m3 to 600m3 depending on surface rock contour 
Area Blasted 10x to a maximum 15m pattem, 
Area to be matted: 150m2• 

Depth of Blast 8m on edge, 
Volume of Rock Anticipated to Impact Road between (best case) 5m3 and (worst 
case) 81m3. 

Evaluation Criteria 
• Early start and late Finish Record of Each Activity to be Generated; 
• Cycle TlITle of Trucks and loaders required for Clearing Road to be Generated; 
• Traffic released in what time based on what volume of rock deposited on road 

from blast; 
• lead time for men and equipment to go off site, overlapping activities and 

communications fan-out and compliance feedback; 
• Length of line Up at north and south at the end of road closure; 
• Queue time, north and south- decide which is to go first, Le. longer lineups. 

Potential Problem Areas 
• Blasting Delays; in reality setting a set time for the initiation of a blast based on 

schedule has proven to be problematic, the blaster Should have the time to 
check and double check his loads, protective measures and site security prior 
to detonating the blast. Based on Authors experience, a well managed blasting 
program can systematically be made punctual in there blasts, but all it takes is 
one blocked hole to throw off the schedule significantly. 

The hazards associated with blasting are many. It is undesirable to rush or 
pressure the blaster into shortcutting industry standard procedures. When the 
shot is ready it should be fired, if that means missing a "on the hour firing time" 
it would be prudent to wait until the next available window. 

• Stability and Scaling Delays; Time required for evaluation by the Geotechnical 
Engineering staff; 

• Misfire Delays: are rare but they do happen. In such cases, WCB pro,cedures 
should be followed; 

• Weather delays result in lower productivity, during lightning forecast, the 
blasting program is shut down until the hazard passes; and 

• Flyrock Problems, cause to be evaluated and steps taken to remove hazard. 

Process Evaluation 
• Float Time in Schedule may be used as time available to increase bla,st 

volume, 
• Time to Move Rock from Road; m3/min may be used for predicting cycle times, 
o Equipment type may be selected based on demand. 

Recommendations based on evaluation 
• Size of Next Blast based on Test Blast Performance 
• Pattem Geometry changes required 
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• Stability Concems! Hazard Evaluation 

Movement of Excavated Material 
.. Rock during the blast should move parallel with the road, 
• An existing open area exists in the north area of the cut where crushers and 

screenS were setup for Section WP1 , 
.. Material from the road will be trammed,/skidded into this area from the traveled 

surface of the road to facilitate opening of the road and loading and haulage by 
the heavy equipment, 

• .As the cut is extended south this use of the cleared area will continue. Impact 
berms may be developed along the edge of the road, 

.. Rock falling onto the road is approximated at a maximum 81 m3 from the outside 
edge of the cut, 10% contingency for rock fall from surface failures on the cut, 
Note (at the south end of the north cut this percentage will increase to 20%, the 
blast volume design shall reflect these changes and the volume of rock will be 
adjusted in the shot to accommodate the load, haul cycle, 

.. Use of 980 Cat wheeled loader(s) or equivalent is anticipated to clear road, 

.. Use of 245 or equivalent hydraulic excavator is anticipated to machine scale 
face, 

.. Use of 30 Tonne articulated trucks to move broken rock, antiCipated load 
between 10m3 and 12m3, . 

.. Approximately 20% of material will be between 1.0m3 and 2.5m3
• 

.. Approximately 5% of the material may require secondary blasting in the pit 
area. 

Traffic Management 
.. Blast Guards inside offIag persons, non essential personal must remain outside 

of guarded area, radio protocol; 
.. Signage required informing Blasting Ahead, Turn off Radio Ahead, No Stopping, 

Blasting Signals, Danger Blasting Area, Watch for Falling Rock; 
.. Road, Vehicular Traffic closure, 400rn on each side of blast, radio protoco!s; 
.. For passage of Emergency Vehicles: radio ahead to hold the shot or expedite 

one lane opening; 
.. Pedestrian to be prohibited to enter blast area; 
.. Houses Below the Grade: are outside of the 60m one hole per delay radius, all 

residents to be notified, guards placed at residences, all residents to keep back 
from windows etc. 

• Guards on Rail Grade: notification to Be Rail, inspection oftracks after shot; 
.. Trails in the Area must be closed and flagged. 

The Cycle for the Operation is more complex then usually anticipated, to get one large shot off 
per day the following has to be completed based on 1600m3 

• Survey /Layout time 2 Hours 
• Design of Shot 2 hours 24 hours prior to shot being drilled 
• Drill 1.5 shifts 
• Load and Shoot .5 shift 
• Muck 1.5 shifts 
• Scale variable from 0.5 to 3 hours 
• Stabilize: variable from 0 to 2 days 
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Note - Activities may run .concurrently 

Recommendation 

I have reviewed the Interim Blasting Plan and concur with the findings outlined in this 
document 

I do recommend that the procedures outlined in this document be followed during blasting. It is 
further recommended that periodic inspection to check the blast results and the change in 
geological structures and consequent requirements of changes in blasting procedures be 
undertaken by theblasting experts . . 

Prepared By: Reviewed By: 

R. Scott Parker AScT Manohar L Walia, P.Eng. 
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Developed for: 

Progressive Blasting Plan 

Lonetree Rock Cuts 

Ministry of Transportation 
Project No. 099WP02 
Sunset to Lions Bay 

Oddy Construction Ltd 
Mr. Eric Oddy 
Project Manager 

Developed by: 

RScottParker ASeT WCB CertffiedBlaster481497 
Explosives and RDckwork Technologies Ltd 
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Progressive Blasting Plan Model 

Lonetree South Rock Cut 

General Work Area 

The Lonetree rock cuts are dMded into two cuts one south and one north, both of these are 
south of Lions Bay, The progressive Blasting Plan wiH address the methodology and 
progressive testing procedures required to undertake the work to comply with the contract 
requirements and quite specifically the traffic management plan. 

') 
.' The plan shall outline a performance based process and testing procedure that considers the 

'--) 

following items to be addressed, these items were identified as a requirement of J4.3 of the 
Traffic Management Plan: 

1. Physical Relationship between the Highway and Blast Location 
2. Natural Conditions of the Rock 
3. Volume of Blasted Material 
4. Rock Blasting 
5. Movement of Excavated Material 
6. Traffic Management 

Lonetree SoUth for reference purposes Sta 109+920 to Sta 110+100 has been referenced as 
such in the drawings and will hereafter be referred to in this report. 

Lonetree North for reference purposes Sla 110+100 to Sla 110+300 has been referenced as 
such in the drawings and wIll hereafter be referred to in this report 

These rock cuts are .undergoing stripping of the overburden sand and gravel from the top of 
the cut as this report is being written, this will be the !irst rock cut blasted along the grade on 
this section of the project, 
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Project Constraints - Traffic Management and 
."\ Blasting Activities 

Traffic Stoppages Blasting: 

• Random 20 Minute stoppages: a scheduled 
stoppage of traffic of no more than 2Qminutes in 
one or both directions for the purposes of 
blasting rock or other Work. 

• Random 10 Minute stoppages: a brief 
stoppage of traffic of no more than 10 minutes 
in one or both directions. 

• Random 2 minute stoppages, a very brief 
stoppage of traffic of no more than 2 min utes, in 
one or both directions 

Scheduled 

Random 20, Minute Stoppages March 1,2005 
to Nov 30,2005 daytime 10am-2:00pm 

Monday to Thursday 

Random 20 Minute nighttime 
March 1,2005 to Nov 30,2005 evenings 10pm-6am 

Monday to Friday moming 

• Random 10 Minute Night Stoppage 
Dec 1, 2004 to Feb 28, 2005 11 pm-5am 

Sunday to Thursday 

• Random 2 minute Stoppage Daytime or Nighttime Monday 9:00am to 12noon 
Friday 

Lonetree South 

9:00am to 5:00pm Sat and Sunday 
10pm to 6:00am weekends 

Physical Relationship Between the Highway and Blast Location 

: Reference Drawings 41OD- 0802-0110 Rev1 Detaiied Design Plan 

Lonetree South for reference purposes Sta 109+920 to Sta 110+100 
Lonetree North for reference purposes Sta 110+100 to Sta 110+300 
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The road cut is on the eastside of the road between Stations 109+920 to Sta 110+100, the 
cut in rock appears to be up to {18m in height and 14 meters in width .• The overall cut of 
Lonetree south being some 80 m in length, while Lonetree north being 200m in length. The 
total volume of rock to be shot ir.J these two areas is 31600 cubic meters. The rock cut 
paranels the road which roughry runs roughly south to north in this area with the inside lane 
closest to the rock wall facing north, driving in the direction of Uons Bay. 

• The north end of the rock cut daylights roughly 100 m from the nearest structure 
located to the north- north west on the westem downhill side of Highway 99, while the 
nearest, house on the uphill side of the road is 170m NNE of the end of the cut. 

• The power tines and fiber optic lines have been relocated to the west shoulder of the 
road 10m from the bottom of the cut along the grade. 

• Houses to the north of the cut are accessed from Tidewater Way and Kalvin Grove 
Way, 

• The Be Rail Hne is situated below the western edge of the road typically offset 50m 
west of the rock cut, 20m lower then the edge of the existing grade. The slope above 
the rail grade in the southem area of the rock cut appears oversteepened and there is 
a risk of rock fall onto the tracks, either being dislodged by natural events, ie heavy 
rainfall etc or from the cut Post blast inspection on the ran should be undertaken after 
each blast 

• Bench Blasting on the south cut will progress top down, from north to south 
with 18 planned blasting sections on the benches to be removed. These 
planned sequences may be subdivided into discreet blast blocks that are no 
longer then 10m in length and a max 15m in width, this variance in the planned 
activity is based on blasting mat coverage of 150 sq m of surface coverage per 
blast, the structural integrity of the rock mass and the access for the hydraulic 
excavator to place the mats. 

• The first blast Qlocks are estimated at between 300 and 600cubic meters, 
location of this. blast is still pending and is dependent on overburden removal. 

• Blast dynamics dictate a free face is required for the blast to break to. The 
development of the free face is created by opening up an engineered small 
area to which to blast to. These free face areas will be progressed and 
developed for each blast, it is imperative that the blast is allowed a move out in 
the designed direction of progressive relief. Failure to generate this relief will 
result ih a " chocked" shot, with lateral forces being laterally transferred into 
the back walls and destabilization of the final wal!, this chocked shot win also 
produce unwanted lateral mass movement out onto the area of the road 
instead of paraltel to the afignment.. ' 

• Rock removal in a series of Benched blasts, max 8m in bench height 
• the small rock cuts along the approaches of the site will be shot and left in 

place, or used for ramps 
• South end of the cut should be advanced to last round from preakthrough; the 

breakthrough shall be carefully orchestrated in small controlled shots to 
minimize rock spilling out into the road. 
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Natural Conditions of th~ Rock 

• dominant jOint planes some steeply dip out of the cut on the east side, failures are 
anticipated with forces of.~1g from the blast shockwaves impacting the face. 
Mechanics of failure are present with Stress Relief and other steeply tectonic sets 
providing the surfaces. 

• Cohesion and asperities to be overcome by G values greater then 1, note high 
frequencies could loosen the material, after the shoot, but without the low 
frequency component displacement may be low, delayed catastrophic failure of 
blocks after the shot m::;ty occur. Time frame unknown. (impose setback for 
pedestrian traffic below cuts, scale face as required) 

• Open jointed and blast damaged faces may vent 
• Water table in substrate unknown at the time of inspection raining heavily, free 

draining, surface water into the boreholes is anticipated, 
• Water in open jOints indeterminate, some weepage/ seepage from rock face, 

porosity of intact rock anticipated 10A-6 

Volume of Blasted Material 

Rock Blasting 

• The overall volume of the north cut between stations Sta 109+920 
to Sta 110+100 appears to be 6684cubic meters of rock, with a 
swell factor of 1.2 the volume of broken rock to be moved will be 
8021m3. 

• Potential number of blasts to be undertaken = 18 shots, 
averagmg smaller and larger shots the total number of recorded 
blasts will probably be closer to 22. 

• The overall volume of the north cut between stations Sta 110+100 
to Sta 110+300 appears to be 23000_cubic meters of rock, with a 
swell factor of 1.2 the volume of broken rock to be moved win be 
27,60Om3. 

• Potential number of blasts to be undertaken = 36 shots, 
averaging smaller and larger shots the total number of recorded 
blasts will probably be closer to 42. 

• The volume of rock to be moved each day is approximately the 
volume of broken material averaging 638m3 per shot, multiple 
areas may be worked on per shift and up 1600 m3 of blasted rock 
may be moved through. the day and evening. 

• For the purposes ofthis plan, Blasts will progressively increase in 
volume from 400 cubic meters ,to 900 cubic meters. the volume of 
rock shot is dependent on the blasters availability to mat the shot 
and shoot rock down the road and not onto the road. . 

• Blasting volumes on these cuts is dependent on several factors: 
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Progressive Blasts 

1. Optimization of road closure, procedures, equipment, people, 
site distances, queue distances and timing 

2. Access to the top of the cut, pioneering bench widths and the 
competency of the rock to maintain a bench to hold the drins. 

3. Ramp geometry , 
4. The availability of a free face to shoot to, 
5. Optimization of our blasting procedures, matting requirements, 

,scheduling times for shot, setting guards, firing the shot, 
checking the shot, all clear 

6, The blast explosives loads that have been optimized for wall 
control. 

7. Road clearing, scaling and getting thru traffic'back onto the 
grade all in accordance with the contractual requirements, 

Progressive Blasts- note subsequent blasts are to follow the same model until the rock 
volume blasted cannot-be handled in the closure window, the methods are changed or the 
target values for volumes blasted per blast are achieved. 

Progressive Blast 1 (Test on Next and Subsequent Blasts Taken alol1g these Cuts) 

Sta 109+920 to Sta 110+100 ... 
Volume of material blasted 400 to 900m3 depending on surface 
rock contours 
Area Blasted 15x10 m 

Volume of Rock Anticipated to Impact Road between (best case) 5 and (worst case) 81m3 

Evaluation Criteria 

• Early Start." Late Finish of Each Activity to be Generated 
• Cycle Time of Trucks and Loaders required for Clearing Road Generated 
• Traffic released in what time based on what volume of rock deposited on road 

from blast ' 
• Lead time for men and equipment off site, overlapping activities and 

communications fan-out and compliance feedback " 
• Length of Line Up at north and south closure ends 
• Queue time, north and south- decide which is to go first, ie longer lineups. 

Potential Problem Areas 

• Blasting Delays: in reality setting a set time for the'initiation of a blast based 
on schedule has proven to be problematic, the blaster should have the time to 
check and double check his loads, protective measures and site seCurity prior 
to detonating the blast, in the authors experience a well managed blasting' 
program can systematically punctual, but all it takes is one blocked hole to 
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throw a schedule out the window. 

The hazards associated with blasting are many, the last thing you want to do 
is rush or pressure the blaster into shortcutting industry standard procedures. 
When the shot is ready it should be fired, if that means missing a "on the hour 
firing time" it would be prudent to wait until the next available window. 

• Stability and Scafing Delays: Evaluation by the Geotechnical t;:ngineering Staff 
• Misfire Delays: are rare but they do happen, followWCr:;, procedure 
• Weather delays, productivity suffer);, forecast lightning :shuts down the 

blasting program until the hazard passes 
• Flyrock Problems, root cause to be evaluated and steps taken to remove 

hazard 

Process Evaluation 

• Float Time in Schedule= time available to increase blast volume 
• Time to Move Rock from Road, cubic metersJmin= predict cycle times for 
• Equipment Selection based on demand 

Recommendations based on evaluation 

• Size of Next Blast based on Previous Blast Performance 
• Pattern Geometry changes required 
• Stability Concems! Hazard Evaluation 

Movement of Excavated Material 

• Rock during the blast should'move paraUel with the road, north as much as 
possible 

• Material from the road will be trammed/skidded into this area from the 
traveled surface of the road to facilitate opening of the road and loading and 
haulage by the heavy equipment 

• As the cut is extended south this use of the cleared area win continue. 
Impact berms may be developed along the edge of the road 

• Rock falling onto the road is approximated at a maximum 81m3 from the 
outside edge of the cut, 10% contingency for rock fall from surface failures 
on the cut, Note (at the south end of the north cut this percentage wiIJ 
increase to 20%, the blast volume design shall reflect these changes and 
the volume of rock will be adjusted in the shot to accommodate the load, 
haul cycle. 

• 980 Cat wheeled loader(s) or equivalent anticipated to clear road 
• 345 or equivalent hydraulic excavator to machine scale face 
• 30 Tonne articulated trucks to move broken rock, antiCipated load between 

10 and 12 cubic meters 
• 20% of material will·be between 1 and 2.5 cubic m oversize 
• 5% of the material may require secondary blasting in the pit area. 
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Traffic Management 

• Blast Guards inside oftlag persons, non essential personal 
outside of guarded area, radio protocol 

• Signage required, Blasting Ahead, Turn off Radio Ahead, No 
Stopping, Blasting Signals, Danger Blasting Area, Watch for 
Falling Roel< 

• Road, Vehicular Traffic, 400m closure each side ofbtast, radio 
protocols 

• Emergency Vehicles: radio ahead to hold the shot or expedite one 
lane opening 

• Pedestrian: prohibit 
• Houses Below the Grade: are outside of the 60m one hole per 

delay radius, notification, guards at residences, keep back from 
windows etc. 

• Guards on Rail Grade: notification to BC Rail, inspection of tracks 
after shot 

• Trails in the Area: close, and flag 

The Cycle for the Operation is more complex then usually antiCipated, to get one large shot 
off per day the following· has to be completed based on 1600 au m 

• Survey /Layout time 2 Hours 
• Design of Shot 2 hours 24 hours prior to shot being drilled 
• Drill 1.5 shifts 
• Load and Shoot .5 shift 
• Muck 1.5 shifts 
• Scale variable from .S to 1 hours 
• Stabilize: variabie from 0 to 2 days 

Note - Activities may run concurrently 

Blast Design 

Sheared Back Wall, protected by buffer line, production holes based on pattern of holes 
with an optimal bench depth of 8m, burden and spacing 1.5x1.5m. 

Hole diameter 63.5mm, hole loaded with detonator sensitive NG based explosive product 
Load 2, 2 Cartridges of NG (Unirnax SOmm) in diameter in toe , 0.3 wooden spacer, 
alternate cartridges and spacer to within 2 m of surface, clear 1Smm stemming to surface. 

Detonation and timing 25 surface 1500ms downhole delay detonators, 1 hole per delay, 
17ms between rows 

Preshear to be detonated 300ms prior to any adjacent hole. No more then 5 holes per 
delay on shearline, redundant det cord path. Post shear sliver cuts, 25ms accumuiafive 
delay after the last pattem hole, redundant det cord path no more then 5 holes per delay 
on shearline. 
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ROCKCUiS SEcnON204 

PROPOSED BLAST DESIGN 

PROJECT NO. _<L.f'lL..<:..~-"-. __ _ 
File#: -------

(TO,BE StJBMlTI'ED NOT LESS 1'BAN I DAY BEFORE DRILLING) 

srrE b:E"i ,ms: 

iirciiir kBOw"mVt 2 .. .0 ~'=') si.oi-EANGU'. /(") SlOPELEl'IGTIl __ I"-''f'--___ Cm) 
ROCX·'I"m . ' '. U:/(;:u1i~" ~ 
DISTANCETONEA.===(UULITi) 217 (0)) 

ANTlCJ1'ATED DRTLLl'.NGDnAILS~ 

. l'ROrOS~!lNO.OFllACt:l:lNE~ .~ l>ROPOSEDAFPROX.NO. OFaoIES ::SO 
PROPOOEDAVG.lJf?tB' :i Cm) HOLE DlA....2£....Cmml 
nOPOSEONO.O~.R!?WS ;! APPROXHOI.:!1SPAClIlG ./. s=: C"')· BUJIDEN), S {ml 
l'ROl>OSEOMAl<JMUMDEl"l1! .~ (o» PROPOSEDHOLEINCL:(CIRCLE) v"'bieN. HO!UZ. VA:!UA1l!Z 
l'RoPOSED TOTAL lJl'l'T!I 1 ~ em) ~ 

PRO?QSrJ? l!LAST'"»Fm:s: 

EXPLosrvE'O"PE t/J?iiw«x ~~ EXPLOSmSIZ6 So """by <'/00 
A??R.OX NtiMEEl<.OFCAl>.TJ1lJJGES~'CJ A1'?ROX. TOTAL WEIGHT? =$ 
PROPOSEJ)NUMBEROi'lJEtA'I'S 74 DELAYTYi'llAlIDLENGTIl c11J?a Sl;;!"" 

. lJ'U11ATlOll~EvJo;?(=.E) E$: ~ . SA.'EITFtlSE =(S!'EC1iY) .P.g?£6 . 
BLA-S7lh"'<lMACElNE: nm; . . CRACITY_____ V'f7 

APl'Rox. VQLUME"tT ROClt 'rOllE 1ILAS'l:Ell 3.sO 
I$Orogo "k\S'f SJQITcg:. . 

.,' ... ;' ... :.-~: ... :. : 

SRQwrr§'FOLt.QWING: 

SCAlE 

(Use Additional Sh~ ifNecess3ry) 

BC- MOT 2004 204 (9 of 10) 
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ROCK CUTS SECTION 204 

PROPOSED BLAST DESIGN 

PROJECT NO. _Zt...,<::)t...,z "",2 __ _ 
FiIe#: _______ _ 

. ,. 

-. " (TO,BE SUBMlIIED NOT LESS THAN 1 DAY BEFORE DRILLING) 

SITE An AlI.S; 

~~W:mVY@Ti/':') ,$L()~ANGLE~r> $LOPELENGTIr __ ....!../~S--"'-___ {m) 

DISTA.'<CE TO NEAlreST STRUCTVRE (1JTILlT'i) '? 5 ()n) 

M"TICIl.'A'fE!}DNU,!NQ'DET AILS: 

PR~~P.<r.\3f.=n:~Q!.E$ 1'1 
l'ROl'OSEDAVG.DEi'J1j .S (",) 
P.RO?O$El)NO,OEUJWS=";·h_ 
:PROPOSED MAxr:MtiMDEPm ~ t" . (ttl) 
:PROl'OSEDTOTALD= 16? (m) , 

PROP9sEp l>LAS'(D'ttAn::s: 
EXPLOSlVEn::PR tAf,';"", K 
Al'EROX:tlUMBEROF C)(R'!"lUDGES z:,a 
PROl'OSED NUMSER O:i DE!.A YS Z Z-. 

:t!'!lT.<.A,TlONj)!MCEC.e(C!RC'Lll) E:ll: ~ , SAl'ETI'l'1JSE 
:&.AZTING MACEmE: TYl'.E ' CAPACITY 

EXPLOSIVE = 90 '"'" by 0?o 
Al'PROX TOTAL WElGH1 ~6S" 
DELAY TYPEANO LENGTIl 17/25"7.1"0<> 

0TllER(SPEClli'0 0r<A .. ' 
APPROX VOl;1:!ME"QFROCKTO:eElllASTED 38' 2- (rr?) 

nt°PQSI;llllLAST srg;rcJl::, . . ,', ';;'":,'':'' . 
" " . 

l'l..AN VIEW: CROSS-SECUONVIEW: 
-'.- .':"" r ;V$w _,."" 

l' .. ~~~Y 
• , 
." , T 

i·,· "- : .. , "l'&PR(}X lloUrLOCATIONir"+--
. A.~6iHOLEDE?TIl 

'11~?Qgl;OTlE-il:iPA=-
ROWi!YROWDELAYS . 
DETONATION DIRECTION 

" ·li:!GE't}..'? LOO,TlON 

tmLITY10CAnON 

Be, MOT 

• 71"T 
h5' 

e 

~4 , 
1. 

" 11"';' 
,~ 

• • 

(UseAddit.jon~ Sheets ifNeceS$UY) 

2004 

ems) 
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ROCK CUTS SECTION 204 

PROPOSED BLAST DESIGN 

PROJECT NO. _--'7:.....'7<--=5'--__ 
File#: ______ _ 

(1'O-.:l5E SUBMITfED NOT LESS THAN I DAY BEFORE DRILLING) 

DATEl'REPAIlED EeLS /<2.... os
!'ROPOSED BLAST DATE &6'1 .< r 0 sr

" "m.AZf#_ 

Sl'I"EDET.A:);LS~ , • 

BiirGB:t Alio~:aWY / & m) sLoPEANG!.E Y C') SLOI'ELENGTH / 2..... (m) 
:ROCK..TY.P.E .' . G.A'9d/~G ----'---'='---
D!STANCETONEAlUlS1' STRl.TCI"Ul<E (liTll.IT;') '2.t::? (m) 

ANTIcIPATEl) })RlJir..:tNG D'ET AILS: 

l'RClf'OSl'IDNO.QfBACKJ:.:I:NEEOLES /« l'.ROPOSEDAPPRQX.N0.Ol':a= S! 
l'ltOroS:S)"AVt:;.~_ t:; (m) IlOLEDlA.ZL- (mm) 
l';ROPOSEl)NO"OF,w.ws~~. A:P?ROX.:a~S?AClNG • 1.7 (m) !ll.1RDEN I, 7 em) 
l'.ROPOSEDMAXIMUMDEP1."h· . (ltIl PROPOsroBOLElNCL.: (CIRCLE) VERTICAL HORlZ. VAlUABLE 
PROPOSEDTOT.ALo,,'7l"H '" (m) • 

PROPjlsF.D 1!J..A!l'fDE'tA1Ls:. 

EXPLOSI'VETYrE' (/I'll~ 
A?PRQX.lIDM3'ER.OFCA:R:~ 'Z7$"" 
PROPOSED NUMBER OF DELAYS '3£ 

.~UOl<J»Evl~{CIRCLE) a:s: ~ " SA."EtY FUSE 
BLAS11NGMACEll<E: TYPE " CA?AcrrY 

.4.."f'itox. V9LuME"OF ROCK TO BE BLASTED _-""5::..:$<"-/'7'--__ (",3) 

PROPOSED BLASrSKlITC!!:. " . ~. . -'. ~ ," .:';'\...... " 
" ." . 

SHOw iHEFOLLOW!HG: C!l.OSS-SECTIONVJEW: 

~YED BY MlNlSTRY REl'RESENTAUYE (SlGNATlJR:E) ___________________ _ 

(Use Additional Sheet: if NecessaJ)') 

Be-MOT 2004 204 (Sof10) 
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ROCK CUTS SECTION 204 

PROPOSED BLASTDESIGN 

PROJECT NO. _"",<",Z.L.t...:;:1::-. __ 
Fil"#: _______ _ 

(TO.l?E S1JBMTrrED NOT LESS THAN 1 DAY BEFORE DRlLLING) 

DATE!'l<E?ARED £'e,6 /~ oS
PROPOSED BLAST DATE &43 .(""0 sr

. 'f!J..ASf# 

srrtDETA;)iLS' . . 

mirGri- kroVE'!1WY /& m) SLoPaANGLE Y (") SLOl'ELENGTH / 2.... (tn) 
:ROCK-TYPE .' . G.J?o/1(fe ----'--'='---
DlSTANCETO=STS1R=(T.)TILITy) '2cP (m) 

ANTlCIPA'fE)) l)JITL1JN(? X>'ETAU $~ 

l'lW?OS¥D NO. OF llACKt.n>lE EOlES ,I « PROPOSED A.l'PROX,,NO. O?EOLE.' S i 
PRol'bs:ED)" 'ro. D-::Frli_ ~;,,) HOLE PIA. XL- ('"1") 
PROPOSEDNO·0f,~9WS_ .' N1( AP?ROX,HOLESPAClNG ·/.7 (m) BURDEN 1,1 w~\.,m)~~ 
PROl'OSEDMAXlMUMDlll"l:h ·T . (m) PROPOSEDHOLElNCL.: (CIRCLE) VERTICAL HORIZ. == 
l'ROl'OSEDTOrALD::"'I'TH 1¢<L (m) 

l'Ro:P05:I:;D BLAS):'rigAtJ::s:· 

EXl'LOSlVE 1'1:'1$ r/ J1' (n <? K' 
AP?ROX N1.lMB'ER Of CAR.'j'Rll1GES -Z 7£ 
PROl'OSEDNUMllEROl'DEl..AYS :2( 

.~:nON!,Ev:iCEi(=.E) E;ll:~' SA!'EI'Yf1J$E 
BLAS'I'lNGMAClllNE: TYPE . CAl'ACIrY 

i,,:"f'iwx. VQL<JMc~FR=roBEBLASTED_-",5:..;$-:::.-7',--__ (,;J) 

!'ROPOSED "LAST SKetCH:. . 
• .:. '. ~ ," .,:I.~ ... '~. : 

.,' . 

UTILITY LOCATION 
- .. ' N0R.'FH~.'\il.ow 

CROSS-SECTIoN VIEW: 

BLASTER'S SJGNATGRE_~.===~::::=-=~~::::::= __ COMPANY 

~V"':D.8YMlNlSTltYREl'RESENTAnVE(SIGNATURE) ___________________ _ 

(Use AMition2.l Sheet; ifNecessmy) 

Be-MOT 2004 204 (9 of 10) 
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ROCKCtlTS SECTION 204 

PROPOSED BLAST DESIGN 

PROJECT NO. ____ :t:...,.1''-2<!:..-__ _ 
File#: ______________ ___ 

", .. , (To..BE SUBMITTED NOT LESS THAN 1 DAY BEFORE DRILLING) 

. QE!!ERAiL: 
DA'lEPREPA.'tSD ,t;;~ /1., Or 
fltOl'OSED:BLASTDATEftd ('1 as 
:BLAST# '2~ we uee 

. Ei~d . Y''7 __ 
B,l.M.n:'09!':T,lf?NAT: i.cute i,,«e. 
.~'P:ROl'ECTlON a.~ ST-ANDIlY·REQUIRED: (ClRCL5) l[ffj NO /t'I « 1'5 
SI!ED:ET..m.s~ , • 

~~6~~*,fe<'~). ~ANGLEL(") SW'ElENGTIl:-'-___ ('-=S-"-____ (m) 

DlSTANCEro=STRUCTUI\E(1J!lLIT"i) ""? 5 (Ill) 

M"TIClfA'I'EJ)DRlLLlNGDpAn.S: 

PR~.~O.Ql'~Cj{~Jl"= 1'1 PROPOSEDAPPROXNO.OFHOLES ., 'Sf' 
PROPOSE!) A YG. DEP1'll: , "5"!..S (m) 
P.RO?OSEDNO.OEROWS <;' 
PROPOSEDMA:XlMI:iMDE:!'I1l". . ~ < (m) 

!'!OLE ll!A...2f.. (=) 
AP?ROX. HOlE SPACING (, L em) J3t,.."tDEN /" ~ (m) 

PROPOSEDTOTALD:::.?l!l ?C (m)' 
l'ROPOsED!!OLElNCL.: (ClRCLE) ~ HOlUZ. YAlUABLE 

"ROPiJm> :Bust:o'stAtr:s. 

EXYl..OSIVETYl$ Ul.lf"'~ K 
APPROX. N!lMBER OF CA1U'RIDGES I,d 
PROPOSED NUMBER OF.l:>ELA YS Z Z-

EJ(PLOSlYE SIZE >,0 """ by <¥OO 
APPROX TOTAL WElG!!! • tfl" 

• DELAYTYPEANDLENGTE /7fLZso<> 
J:illJ:IA.llO!:!!EVl(;$i(CiRCLE) aB:~' SAr-:aT'lFUSE 
13LhSTlNG MAC:-llNE: TYPE . CAPACITY 

0'lEER (SPEClFY) 47<1« . 
APPROX YQI;uMEUFJloc:K TOllE:B!.AS!ED 3$ Z- ("l) 

PRQl'QSE.D:BLAST SKETCB:: 
.~ .,' ~ ' ...... :' ..... ;. ': 

S!lOWTIlIl1'OLLOWlN<j: PLANVEW: 
A' ••• 

SCALE 
_ P!1:!!..yrew . _.' ... , .. 

CRo=cnON 
:ROCK GEOMllll<.Y 

(..-- -,_:.. ""*PRG-Xl!OE!1LOCATIONS'-+-
APPROX. HOLE DE?1ll: 

__ . __ • . • • Ji,..%lP.Q,?,E;O rre..ml'A1"l'E:RN.-
ROW'$YROWDELAYS . 

DETONATIONDlRECTlON 
.. 'lifG~i'?LoCATION' 

U11Ll!YlOCATION 
N0lla'"d-l;RRoW 

• , 
." r • '/1"T 

j)'J5I. 

• 
~ 

,irt 
). • /"1;'-:;" 

.~ 
• • 

BlASTlNGCONSU'LTANTNAME ,iife. SIGNATIlRE,~"""'G """","<:",,,,=,-<-_COMPM'Y ;;:;;~~ 
BLASTER'SSlGNA'lt.1i.\E . r ~' COMl'ANY __ j.a.!1~=~"{iL/--.:CCI="'i1!1r~-"t.,-,-r,-,q",-_ 

~CElYEDBYMlNJST.RYRE?RESENrATlVE(SrGNATUl<E) _________________________ ~ 

(Use Additional Sheets ifNecessaryj 
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,,:' "'~.r.' 

"9 

INCIDENT ll'!"VESTIGATION REPORT 

1 Pre1;rni'turry 
1 Kiewit Incident 

I Interim ~ :> 
1 Contractor Incident Con1:n>ctOl" Name, 0.".">'1 ~""""--v~' <!>-N . 

1 :First Aid Only Case 1 Reportable Injury Case 1105s 1'ime Case 

1 Other Recordable Injury Case 1 Job TransferlRestricted Duty Case i Fatal 

1 Equipment, Propeo/ or VelUcIe Damage Over $100().OO i Major.or Serious E~viroumentalIncident 

Actual Severity: ""Minor a Serious 0 Major Potential Severity: a Minor 0 Serious ..IMqjor 

. TeamMember Name Title YeslNo 
Superintendent 1'4/(1t..1C. .{j/~""-"..D $'~/.-Jrc..,N }!!>WJ/ ·V~ 

Foreman - 8<A-577 "'<:. ::T"A-Scnv 00,;;;>'(' ~r ';:;~r'IzN y~. 

Safety Committee Member D~ M>oc:...O C'GwP~O"'~ Y6;;:l . 

Employee 5:rl-C;;~ ~/V.-ey ~&~. V&-S . 
Employee 

Project No. 9 '7..3 . 

Name Qflnjnred Employee: _____ ~7'-/_t'/:...:~A-"--------seJJ:: __ ",A/"",-~(!ff-,-, __ 

Employee Rome Address & Phone No, ____ '~;J.-+.6~;;f.:.-., _____________ .......:_ 

1'ime on Present Job: __ ....;,;r../,~;(L.:h.:.-. ___ Length of Service with Company: ~/:-r 
7 

Title/Occupation: ___ --'/I!:.::..;./c::~~!... . .....:... _____ 1.<:oreman: J/iis.~ 04//1 7,/ ~7'?!?'Z 
Superintendent: ,t!4A7Z1? "&,!f-Pl.a.rJ..P 

FORM 1104 Revised: JanuaryOZ, 2004 1 of. WESTERN CANADA DISTRICT 

1MJOQ MgT ./S'tJp1. Is tc repcrt dJJtr.j-.Jrie3 to the Dlstnct Safety Managerwithb:: 2.0' }-.Qun'Q)tJ-..i!! I>CcW'rtmcs. The. report is to be 
made i1: :pc;r$O]1 ar by prJJne. In aildition,. the 'b¢Lled Mr&Y. briMs I1tco/ent. T1!Vt!Stigalltm. Repb'rl farm is to be completed and 
<le/I:wrcd, emcJ/ed or faxed to the ~trictM"""Z"" tmdDl>b'id Safety M"""ZerwiiIW: 17; ""= oft1 .. a<cJdeni Inciu4ed with 1iU3 
repcn ir.a11 be c<>pf.es ofth.e. Prc,~Taskln.stnJ.cticnMceting-rcpt»'ts txl-veri1:g fIre last4 Pre--Taskb:stru.c:ion m.eet1ng3 by the !:y..J.f"ed 
employee aZongwUh the 'Ju::zard mwlywjo'r the cperatlar.. Plet::Se aJ.so. attach cm:y aikluw-r.a! i.7tYestiga::an tnj"onrulti:Jn. 1M Heme 
Office Safety I>~$ha1l bejerwardeJ1. i11is report wiik:ih 48 MW'S (}fflte tt.ceiJ!er..t.. 

" 
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INCIDENT INVESTIGATION REPORT 

Date of Incident: Ut:J',(]tV4:>,oA"Y h,"*, <7, Zoo s" Time: 8! g;;( AM:tPM 7 . 

Dateln:vestigationBegan: t4tkJ,vC"S,offl?' ~ 0/, 2OVYi'ime: /t .'00 A1WPM 
I 

I Stn«:k by Or Against 1 Caught -on or Between 1 ixpos~e ISliP 11TiP 

1 FaIT Same Level 1 FaIT From Elevation 1 Cantac:t With I OYerexertUm 

PM 
f1vI , 

, 1 ForeIgn Body 

EsfimatedNUlJlberofDaysAwayfromWOrk; ___ .,t.L~/..!1-,-,-_________ -,--__ _ 
) 

Estimated Nmnber ofRl>strictedDnty Days: __ ......:.",u---"I-f4 ________ -,.-____ _ 

Name {)fInjury orIDness: _______ ..!./V::...::-L/~/-t-:..__· ___________ _ 

Pm ofB<>dy Affected: (be sPecific, indicate left or right area if appJicable, Le. right index finger) 

Alj/A- ' 
DidEmployeeReporttoFirstAidjor1Teatment?1yes -@ Date: ~# ' 
Iffe.'>, By J1lhom; __ -,-I'I..",,-I.,:.A",--' ___ QJia1ifications: ___ _ 

Was the bIjtuy or Iflr..ess reported to the Supervisor dnd initialed on timecard? 1 Yes <::!f!!:) 
Date: /VIA· l/No, Explain': ______________ _ 

I 

Worker ReportajInjury!form # 1102) completed emil attached? i Yes 
l/No, Explain: '7L...<:l:'· " 

Was Authorization jar Initial ~ cmd Release oj Mediccil JYiformation Form (form # 11 03) issued to 
Worker cau:/ attached? \ Yes f.J:!.q/ If No, Explain: ';V/1 ' ' 

Name, Address and Phone Number ojHospitallDoc:tor: .IV;;8-- , 
I ) --------------------"\ .. 

l'ORM 1104 Ravised: January 02, 2004 2of5 WESTERN CJJlAOA DISTRICT 
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) 

INCIDENT INVESTIGATION REPORT 

Was Worker Accompanied to Medical Treatment? 1 ye.@)/Yes,BY Whom: __ -,-"v-f,d:.!.~--,-_' __ _ 

JIas the~r or Treating Physician been made aware of the Company's Return-to-WorkProgram? 
\ Yes~ lfNo, E;qJlain: Afi&= ' . 

. ' " . 

Description o/Property/EqUipmentlVehicle Involved: Ao/Q$ <-" ~?./t7-16r~ 
bV'v....n;3, v["'UTu..e A-r- ((/HI A &:-rAt-<- ~~ 0,..;- .r.?~. 

Natureo/1)amage: &~!,.vs/'<..<-en~· thC- ~E A-~ ~ ~ 
':5iM,4-.!, <-- 4.= ~ --C?"="Z-<:' dN' £CZ7'''<' ,'5?,-,o G' ,a;:;n:::. ~.i5 . 
/1k .f4.e.-.dtt", e !!?? t5v(4!Le;..rC£ ~ -62n: tJ?./ &a;c:_ 

Detailed narrafute description of the incident: - describe events that preceded the occurrence (use 
additional sheets as required) 

S~~.y&2 ~r17C>N o-;iZ'!: bK...,....;--r-, 

Causative Agent most directly rela.ted to.1ncident: (Obj ect, snbstance, material, machinery, equipment, 
conditions) f?_-yR~ (S. , . 

Was Weather a factor? 1 Yes lfyes, explain: 

FORM 1104 Revised: JaMary 02, ;2<)04 30f6 , WESTERN CIJ'IAOA OlSTRlCT 
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. , 
• 

lNCIDENTlNY'ESTIGATION REPORT 

Was this a Quality related injury? 1 Yes 
/V//f ' 

If yes, explain, . 

( 

Was this a Malntena:o.ce related injury? 1 Yes~ 
N/A: . 

If yes, explain: 

/ 

Unsafe ad: by injured a:o.cl!or others coc:ntrlbuting to incident: (be specific) . .,...JQ 

Personal Factors: (lacl!: ofkllowledge or skills, slow reaction, fatigue, etc.) /t.I c/ 

Personal Protective Equipment Required: (Indicate Yes, No or NJA) 

EyeIFacePl'otection V~ Seat Belt "vo SafetyBoocts "1'.o't1 Gloves <Ie:::":;. 

Gloves 1(0:s :ffi>rdlIat {'/2":$ Respirator P A- lIea~gProtectio)). rs"S . 
-.. . I ."....... . 

Was injure:t using all th~'r;"~ed equipment? (Indica~~;-No) "" .,. . If)).o,expbcin' ________________________________________________________ __ 

J{)b beingperi'onned attimeocf ~rence, 
_'i.S....90J:!"""'=~;;.l.::i. -"'1\J,u<~"'-_'_<?::__V\!.._"',?'NTt=...!...!...7t:2!sn="'AA""""~=;:c"__'_'N""~"_"='''___'.L__''~:::;<.==-.:C""-",,,'c..;"<:'-'..' _.~ ___ ' .. ,\ j 

Was a hazard analy$ prepared covering the task being'Wa5 perf{):nni:ng~ ~ 1 No 
Date of Last Job lIazard Analysis: Attach Copy of JB:A. 

If No, EoqIlaiD.: 

Is a revision ojthejob hazardanaIysis req:uired? ~ iNo 

JjYes, DatejorCompktion: _..!.r-=~=~tlr:.~~J'{ __ -'\..!.7 .. 9.~?P""""D"'~"'-'----------------------
1 

&plainwhyorwhynot: __________________________________________ __ 

~~~ 
(use additional sheets as rel]!dred) . . 
·;&ynr !lzo;rz...~o",J v./~ ,4£)(5<f?C./tf=r6- .,&.;§ ...... ~ on.! Ok!N;/~A-L. 
BVtZ-OeN.. --/'ec-d 7'-tr.sn# Ce"..C4-rdP A:N' d..-wS-z. 

"~) 
----------------------------------------------------~ 

FORM 1104 Revised: January. 02, ZOO4 40f6 WSSTERN CANADA DISTRICT 
\ , 
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. J 

INCIDENT INVESTIGATION REPORT 

dIiJj\ft~~~.~ 
(use addf:tional sheets as required) 
'I.Z:~ C;1+V"!;<:!:i' tj,?!-s. 1L.,..,g i«7rtA-? MA::rz-;.tV(,,;' e;-¢' 'T.i+&. 

, 

c..n: o/,,--;e:S f)t/?5 ?O ""/'",."..c;- .POOle.. ~r6 t%&<:JI"-'/.::nzY/l-,N-J;) /fJr}'2..C 
J2r;re? ?'7"c: ~$_ M/Z.tf{. J:b~G 7nZ;·.fSA.c5.S 2b /{/Cfr A'!"£"OGJ 
tJ-.(J'C A:tJrv$r,..-t <-"'r// e;e -F"...-c 1£..G~:r7"';;; <!>F"- rl'+"i!' C+&CS 

'A-cfO Mttfr./;r-~ MA-?"'S ~ ~c.""'?:::> @AI;fJ .3~<:P $:pAS ,rtC (U/fr:5 -;S(;..r.,o;"c..v /.)z?pv 7rt-C &ore: c'fW'5.tr/G CvrO~5 
at: -r.-re ,!l)df»/ &..t-"'d?7Z.rc- ~..A-/2)?e...:s. A-~ -rrr-G .&..A-sr 
cwY &"7$;&/ /j-,tZ}/ §? z-coS"":. . . ~z-?i6,.f dt~ ¢?,v ~ Y 
C;;, U::.>o3-. A= &+r:.?7:_dlL~::J &...£ td'/P::e V/l/417/'l-;C/{..d:.t2/ 

"What can be done to prevent a recu'crence of this type of incident: Descfibe'Col'fective4'C1:ions taken I by whom / 
.date implemented (use additional sheets as required). - .::, .. ;") :.>- -'. ~ : 
'7f&f'f A-?r'~? c=a..a......ee.nvC ..At:=-r?<J~ . 

FORM 1104 Revised: January 02, 2004 SoH WESTERN CANADA DlSmlCT 
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INCIDEI'j"T INVESTIGATION REPORT 

.f' ''''''. 

j 

- --------------------------------'-- .''', 
" \ 

_ J 

Date Reportl'repared: Ie---r7Z;t1-'L 

ReportRevie~ed by: (Verlfywifu initials) 

CommentS: 

FORl\! 1104 Revised: Januruy 02, 2004: 60f5 WESTERN CANADA OISTRJCT 
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9) DESCRIPTION OF EVENT: 

February 08: Placed mats on blast using 50 T crane, blast went off, a cut off occurred 
(portion of the blast went off). Blast left guarded overnight. 
February 09: Assessed cut off, retied six shear line and :fuur production holes. The blast 
was re-matted with excavator on day shift. Two additional blast mats added to toe for 
additional protection for weight Blast initiated at 8:35pm, fly rock witnessed from lower 
blast mats that flipped upwards. Fly rock was noted in a southwestem patt= on 
roadway. Guard stationed near Monitzambert Creek heard and seen small rock enter 
into guarded area. 
Resident from approached guard and stated that he heard three rocks hit 
his roof, followed by a small patter. Resident was directed to talk to the blaster and site 
superintendent. Resident was informed that no more blasting would occur for the 
evening. The incident would be followed up and measures taken. Roadway was cleaned 
and cleared and traffic was reopened. 
Initial investigation ofMontizambert Wynd showed small (112-1") offty rock on south 
side 
Blast area secured., cordoned off and guarded overnight as there was' a secondary cut off. 
Began initial investigation and witness statements taken. ' 

, . , . 
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13) CORRECTIVE ACTIONS 

• Blaster or record (shot firer) w:i11load the shot, mat the shot, and fire the shot for 
consistency of the blasting operations. 

• A loading diagram w:i11 be used to address typical loading and any untypical 
holes. This will be incorporated into our QC program and will be a requirement 
of Oddy Construction. This w:i11 be performed fur each blast. Please see attached 
diagram, . 

• Mats on steep slope angles w:i11 be chained back to pins. Chains w:i11 be utilized in 
place of the wire rope slings, which are not adjustable .. 
Mats on slopes will also have pins drilled into the face so that when mats are 
placed over them they w:i11 not slip. See sketch #1 
Mats draped over a face will be chained to additional mats for dead weight to. stop 
mats. Artificial burden w:i11 also be used in certain situations. See Sketch #2 

• To reduce potential cut offs in the shear line for a post shear blast. The 
unid5rectiona117 MS connectors in the shear line will be replaced with 
bidirectional 17 MS connectors. With the use of this bidirectional connector, it ., 
w:i11 enable the shear line to fire from both directions. See attached wiring 
diagram. 

• Blast direction of the North Monty cut will be reversed. Blast will be fired 
para1Jel to the highway and to the north. . 

". i. 
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KIEWIT SONS Co. 
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PETER KIEWIT SONS Co. LOADING DIAGRAM 
LOCATION: WEATHER 

DATE: TIME: WlND 

e 

~1500 
~ <1 ·l l. l ~ ~ .~:~ ® ® ® 

0,'-0 ~ 
@---" 760,'-0 ,L® ® @ ® 0 ® 

760, ~ 0 760~, ,L~ ® e ® 0 0) 8~f-
760,,-<]) g 
760 "' 0 e 0 0 0) 0-0' ,,-CD ,L0 
760~ g . 
760,~C9 ~L® ® e 0 ® 0 @>---, 
760''-a5 g 
760,<...-, ,< ':',L 0 0 e 0 0 0 @>---" 
760 " '-0) .. ,l8 . 
760'~<J - ~ ® 0 0 0 0 0 0-- I" 
760,~(,f g 
760,i<-(? ,P=-0 0 e 0 0 0 ~ [<. 

. J60 ':'=-~ g 

760,~ -.~0 ® e ® 0 .0 ~ 4 

760-'i<-~ g : 

@---,'-760 -.l<--I l' -. f=-® e o .0 0 G 
760 ® i"- . z 

z /Z z Z· Z 
0:: 0 o 0 0 0 0 

"" 
~ W § § E § § § 

tJ.. " 
W tJ.. ::J ~M?~ 

:::l ::J :;;) 
:I:, ::J 0 0 0 0 
CJ) ro o 0 0 0 0 

0::: 0:::' 0::: 0::: c: c: 
'a.. a.. a. c.. a. a.. 

~,ue- ..4dG,;t)&tA/S-&O$~,A',?" 
I"" LOADING TYPICAl. UNLESS NOTED BELOW" PRODUCT: 

SHEAR LINE BUFFER PRODUCTION 
HOlENe. DEPTH lOAD HOLENe. DEPTH, lOAD HOlENe. DEPTH LOAD BURDEN 

, TYP. TYP, tTYP. 

. 
'; 

.. 
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BLAST .:' 00 DATE fi>b ~ TIMESLMTED 1/;00 p."", 
LOOATION -lYlCl0'4'r1llhL.Jill'-'lloUnllW"-_____ _ 

OlSTANCE tcon'rneaItlsl sUtJ¢W(I}/foadway1 ~LW!M!.k-~ ___ _ 

WE;ATHER:, cJe.:>,c . WIND: _""2-"'-___ mpl! 

MATERlAlBLASTEO: -"'C7\'?X"'J.hl.IJVlIL\1g.l5o __ -'-_____ _ 

EXPLOSIVES:T\'p."lI,. 5~ b<M~e UYliW1llK. 
C{ ~ J<.lt IA'J 

INITlA110N DaVIOf:: o g,B. Cap 0 S,r-.Assombly 

OUler IV. z: /.. 
ELE:O'fRICAt.: Ollms/Sodss ____ Caps p6rSQfWS -----

No, ofsorlss __ _ 

SLASTING.DliVICE:~!1(-----------

Holo OOpth Bu(dor't Spacing N~~~! NQ,QI 
N •• DaIs: ., SUcks 

:J.'j( "7w. 't, I.E: . -I"" 00 

-

.. ",. 

>;: 

, BEfORE THE BLAST: ", 

Woro alll;:lrwlt$ ,heolled? ~Y" 0, N. , 
Were bIasU'(l9 mats \,Is00:1 Vas' a N. 
WfJro flll tvxotlsOS aUa/dad? Yes D ~. 

Wetl) guard$ Mly lnsttvctoo? rn~:: D No 
\'fsra-Waffllng slijnals given? 0 No 

SKETOH OFLOAOJl{G PATIERN 

Was fly V", D Ilo 

Warfl all Jl11:GOro$- & OlhQr UMtlt(! ~ Yes a NQ 
wndJlions couOCWd? 

~Ye~' Was the all-claar signal giVen? D No 

NOTES. AfiMARKS: 

HELPERS: _ILDefZ!G1l.i---L!ICI.i~W!!JIW'/I ______ _ 
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BLASTll 61 oAlek\:' 'i llMeBLAmO It:MfM., 
lOCATION JO.JJcd'-"-~\..."-.Lf'V\=o,,-Y\-,-WI-L---'-_____ _ 

DISTANCE from nt~aw$t slttICture(roadway? -,g~e,-M!!!.I ____ _ 
WEATHER: CleAJi"" WINO: (!) mph 

IMTeAIAl BLASTED: -.!C..:7<lW.w.;!\'J"'L;I.el£. ____ ~ __ _ 

eXPLOSIVES: 1)'p""'I,. __ ,.;;;50='-')1,""'4,,6"'6"-_____ _ 
40lNOD UI1IWl# 

INlllATION DeVICE' o E.B. cap 0 S.F. Assembly 

OUIeC "'fr~L, , 
EU!CrRlOAl:Ohmslserles :-. ___ oapspersarfns 

No. of sarlos ___ ohms Ut clrcult 

BLASTING OEVIQE: -jf'LrJ"'fI!J'pe,I<L(--------~--

Hole Deplh .Borden Spacl"ll NO.¢! No. 01 
No. Oalays Slick' 

T (( (,I- , 

• 
. , . , , , 

r('Y "> :;((2 ~.!I·,\;hl' 
{ .. 

f. I'(~ (l J ,.,..//, ',I 
"C 

, ,. 

BI!FOnE! THE BLAST: 
~.') 

Wero a~ clrculls chaekod? fRY" 0 No 
\'Iofo bfaslingmats used? Yo, 0 No 
Welo tlU aC«ISS9S guanf&d? ~~:: 0 No 
Welo gv~rds Mly InsIIUcl~? 0 No 
Wero warnffItJ t:Juftaf$ glvun? Yas D N. 

SKETOH OF lOADING PATTERN 

. , 

WMlly malO/lal Mnkol!od? o No 

~ Wew (1)1 mIsfires & othor vnsafe 0 Yes 
eondiI.loJlSCOfrecl(K!? ./ 

Was IhB HlI·daar signal given? ~ YM 0 No 

NOTES & REMARKS: I1rea ",05 "((lICe,!,, Ifl'r'. <'pI (J-FP: 
wo,$ elealt wit\.. b~ all' Sttpdv,'sor 

HE~EAS: ______________________________ _ 

• 

, 
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j, 

. \ 

BLAST. 

LOCATION 

6::t. OAT" feb-c) TIME BLASTED 8:35p.M. 
Monti North - Se<l.-.-fo $<Cy' 

DISTANCE (10m ne-aral'i1 stluctufIJ'/oadwsy? --,®"",.lYY'>""'~ ___ _ 
WEATHER: cIeClf Lli'Wt) WIND:_-I.O.l.-___ mph 

MATERIAL BLASTED: ---l.G:;tV1l'..£M!D\i,.t!-'R~ ______ _ 

EXPLOSIVES: T"",,,I,. $OX,-\O Q 40 P<!\ 0 a 

INITIA liON DEVICE; 

U YI i fYlr:t\\ 

O. G.B.Cap 0 S.F.A~s!lmbty 

OthO! f\1.7,,-", 

EU!CTRIOAL; Ohmslsurfas ____ Caps par sarl08 ____ _ 

No, o'.!J6ffas ____ Ohms rndrwlt ____ _ 

alAS~JNG OeV1CE: -Ifrn'O"!rfl4"8CiL-----------

Holo . Deplh aurden S""O"ll 
NO,of NQ,ol 

No. Oal;w.$ StIcks ,,, - "" .. "j,' . e,J, 
fA""', 1'11/ erOs£. "'1'\, f' 

I I, I >a.<: ho* .1': h.6,'" (l>n U 

L {(> 'Fe( 'il ('rA,.. 
" C 

- . 

/-------. .. • > 

. '~, 
. ':-

---,----

. :. 

BEFORE THE l1LAS"f; • 

WOf9 -andreulls chocked? ~o, 0 No 
Were blasllng mat$lJsed? 

~ 
D No 

\"Iera aH aoeosSO$ guarded? (3,' CJ N. 
Wore yuanls {ully Instructed'? •• D N. 
Were wwnfog .s!gnafs .siveR? Yo, 0 N. 

SKuTCH of LOADING PATIr:RIf 
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, 

_'. l 

\ 
..... ~ .... 

INCIDENT STATEMENT 
(please prim) 

Time: J f ()O P/ff 
~='.~~~~~~------------

Project: _____________________ Locatiom J'Y/M if '2 11'11 b~+ LlrI1r 
Statementof: 

Ad&ess: 

Occupation: 151/Ts7ers Hell?£r
Employer: ,1ik1 c... exlOly 
Dafe ofJncident.m ~. OJ -Of) 

Telephone Num
Occupation EXpelience (# of years): _ 

~ddress: &0 lden RC:r 
TimeofJncident: <373.5 ftn· 

INCIDE..1IIT STA'I'EMEN'l' • descrlbe in detail- using a diagram, or photos of site to describe incident 
(use additional sheets as requjred) 

~~Ld -{he Rr' J",,p "''''' ,'\. 10 h- <:("}U oP h(ll ,"{;1
v , I I 

I . . ' .j . . . , I' 

. 

I 
f 

I , 

I. 
! 
I 

.! 

I 

I 

ID fi'fI~11 !6lrkV'1:-6 tSff4.st+":mt: j twi:'f t.NitvcfeJJ..1J.v.rik.. 2/,01 ... -::;;'4.:::>:1'10;' 

j. t?!~ llPl! /'!)r" 1\ ~ M j.: "'" ill ruwrrQ 214-M be J LmM 'k7 h :r.r_
u v 

/ 
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., 

INCIDENT STATEMENT 
(please print) 

I believe the preceding sta:tement to be true to the best of my knowledge. 

Date: ___________ Signature: _____________ _ 

FORM 1105 
JANUARY 02, 2004 

Zof2 WESTERN CANADA DiSTRICT 

( 
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·' 

INCIDENT STATEMENT 
(please print) 

Project: S <e.a.. kS E;r :tf. 17 3 

Statement of: 

Ad&ess: . 
, Telephone Numbe

Occupation: Eq '" ''f M. q.A+ CJ f ~~ Oooupation Experience (iF ofyellIS): 

Employer: P d-v- }:./, <:: IV,' I- Address: ___ ,--________ _ 

Date of Incident (::-e.!' '7 /11 'r Time of Incident: __ ...::.'?,,-,-: ...::.?>_"---+t?_Ik._, __ 
) 

INCIDENT STAT.EMENT - descn'be in detail- using a diagram, j)r photos of site to describe incident 
{usea<lditienal sheets-as req).ilied) 

: I 

"'="'\J--t--+--t-~-;-lr-:-T::--t-+--t--t--j-t-+--+--b--+--If,,:-t-:+::-+-+,..-j--t-:-I 
" ',' .; .1 ," .,'. • • ., '. 

FORM 1105 
JANUARY 02, 2004 

lofZ WSSTERNCANADA DISTRICT 
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INCIDENT STATE..l\1ENT 
(please print) 

/z:t!f"f(;)4.'>e."" Oe<A U-e.. s/,;:§J~' .JL ...... S<-v',<--e(S 

~c:::--- ~ /\-.. r /.e. /-.... ._ I -;s <'<. C '" ~ . Se; ~",-.A J ~ 

s~ ~ c<> c..-(c iNT. 0 J ,to ____ . ~ b Q ~ 
J ~ s IM,.J- "f~ -<c. ({ .,. 'fd- c- (/' ~/' e:--.,A' & 
56' J6, t. Iv ~ / <0;, ""-.-e? c.-.-J' ~ v!2cetA- v-t u.... 

M ......... /............ , /,(·.)i f d&c.--/c-, 'l~e.." ,I1/\o........{':::' 

r:. •. 
--"-----'---'-~:-. .:.... ----~-"---'--""--~-'--. ....:..:'-. ---,,---,-' .,.\. . 

. .., :. .' 

I believe the J?recedJng state:tnent to be true to the best of my knowledge. 

Date: rb' -'C.b ~/a 5~ Signature

FORM 1105 
JANUARY 02. 2004 

.' ZofZ WESTERN CANADA DISTRICT 

Page 88 
TRA-2012-00300

S22



'.' 

"-:.\ 
. 7 

.. 

INCIDENT STATEMENT 
(l?1ease print) 

D~ __ ~~~~~~~.~)~~~p~~ __________ ~_~:~AQ~~A~~2~~ ____________ ___ 

. Project: _-=;',-,"""=_=="',-,6=:e.",yp' _. ________ .. Location: _~..-v.="""="""-,./e:L~~="'''''''''=~77;.<>Cc.:.·---__ 

Occu:plrtion: _~~~~;,<"'~~~=. :;!'_:;;'_",' ~,:;,,,~k::::::?;::=-_____ ·_Occu:pati.on Experience (if of years): 

Employer: __ --'i?~~"'~:.,,:s''''.'--______ Address: ______________ _ 

INCIDENT STATEMENT - describe in detail- using a diagram, OJ: photos of site to describe incident 
(use addili€>!1iil sheets· as reqaired) 

Dia:r= 

I 

.;;'::- . \H--+--t--+--+-~'---+__+-+__+___f-+-_+-+__+__+-_b:__+--l_:__+__+..,.......+____+__I 
I.......... ' .,' ., ." .• 

.......... 

;;- ...... 

'1&4""= ~~'7,r &SI ~.,.... ""'",...~ 

..... > /' :> 

FORM 1105 
JANUMY 02, 2004 

lof2 WESTERN CANMJA DlSTRlCT 
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,. , ; 

INCIDENT STATEMENT 
(Please priItt) 

.,../ r __ 

; ? ? 

• > c· , I 

g 35' .-9,7 ::::;< .-'~i> Pfrec-<:. (-

.. '!..~-"""",?Z=,-::;;;.,,,,,,,,_--,p;;,,,' "''''''''''''.'''''7'''''.<.. .... ' -,.t$=~",-"<,,,' _",6::..z._··-,.L:J."==_·",6.,,,· r:-A=io",~,--_. -"~"''''''''~''''''''''''·7·V. ... ·_· ",e"""""'="""'-"·,,,-..;A'.l::'\?'"'<''''~:;-\~<(j-· ",4-,=-",J:.:",'=<,,,,-<':='_' _. _._ •.• ~.,.., 
- :;>' . 7 /'r 

g;. ",-,...£ S"");1 <= . 

..--
kff~~ ..J,,~ .:sA~#-/ - d~' ~ 

I believe the preceding statement to be true to the best of my knowle<lge. 

FORMiiOS 
JANUAAY 02, 2004 

. 
Signature: - ' 

Zof2 WESTERN CI'WJ:JA DlSTRlCf 
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., .. ..-..::" 

.-
I' ' ,',;: 

~ 
, ' 

) 

:' ." 

INCIDENT STATEMENT 

Date: f!:,6 - 9 - 0.$ 

Project: .:fT9C{~ S.ea.. +<> Sky 

Statement of: 
I 

(please print) 

Time: 10!'-\s p,M. 

Locafion: Nt.f\th Mcm1i' 

AM;ess: 
" 

Occupa:ti.on Experience (# of years): - -__ 
, 

:E:mployer: Ol'W'f C~Y\.sSme.}\Gb Address: fu..:. \\5Zl} Gg);.!go B.f!:, Vo"" ;ih¢ 

Date' of Incident: _t....,e"'he:-:..::Ql:-::J.05=. _______ Time oflncident: g: 35 p 1M. 

. ' 

INCIDENT STATEMENT .. describe in detail- using a dia~ 0)." photos of site to describe incident 
E= addi1i",:aal sheets- as reqcired) . 

: 

, 

\epded :3 ~iieJ, G-n do., 610;£+ .f§.b- 8-05 , . I 

Wi&> . x $ ,f''''''''' '''''§ c..+ Q, 5~~X5'+ pxlkrn with !'j) Sbeo.rl'-ne boles '?-t-
DO i"",\-, $P';~ 11¥ct t>M(q -tiM j" tC> do 0. ~+ sMM l 0.\\ ¥Oc\~e-'A 
ho\€.~ f;{'e - ,(S-\: ~ -tneY'\ 1n~ Sh~iN.) 

FORM 1105 
JANUARY 02, 2004 

101'2 WESTERN CmAnA DISTRlCT 
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INCIDENT STATEMEl\'T 
(please print) 

left -b 8t)Q,fQ, -fu... tm\v\tl$\-M-. f'OOkrla.\ ~ es.\\ k;,,,,,,,;\± ~}\ e\!'oM ~m ' 

fho. (!>;fAA>- My Svpervisor) (<JC,('f lViC,l(e\ f t:.~ o,,\-e;rkel> of ±hf s\'W~OV\ 

~ Mc;ueA On h ,JO\,> <iN" A--\; appro)! 7'."00 8·&1= if) fe!/e0?!}WrJ a.nd 

ckal wit\-- 6i+tm,-\'on. I reWrt}% -m::ph sd,z <At "'~~'6 6:% t',TM. !M Feb'l 06 

-!he. bW LpA.S f€ -l'i\O..-\-\-o;&., WxI rM1lf fa £fr •• furv ±<:>ki (\'I". -+k b\ru;+ bad 
\ 

r" , I 

been reM.A. .r;.r,cl QJ\ problems denl\ Mitt- Gtnd ttlllS C\d£!fW±~ rno.;Ite4 C,, 
,OrYJ, fmy 16;£;'1:£-: .. "&t '3:3;) p.JI\'\~"T :,jr;;.j.kkd.:.bh.s+, :~vij4~:,,' , .. ' ".,,:-- ' 

S;\<>,,\b fOM blew,o..wWf fcem l,pall ec.P&~_£N feel? 0f--'siy,rd~"",§ 
frOro Clp~'!,. Size of a, f>O:ft'oo,\\ t,., Sj,;?" , 'Of <2:- £i'f¥COQ,t\ ' . .Ih~ jtiarJ. +: 
pWeA Cn McmtiZo,m'Nd Ian¢- (Ides; l.oruilQ ti;h,C)., is AppiQli '80m M€5t 

~,~ \1 . 1 

Of: blMS siI-e tk'l:!.'? ins,-1rcc!m to .$Co.n <'C6(eb:'-£ OY\~ fI\' f@ 1MI',] =tbls 

(2fllCRdilf!2 . Des; wo,"> a pfrC!<!.checi. her ~ 

tcli -thor roof uJQs hit 31imes 5Db&+adi<ill'f fQl/ac""r! h¥ Sm::;I\ 

fin)!;'€? Iff [.ocj,: • ern ;i N\Mi?cl~, l,YIlJest::3g'ti® $miil\ ·fie.::",", 'aF bhsf ,f@ 

~OP' :t"-flrb jy:, die....",.w Ildefe, Qthaecl iY\ bi~ cinVe """¥ iii\):!. Or.. C0%my 

IraA;~ t~ ~\5 Dr\Y~Np!f' , " 

1 believe'the po:eceding ~nt to :be true to the best of my knowledge. 

FORM 11\l5 
JANlJP.J!Y 02, 2004 

2oi2 WESTEiRN CANADA OIS1RlCT 
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TRANSMITTAL 

Sulm # 120, 1 0651 ShellbridgeW;ry (Bldg, $), PROJECT NO. TRANSMI1TAL NO. Richmond, Be 

@) VSX2NB 
Tel, (604) 922-5622 

083019 TO-091 
Peter Kiewit Sons Co. 

rm:.: (604) 92:2~ 
Note: Transmittal frOm Jobsite Office 

TO: SeoloSky Action OellvG!y OATE: Feb. 12, 2005 Pase 1 of 1 Roqulrcd 
Atten: Ed GohJ (STS) 

FROM: Kiewit -Kevin Yang 
1300-1 075 W. Georgia 

OJ Email 
Vancouver BC V6E 3C9 

Tel. 604-669-8848 Fax. 604-605-5936 

EmaU. ed.oohf@gernsS. gOY. be. ca 

CClpiooto: SUBJECT: 
1 Blair Bowen (STS) OJ Email 
2 stacy Bjornson (STS) OJ Email D & B Plans a nd Incident Investigation Report 
3 Rob AhoJa (STS) OJ Email 
4 

5 

6 

7 
We aroforwardlng tnefollowfng documents. to you by: EmaU 

8 NOTE 
9 

10 
. 

Document No, Rev No. No. of Descriptionrrdle Copies 

1 Interim Blasting Plan - Montizam bert Rock Cuts 

1 Progressive Blasting Plan - Lonetree Rock Cuts 

1 Incident Investigation Report - Feb 8, 2005 Fly Rock 

Action 01- For ItlforrnmicH'l IR - lmomal RovIow-
Requ~ed: DA - For Approval IC-lncorpor;W Corttl'1'Wnts 

DC - For Commenl!t R-Record 
OR- For Ra!er~ Only RE - Rooubmit 
RA - Review-and ActIon 
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Derkson, Debra TRAN:EX 

From: Gohl, Ed E TRAN:EX 
Sent: 
To: 

saturday, February 12, 2005 11 :56 AM 
'David Wallace'; Bowen, Blair TRAN:EX 

Cc: 
Subject: 

Ahola, Rob TRAN:EX; 'Ryan Tones'; 'Jeff Raine' 
RE: MoT stop Work Order - Blasting 

David, with respect to your request for a stop work order, please direct your attention to 
Schedule J Sections J3.9 to J4.3 and then ask the question again. 

Ed 

-----Original Message-----
From: David Wallace [mailto:David.wallace@Kiewit.ca] 
Sent: Saturday, February 12, 290S 11:10 AM 
To: Bowen, Blair TRAN:EX 
Cc: Gohl, Ed E TRAN:EX; Ahola, Rob TRAN:EX; 'Ryan Tones'; 'Jeff Raine' 
Subject: RE: MoT Stop Work Order - Blasting 

( ... slight correction) 

Blair: 

Your concerns below are addressed in the WCB report. 

We reiterate the statement that WCB has not issued a stop work order and are satisfied 
with our drill & blast program, the handling of the incident and the corrective measures 
that we are bringing to our procedures. We are looking at minor fine tuning and not 
wholesale changes. 

Your January 27th (not February 24th) directive has limited OUr drilling & blasting 
operations to the point that we went from 2-3 blasts per day to 9-1 blast per day. We 
went from mucking 7,552 m3 the week of January 
16-22 to 2,712 m3 last week. This week our mucking operation has caught up with the 
available blasted material. Given the pending stop work order, there is no more blasted 
rock to excavate. We were ramping up to 
10,909 m3 per week with the mobilization of 7 Volvo articulated 30 & 35 tn haul units to 
meet our budget constraints. 

We require confirmation by letter that MoT has issued a stop work order. 
If we are to send home 190 employees and park $leM worth of equipment while we sort out 
these new constraints, we want an official letter from MoT. 

David A. Wallace, P. Eng, 
Construction Manager 
Sea-to-Sky Highway Improvement Project - DB2 Sunset Beach to Lions Bay 

Peter Kiewit Sons Co. 
19651 Shellbridge Way, Suite 120 
Richmond, B.C. 
V6X 2W8 
Tel: 694-922-5622 
Fax: 694-922-5623 
Cell:
Email: David.Wallace@Kiewit.ca 

-----Original Message-----
1 
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From: Bowen, Blair TRAN:EX [mailto:Blair.Bowen@gemsS.gov.bc.ca] 
Sent: Friday, February 11, 2005 5:19 PM 
To: 'David Wallace' 
Cc: Gohl, Ed E TRAN:EX; Ahola, Rob TRAN:EX; 'Ryan Tones'; 'Jeff Raine' 
Subject: RE: MoT Stop Work Order - Blasting 

oavid, 

Sorry ! did not get back to right away as I with Eric Oddy inspecting a vehicle at 
for possible flyrock damage. 

However, to address your e-mail below. My understanding was that WCB was awaiting PKS's 
report and that the gentlemen attending on WCB's behalf were going to discuss the issue 
with their manager upon receipt of the report. 
That said, we on site feel that our request to review the blast plan for the remaining 
work in the Montezambert Creek area, along with corrective actions and the WCB submittal, 
prior to the start-up of the blasting program is not only reasonable but warranted 
considering events over the last couple of days. 

In addition to the flyrock incidentthe traffic delay caused by the blast was 
21 minutes before the release of the northbound lane (clear 82 cars before the release of 
the south bound lanes). If we consider Schedule J 3.0 "Stoppage Compliance" this stoppage 
is considered non compliant in all possible Schedule J scenarios, let alone this 
particular circumstance. 

As such, the contractor is to "review the Traffic Management Plan and, if applicable, the 
Blasting Plan to determine the cause and prevent future non compliance." This is also 
again stated in 34.3 which further states that a new Blasting plan and updated TMP shall 
be submitted for: 

1. Non-compliant stoppages. 
2. Changes in natural rock characteristics such as geology, faults 
and 
fractures. 
3. When a new rock excavation location or face is initiated. 
4. When the proximity of the rock excavation to the travelled 
roadway 
or height of rock excavation changes, either of which may not permit continuation of the 
current stoppage duration. 
5. As required by the Ministry Representative 

To this end we are only asking that the blast plan be resubmitted to expedite the return 
to work in the Montezambert area and that a progressive blasting plan be submitted for 
work at Lone Tree. It was felt that this would expedite the return to work rather than us 
asking for the resubmission of entire TMP and the Blast Plan as allowed under the 
contract. 

I have spoken with Ryan and Grayson, they understand what is required for the initiation 
of work at Lone Tree and resumption of work at the Montezambert area. As'is indicated 
below and also inin a seprate e-mail to Ryan (hardcopy to Grayson), as well as in an 
inperson discussion with Ryan, Grayson, Scott Parker Eric Oddy this afternoon in the PKS 
meeting room. 

As per Mr. Parker's credentials we agree that they are first rate and we at the Project 
would feel a greater level of comfort if PKS took it upon themselves to have Oddy's blast 
consultant playa larger role on site. I am sure his many years of experience would 
complement the eagerness of the junior engineers and EITs. However, with reference to 
requiring an engineer's seal for the blast plans we feel it prudent that the blast plans 
should have one just as the TMP has one. 
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Flease call if you have further questions. It is likely that a letter will be issued 
Monday, if required. 

Blair Bowen, Project Coordinator 
sea-to-sky Highway Improvement Project 
(604) 818-3895 
blair.bowen@gems8.gov.bc.ca 

-----Original Message-----
From: David Wallace [mailto:David.Wallace@Kiewit.ca] 
sent: Friday, February 11, 2005 3:29 PM 
To: Bowen, Blair TRAN:EX 
Cc: Gohl, Ed E TRAN:EX; Ahola, Rob TRAN:EX; 'Ryan Tones'; 'Jeff Raine' 
Subject: MoT stop Work Order - Blasting 

Blair: 

Could you please send us an official letter outlining exactly what MoT is requesting and 
the reasons for the "stop work order(s)". 

WCB, as a result of yesterday's incident meeting and review of our drill & blast 
procedures, did "not" issue a stop work order. We understand 
that we are generally compliant with WCB rules and regulations. We are 
expecting to issue the incident & corrective action report this afternoon. 

It is uncommon practice (not a weB reqUirement) to have a P.Eng. stamp surface blasting 
operations and there are not many qualified individuals in this field (unless you are 
talking underground mining engineering situations). Our drill & blast consultant, scott 
Parker, is a licensed blaster and a recognized expert in the field. 

Our blasts have been designed by Scott Parker in consultation with Oddy and PKS, we have 
built scale models of these rock cuts (which were shown to WCB and include the Kelvin 
south rock excavation that has started) and each blast has a drawing and numbered 
sequence. 

Yesterday's discussion with WCB was not about wholesale changes in our drilling and 
blasting operation. Rather, we were discussing refinements (fine tuning) to prevent 
future flyrock incidents. These refinements were adopted immediately in our operations 
and are discussed in the incident and corrective action report to come. 

David A. Wallace, P. Eng. 
Construction Manager 
sea-to-sky Highway Improvement Project - DB2 sunset Beach to Lions Bay 

Peter Kiewit sons Co. 
10651 Shellbridge Way, Suite 120 
Richmond, B.C. 
V6X 2W8 
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Tel: 604-922-5622 
Fax: 604-922-5623 
Cell: 
Email: David.Wallace@Kiewit.ca 

-----Original Message-----
From: Bowen, Blair TRAN:EX [mailto:Blair.Bowen@gems8.gov.bc.ca] 
Sent: Friday, February 11, 2005 10:44 AM 
To: 'David wallace' 
Cc: Ahola, Rob TRAN:EX; 'Ryan Tones'; 'Jeff Raine'; Gohl, Ed E TRAN:EX; Allmans (E-mail) 
Subject: RE: Credibility and Disclosure 

David, 

Please ensure that the submitted incident and corrective action report indicated below is 
signed and sealed by a P.Eng. This report will be evaluated by the STS Field 
Representatives and Safety Auditor. Until such time that PKS has satisfied the STS 
Project Team that such an incident will not take place a third time, and/or WCB provides 
further input, blasting in the Montezambert area is suspended until further notice. 

Also, we note that new drill and blast programs are imminent at Lone Tree and upcoming at 
Charles Creek and Ansell South . Therefore, we expect to see blast plans and a work 
program for these areas prior to any blasts taking place. We also expect these to be 
signed and sealed by a P.Eng. 

If you have any questions feel free to call. 

Blair Bowen, Project Coordinator 
Sea-to-Sky Highway Improvement Project 
(604) 818-3895 
blair.bowen@gems8.gov.bc.ca 

-----Original Message-----
From: David Wallace [mailto:David.Wallace@Kiewit.ca] 
Sent: Thursday, February 10, 2005 6:45 PM 
To: Gohl, Ed E TRAN:EX 
Cc: Ahola, Rob TRAN:EX; Bowen, Blair TRAN:EX; 'Ryan Tones'; 'Jeff Raine' 
Subject: RE: Credibility and Disclosure 

Ed: 

We discussed the follow-up incident inVestigation actions this morning by cell phone 
around 10:30. Scott Parker, our drill & blast consultant, spent the day at the site 
assisting our investigation. The blast site was fenced off and put under guard watch 
until the WCB could visit. WCB was contacted at 08:00 and Frank Nielsen and Dick Shaw 
came by just after lunch to visit the site and then meet with Oddy and our staff. We 
assembled in the PKS site meeting room around 15:00, Blair Bowen attended the entire 
meeting and you arrived when the meeting was in progress. Grayson Doyle, Eric Oddy, Gary 
(Oddy - Blaster) and Ross Taylor had prepared a preliminary incident report and had all 
our procedures and documentation ready for WCB. WCB had some comments and we discussed 
additional measures to prevent future fly rock incidents. 
Grayson Doyle and Eric Oddy, with permission, performed an inspection of the

subject this afternoon by going up on a ladder. There was no 
evidence of damage, pictures were taken and WCB was contacted regarding the fact that 
there was no visible property damage. We agreed with WCB to deal with the blast cut-off 
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pre-shear holes as soon as possible and this is scheduled for tonight as early as possible 
before 23:00. 

WCB is allowing uS to continue our drill and blast work. We are instituting additional 
measures to eliminate the chance of flyrock. A complete incident and corrective action 
report will be available tomorrow afternoon. 

It is clear that our present drill & blast procedures are good. We have had over 60 
blasts, since the first incident, with no flyrock to report. 
The flyrock that we found last night and today, pictures will be attached to our report, 
were 20-30 mm maximum size. We took pictures of 
4-5 stones around a couple of the Montizambert residences. Nobody was hurt, there was no 
property damage. Our staff dealt with the incident in the proper manner. 

It is regrettable that there'was an incident last night. It is really really unfortunate 
that the same resident was involved. We will continue to be vigilant to improve our drill 
& shoot operations. 

David A. Wallace, P. Eng .. 
Construction Manager 
Sea-to-Sky Highway Improvement Project - DB2 Sunset Beach to Lions Bay 

Peter Kiewit Sons Co. 
10651 Shell bridge way, Suite 120 
Richmond, B.C. 
V6X 2W8 
Tel: 604-922-5622 
Fax: 604-922-5623 
Cell:
Email: David.wallace@Kiewit.ca 

-----original Message-----
From: Gohl, Ed E TRAN:EX [mailto:Ed.Gohl@gems5.gov.bc.ca] 
Sent: Thursday, February 18, 2005 8:01 AM 
To: Ahola, Rob TRAN:EX; Ryan Tones (E-mail);·David.wallace@kiewit.ca· 
Cc: Hyde, Rick TRAN:EX; Bowen, Blair TRAN:EX; Tattersfield, Pam TRAN:EX 
Subject: RE: Credibility and Disclosure 

David, this situation is unnacceptable and cannot be repeated. 

A complete investigation of the events of last night must take place before another blast 
occurs where even a remote risk of striking infrastructure including houses, bridges etc. 
is possible. 
My office needs to see ALL the details of this investigation including but not limited to 
the preblast plan, Scott Parker's analysis, WCB Report, the disposition of the blasting 
mats and efforts made to restrain them, powder factor and any other information that may 
help shed light on why this has happened again. 

A complete review of all blasting procedures will also take place in the wake of this. 
This will include a series of test blasts when beginning operations in new areas to assess 
the condition of the rock, and a submission and review of the blast plans for each series 
of blasts by your blast conSUltant. 

I am off site until this afternoon, but can be contacted by cell phone. 

Ed Gohl - Ministry Representative 
Sea to Sky Highway Improvement Project 

Cell 
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604-913-0825 Site Office 
ed.gohl@gemsS.gov.bc.ca 

-----original Message-----
From: 
Sent: Wednesday, February 09, 2005 10:45 PM 
To: Ahola, Rob TRAN:EX; Tattersfield, Pam TRAN:EX; Gohl, Ed E TRAN:EX 
Cc: Hyde, Rick TRAN:EX; Bowen, Blair TRAN:EX; A Vicki; harvey.oberfeld@globaltv.ca 
Subject: RE: Credibility and Disclosure 

Rob Ahola: You promised to give me a copy of the report of the first blasting screw up. 
To date I have not received it. As I stated before, without a true root cause and 
corrective action, errors will be repeated. I indicated to you that I had not been told 
the true root cause and this has been proven tonight with another massive screw up. 
At about 8:35 pm the night shift let off an ill prepared enormous charge that drastically 
shook my whole house. (There have been charges this big before and clearly they are too 
big and unsafe) Immediately after the blast there were 3 very solid loud rock hits on 
roof followed by a large number of smaller strikes. Usually when you blast after 11 pm we 
are asleep and unaware of rock strikes on the roof as our bedroom is two floors down from 
the roof. I 
have been told that there was no more fly rock after the November fubar, but I now know 
this to be untrue as the unsafe practices continue. 

and the blast happened anyway. I spoke to the 
Kiewit safety officer Sherwin and the Superintendent Mark Diamond who told me that they 
would not be blasting again until there was a full investigation. I told him that I 
wanted a copy of the report and he agreed. Thus I expect there will be no more blasting 
until after I see the failure report. The p.Eng. 
responsible is certainly due a disciplinary hearing. As I stated before, blasts after 7 
pm are too late and again tonight upstairs after the 
blast. Nothing gives you the right to treat us like this. Please forward Peter Milburn's 
email address to me so I may communicate directly with him. 
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TRANSMITTAL 

StJIto # ~20. 10651 SOO/lbridgo.~y (Bldg. 3). PROJECT NO. 
TRANSMITTAL NO. Ricl1mond. Be 

@) veX2N8 
Tol (804) 922-5622 

P83019 TO-091 
Peter Kiewit Sons Co. 

F(lX (004) 9Z.2-5523 
Note: TrnnsmittaJ from Job$ite ottk:e 

TO: Seato Sky A""'" Ocrlvory PATE: Feb. 12, 2005 Page 1 of1 Requ!roct 
Atten; Ed Gohl (STS) 

FROM: Kiewit -Kevin YahS 
13OQ...1 075 W. Georgia 

PI Email 
Vancouver Be V6E 3C9 

Tel. 604-86S-8848 Fax. 604-605-5936 

Email. ed.Clohl@j~emsS. ~OV. be.. ea 

Coplosto: SUBJECT: 
1 Blair Bowen (STS) DI Email 
2 Stacy Bjornson (STS) PI Email D & B Plans and Inddent Investigation Report 
3 Rob Ahola (STS) DI Eman 
4 

5 

6 

7 
Wl,}ru"O forw:'ln;llng tt1c following d<XtUrT1bflt\l toyou by: Email 

• NOTE 
9 

10 

Document No. Rev No. No. of 
I Oescription/'T1tle Copies 

1 Interim Blasting Plan - Montizambert Rock Cuts 

1 Progressive Blasting plan - Lonetree Rock Cuts 

1 Incident Investigation Report - Feb 8, 2005 Fly Rock 

Action D~-For Imormatlon IR-ll'lterMI Review 

Required: OA-PorApPfO":tI Ie -Ineorpomto Commonb 
DC- For Comments R-Rocoo:I 
DR - For R(lIf<;l(Qr\CIO Only I'W:-Rosubmlt 
RA - Rovlow on<! ActIon 
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Derkson, Debra TRAN:EX 

From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Rectin, Joseph F TRAN:EX 
Monday, February 14, 2005 2:23 PM 
'consult@allman-safety.com' 
Bowen, Blair TRAN:EX 
EX0203 - Blasting Plans and Incident Investigation Report 
Incident Investigation Report - Feb 8 2005 Fly Hock.PDF; Progressive Blasting Plan -
Lonetree Rock Cuts. PDF; Interim Blasting Plan - Monti Rock Cuts. PDF; EX0203.pdf 

Blasting Plans and Incident Investigation Report 

Joseph Rectm 
Dot;ument Control 
SC';I-to-Sky HlqhwW Improvement i'revect 
/300· ( 075 j.rt~ Gdorql<:1 St. 
V",1n(:'.'OUI·er, 8.C. VGE SCfJ 
Te'l: (604)662-3555 
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Derkson. Debra TRAN:EX 

From: 
Sent: 
To: 

Ce: 
Subject: 

Importance: 

Gentleman, 

Bowen, Blair TRAN:EX 
Monday, February 14, 2005 12:21 PM 
'Ryan Tones (E-mail)'; 'Ross. Taylor (E-mail)'; 'David. Wallace (E-maiQ'; 'Grayson Doyle (E
mail)'; 'Kevin Yang (E-mail)' 
Gohl, Ed E TRAN:EX; Ahola, Rob TRAN:EX; 'AJlmans (E-mail)'; Milbum, Peter R TRAN:EX 
Submitted Blasting Documentation 

High 

With respect to the aforementioned documentation the review by STS field staff and STS Safety Auditor is complete. 
There is one noted inconsistency between the corrective actions as noted in the PKS investigation for the WCB and the 
Progressive Blast plan. The investigation notes that "Blaster of record (shot firer) will load the shot, mat the shot, and fire 
the shot for consistency of the blasting operation." 

This corrective action does not appear in the corrective actions noted in the Montizambert Progressive Blast Plan. We 
assume that this is simply an oversight and that this will be the practice. Please update the Montizambert Blast plan 
accordingly. Once updated PKS can consider the investigation and blast plan accepted as complete. 

Blair Bowen, Project Coordinator 
Sea-ta-Sky Highway Improvement Project 
(604) 818-3895 
blair.bowen@gems8.gov.bc.ca 
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TRANSMITTAL 

1300-1075W.GoorgIa PROJECT NO. CONTRACT NO. TRANSMmAL NO. 
Sea-to-Sky Highway Improvement Project Vancouvor. s_c. VSE 3C9 

Tat (604) 6GS-884$ 
09901 EX0203 Fox: (604) 605-5936 

TO: Distribution DATE: Feb,14,2005 Page 1 of1 

FROM: BJairBowen 

COplosW! ActIon Raqulrod SUBJECT: WORK PACKAGE 2 
1 Jim Allman DI 
2 RonAllmM DI 

Wet am forwarding the following documents to you by: eman 

3 Blair Bowen DI 
4 Document Control R 

5 

6 
Blasting Plans and Incident Investigatlon Report 

7 
8 

9 

10 

Rev! Copies to: 
Record No, Sub DescriptioniTitie 

No, 1 2 3 4 5 6 7 8 9 10 

D258305A er er er er Interim Blasting Plan - Monti Rock cuts 

er CT CT cr 
D258205A Progressive Blasting Plan - Lonetree Rock Cuts 

D258005A 
Incident Investigation Report - Feb 8 2005 Ay CT or cr CT 

Rock 

ActI<>n Requlrod: DJ ~ For \n10m1lltlon tR-lntemaJ Rovlaw CoplOll-Codo: C-Copy 
OA- For Apprcvat Ie _lncorporuta Commonts o - Dbkatte!CO/oVD 
DC - For Rovlew and Commof'ltS R- R<lcord e-Electron~ 

OR - For Roforoooa Only RE - Re$tJPmit t..-Lattar 
RA - RoVlt'lw nod Act!oo T-rl'1ll1:;m1ttal 

Received By: I Oate: 
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TRANSMITTAL 

Sulto #- 120, 10B51 SneUblldgoW:ty (Bjdg. 3), 
Rlphmond, Be 

PROJEcT NO. TRANSMITIAL NO. 

@) V6X'Z:NS 
ToI. (604) 922...s622 

DI33019 TO-092 Fax (604) 922-S623 
Peter Kiewit Sons Co. Note: Transmlttat from Jobslte: Office 

TO: Sea to Sky Action Dol"'" DATE: Feb. 14, 2005 Page 1 of 1 Required 
Atten: ~d Gohl (STS) 

FROM: Kiewtt -Kevin Yang 
1300~1 075 W, Georgia 01 Email 
Vancouver Be V6E 3C9 
Tel. 604-66s-s848 Fax. 604-605-5936 

Email, ed.Qohle~emsS. !%.ov. be. co. 

Co:Jk-:> to: SUBJ~CT: 

1 Blair Bowen (STS) 01 Hard 
Copy Interim Blasting Plan - Montizambert Rock Cut (P,Eng. 

2 Stacy Bjornson (STS) DI EmaH stamped) 
3 Rob Ahola (STS) 01 Email 
4 

5 
6 

7 
Wo oro forwarding tho follovAng d<:x:ur'Mnb to j'Ou by: Email 

8 NOTE 
9 A hard copy will be hand-derwered to Blair Bowen 
10 

Document No. Rev No. No, of DescriptionITrtle CopIes 

1 Interim Blasting Plan - Montizambert Rock Cuts (P,Eng. Stamped) 

Adlon DI-Forlnfonmrtlon IR - Intomal Review 

I 

Required: OA - For Approval Ie - Il'\corporeto CommQm.J 
DC-ForCommonll; R-Rocor4 
DR - For RoIOfQIl(:(l Only RE: - Rooubmlt 
RA - Reviow and Actlon 
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TRANSMITTAL 

1300~1D75W, GOGrg/a PROJECT NO. CONTRACT NO. TRANSMrTTAL NO. 
Sea-to-5ky Highway Improvement Project VJ;V1eot.1vnr, B,C, vaE 309 

Tel: (604) 66'9-8848 
09901 IR010S Fax: (604) t;05-5938 

TO: Rob Ahola PATE: Fob. 14,20OS Page 1 of1 

FROM: KieVoJit 

Coplosto: Ac;t(ol'l RBquIrod SUBJECT: WORK PACKAGE 2 

1 Rob Ahola DI 

2 Ed Gohl DI 
WO :'lI'Ofotwardll'lg the followmg documonts to YOtI by. email 

3 B~jr6owen DI 

4 Ron Lee DI 

5 Gebre l.ibsekaJ DI 

6 Richard Wong 01 
Blasting Plans and Incident Investigation Report 

7 AI Brown 01 
8 Samson Chan DI 

9 Document Control R 

10 

Rev! Copies to: 
Record N,o. Sub Descriptionfntre 

No. 1 2 3 4 S 6 7 8 9 10 

D247405A T0-091 - BtasUng Plans and Incident 
Investigation Report 

cr cr " cr '" cr cr or cr 

D258305A 
Interim Blasting Ptan ~ Monti Rock Cuts 

cr '" '" '" or " " '" " 
D258205A '" Progressive Blasting Plan - Lonetree Rock Cuts '" or or " '" '" " '" 
D258005A Incident Investigation Report - Feb 8 2005 Fly 

'" " or 
Rock 

or or or '" or '" 

Ae!ion Roqulred: 01 - For Informatkm IR-lmlllTttll Ravlow Coploa CodQ: C-Copy 
DA - For Approval IC-I"~CommEll'tb. o _ PlskettetCDlDVD 
DC - For Review llI1d COtnments R-Rooml E - Sectronlc 
DR-For Reforcnce Only RE-Rastlbmlt L_lotter 
RA - RevIew and AcUon T_Tmrn:mItt::lJ 

Received By: I Date: 
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Derkson. Debra TRAN:EX 

From: Ahola, Rob TRAN:EX 
Sent: 
To: 

Monday, February 14, 200511:11 AM 

Cc: Milburn, Peter R TRAN:EX; Gohl, Ed E TRAN:EX; Bowen, Blair TRAN:EX; Hyde, Rick 
TRAN;EX 

Subject: Blasting Incident Report & Plan 

Attached is an Incident Investigation Report and Interim Blasting Plan. These have been prepared by a blasting expert 
and reviewed by a blasting P.Eng. The WeB has reviewed and accepted the changes. Our safety auditor has also 
reviewed the documents. 

Based on these revised plans blasting will commence this evening. We are confident that the necessary steps have been 
taken to ensure safety is front and center. 

~ 1D 
Incident Interim BJastrng 

ve,tigation Report Plan - Monti ... 

Rob Ahola 

Sea to Sky Highway Improvement Project 
p: 604.605.5943 
f: 604.605.5936 
c: 604.816.4779 
e: rob.ahola@qems1,gov.bc.ca 
www.seatoskyimprovements.ca 

1 
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TRANSMITI AL 

1::300~11J7'5W. Goorglt\ PROJE:CTNO. CONTRACT NO, TRANSMITTAL NO, 
Sea-to-Sky Highway Improvement Project Vancouver, ac. veE 3C9 

T(ll: (604) 669-8848 
09901 D83019 IR0112 F~ (604) 6OS-5936 

TO; Distribution DATE; Feb. 18,2005 Page 1 of 1 

FROM: J<;ewij 

COplO(>to: Action Roqulr0d SUBJECT: 
1 Rob Ahola DI 

2 Ed Gohl DI , Blair Bowen 01 
4 Ron Lee DI 
5 Gebre Ubsekal DI 

6 SamsonC~n DI 

7 Richard Wong DI 
We am fOlWlltd11lQ tho 1O~owltt; documents to you by: EMAI~ 

8 AI Brown DI Nom 
9 Document Control R 

10 

Rev! Copies to: 
Record No, Sub DescrfptionfT'rtte 

No, 1 2 3 4 5 6 7 8 9 10 

TBD 
Interim Blasting Plan M Monti Rock Cuts or or or C1" or or C1" or c, 

Actjon ~oquirod: 01- For Inform3tlon IR -lnl:Gma! RovJow COpies CodO'. C-COpy 
DA - For ApprovnJ le -lncorportltO Commonb 0- D1SkottolCO/OVO 
DC - F<lr Rtwlew Md Commonts R-RoCOl'd E _ ElOctronk: 

DR - For RafaronCG Only RE: ~ Ro:lUb:n1t L -Lottar 
RA _ Revlow rmd Actlon T-Tmnsmlttnl 

Received By: I Date: 

Please acknowledge receipt by retumittg OM' signed copy of this form to Joseph F?ectin. Document Control at the above address. 
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Derkson, Debra TRAN:EX 

From: 
Sent: 
To: 

Subject: 
Attachments: 

Rectin, Joseph F TRAN:EX 
Friday, February 18,20053:35 PM 
Ahola, Rob TRAN:EX; Gohl, Ed E TRAN:EX; Bowen, Blair TRAN:EX; Lee, Ron K TRAN:EX; 
Brown, AI TRAN:EX; Ubsekal, Gebre H TRAN:EX; 'samson.chan@snclavalin.com'; 
'richard.wong@snclavalin.com' 
IR0112 -Interim Blasting Plan - Monti Cut 
IR0112.pdf; Interim Blasting Plan - Monti Rock Cuts (PEng Stamped).pdf 

Interim Blasting Plan - Monti Cut 

Joseph Rectm 
DOCUt116'!7t Control 
5e::a-to~:3f..y tilghw<ilY /mprovc:ment Frq;ect 
1.300· 1075 W. Georgi" St. 
V'...:lnc<..?uvt!:r, B. C. V6f 3C9 
Tel .. (G04)GG2·.3555 

1 

Page 108 
TRA-2012-00300



• _BRrlliH 
COLUMBIA 

Ministry of 
Transportation 

DOCUMENT(S) SUBMITTED 

Sea-to-Sky Highway 
Improvement Project 

Reference Number: 

Review Procedure -
Province Response 

RPPR-S2S-Trans-092 

The following document(s) have been submitted by the Concessionaire in accordance with the Review Procedure: 

000#: Progress·,ve_Blasting_Plan_DB12_Rockcul_N04_2005-Sep-22.pdf 
Progressive_Blastin\l-PJan_DB12_Rockcul_N05_200S-8ep-22.pdf 
Progressive_Blasting_Plan_DB12_Rockcul_No7 _200S-8ep-22.pdf 

PROVINCE RESPONSE 

In accordance with the Review Procedure, the Province Representative submits the following response in respect 
ofthe preceding document(s): 

Received: 0 

Received with comments: t8I 

Comments: 0 

Comments: 

There are inconsistencies within the blast plan and references to previous contract language. 
However, the blast plan indicates that the blast volumes can be accomodated within the longer 4 hour 
and 3 hour closure with low risk of impacting traffic outside of the closure window. Also that the 
initial blasts will be smaller in nature progressing to larger volumes. For future blasts, in this location 
or others, we would expect to see a more concise plan with clearly defined progressive blasting steps 
before blasting can procede. There should also be a method of providing a feedback loop to confirm 
actual blast results against the plan. 
Attachments: 

nla 

Signed: -=~=",fo-.-:::c.:::=-_________ 'For 

Province's Representative 

Name: Gary Webster, P.Eng. 

Date: 

Ministry of 
Transportation 

Sea-to-Sky Highway 
Improvement Project 

Loe:1tion;: 
Suite 1420· Ill! WcstGeorgia. Street 
Va:ocouvcr. BC V6E 4M9 
'tek::phone (604) 77s..1I0(l 
Facsi:mile: (604) 77$.1144 
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Progressive Blasting Plan 

The Sea to Sky Highway 
Improvement Project (S2SHIP) 

Segment 1 
Sta 99+210 to Sta 99+310 
993 Retaining Wall Foundations 

Developed for: 

Peter Kiewit Construction 
Sea to Sky Highway Investment Limited Partnership 

Developed by: 

R Scott Parker AScT WCB Certified Blaster 481497 
Explosives and Rockwork Technologies Ltd 
890 Porteau Place, North Vancouver BC V7H 2S3 
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Progressive Blasting Plan Model 

General Work 
Segment 1 
Sta 99+210 to Sta 99+310 

Segment 1 Retaining Wall Foundations of the S2S Highway upgrade is located between 
stations Sta 99+210 and Sta 99+310 some 90 m in length, containing approximately 452 m3 of 
rock insitu. The Progressive Blasting Plan will address the methodology and progressive 
procedures required to undertake the work to comply with the contract requirements and quite 
specifically the traffic management plan. 

The plan shall outline a performance based process and testing procedure that considers 
the following items to be addressed. These items were identified as a requirement of J4.3 of the 
Traffic Management Plan: 

1. Physical relationship between the Highway and blast location 
2. Natural conditions of the rock 
3. Volume of blasted material 
4. Rock blasting 
5. Movement of excavated material 
6. Traffic management 
7. Vibration criteria 

These cuts for the 993 Wall for reference purposes Sta 99+210 and Sta 99+310 have 
been referenced as such in the drawings and will hereafter be referred to in this report . 

. ' ... ,,' 

-.~-'''----
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This rock cut is on the south side of the eastbound lanes of Highway 1, opposite the area 
locally referred to as Eagle Ridge Bluffs adjacent and below the 2592 structure that is to be 
removed. The purpose of these cuts is to key into the slope the shelves and ledges to seat the 
footings for the retaining wall. The surface area of this cut is relatively small, some 6 m in total 
width bounded on the south side of the cut by a steep drop-off to a populated wooded area 
below. A certain amount of localized stripping and grubbing of the vegetation is required. 
Access to this area will require the removal of the no-post guard rails, and carefully recovering 
loose blocks and talus materials within the cut area that are lying on the steep side slope in this 
area. 

The rock will be drilled and blasted in a series of small controlled shots. The shots will be 
pulled west paralleling the existing 2592 structure. These heavily matted shots are designed to 
remain in place, very little lateral movement is anticipated and there should be little disruption to 
traffic except that required for excavation of the blasted material and placement of the blasting 
mats. 

Shot Location 

Houses in Area 

CN Portal 

Access Path to 
Portal 

Hydro Lines 

Nelson Creek 
Bridge 
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Constraints 

Project Constraints Traffic Management and Blasting Activities 

DBFO Segment 1 Traffic Stoppages: 

Summer Stoppages (Mar 01/06 - Dec 01/06) 
• 2 Min Stoppages 

o 4pm-5pm M-Th 
• 10 Min Stoppages 

o 9am-4pm M-F(1200) 
o 8pm--6am M-Th 

• 20 Min and 2Hr Closures 
o To be sch.eduled ahead of time and approved by the Traffic Manager 

Stability constraints - Rolling rock 

The side slope of the cut drops of at an angle greater then 1.5:1 along several areas of 
the cut. Rock left on the slope or allowed to make its way onto this slope (gas venting along 
joints, adverse jointing, rock coming out from under a blasting mat or being inadvertently 
dropped by an excavator) will have a tendency when dislodged to roll down this slope and into 
the greenbelt area below. There appears to be several downhill areas where the grade either 
flattens (which might hold this material) or the natural vegetated slope may slow down the 
material to a point where it will tend to slide on the 1 :5: 1 angle of repose and come to rest. 

A heavy rockfall fence should be constructed offset along the bottom of the cut line and 
should be cabled back to either the structure or to competent bedrock anchors. Lock blocks 
along the trail at the bottom of the slope on the portal access road are scheduled to be installed. 
Scalers should examine the slope below as several large boulders were seen to be lodged 
against trees in a very precarious attitude. 

I Physical relationship between the Highway and blast location 

Reference: Drawings 9450R-100 to 9450R-108 issued for 90% MOT Design Review and 
the sections developed along this cut. 

The rock cut is on the south side of the road, between stations 99+210 to station 99+310 
below and adjacent to highway structure 2592 which spans a shallow ravine along this section of 
the grade. Overburden and rubble infill masks the depth of cut to rock in the deepest point of the 
gulley trough; shallow cuts are antiCipated in this area. The 2592 concrete structure is to be 
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removed as part of the highway reconstruction in this area. The footings of the old cantilevered 
structure are within 3 m of the area to be blasted. A certain amount of shock energy will be 
transferred into this structure from the blast; the structural integrity of theses foundations may 
suffer as we remove the lateral support from these foundations. Heavy equipment operations 
atop the structure may be compromised. 

The cuts with the most volume are situated along the western flanks of the gulley adjacent 
to the western approaches and the 2592 structure. Cut depths on several benches are 
anticipated to be no greater then 8.5 m with cut widths on the lower bench not to exceed a width 
of 4.1 m. The upper benches are true sliver cuts with a nominal bench width of between 2.6 m 
maximum to 1.9 m in width. The width of theses cuts, the physical relative distance between the 
edge of the cut and the structure and the steepness of the slope preclude the mobilization of 
heavy drills onto the site. 

The rock cut parallels the road which roughly runs west to east in this area with the 
outside lane closest to the rock facing north. Traffic will be detoured as far north as possible 
through this section to maximize the distance between the rock and the traveling public. The cut 
can be worked from either the east or west end, and I would suggest that Kiewit's forces opt for a 
west to east advance/development. Access appears possible from the western edge of the cut 
at sta 99+315 on the above plan. Some site pioneering, preliminary scaling, and loose boulders 
and rock recovery appears warranted along the top of the cut lirnits along the southern boundary. 

Landforms and structures around the cut: 

• Part of this cut is the outside remnant of the old eagle ridge bluff cut along this section of 
the THC Upper Levels Highway; a shallow gully appears to be nOlmal to the bluff and 
appears along an erosional feature along several joint sets. The backslope of the cut falls 
off into a greenbelt area, populated with arbutus, fir and hemlock trees, scrub and shrubs. 
A pathway at the base of the cut appears to fall between the base of the slope and 
houses situated below. On the drawings this area may falls within Plan LMP 25925 
designated as Park, West Vancouver. 

• There are numerous structures located within 1 km of the cut. These structures are 
mainly downhill of the shot at the base of the slope. The Nelson Creek Bridge Structure is 
located 300 m east of the cut. 

• Those residential structures that will be impacted with greater then 12.5mm per second 
will be subject to a pre-blast inspection within 45 days prior to the commencement of 
blasting. Note the structures are 135 m from the blast and according to the shot design 
should produce no more than 1.27 mmlsec. Having reviewed this data it still appears 
prudent to undertake inspections in this area because of the proximity of the houses to the 
toe of the slope and the nature of the decline above these structures. 

• Seismic monitoring on the closest structures noted will be undertaken. 
• BC Hydro Transmission lines run north along Eagle Ridge parallel to the cut, these lines 

are located no closer then 300 m to the north. There are also distribution and fiber-optic 
lines present in the area. 

• The CN Rail line tunnel portal into the face west of the Nelson Creek bridge structure. 
The tracks are situated 282 m from the east end of the cut. The likelihood of flyrock 
coming into contact with the tracks is remote. 
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Blasting Methodology 

• Access from the west can be attained by pioneering a short ramp from sta 99+310 
eastward. Presently, shallow overburden covers 20% of the outcrop. A narrow path 
along the bridged structure provides immediate access onto this slope. High scalers 
working with smaller drills should be able to bench and widen this access ramp until a 
small airtrack has enough bench width to work. Altemately the whole cut may be 
undertaken utilizing a three man plugger crew working to 3 m cut depths. Some 
horizontal line holes are foreseen, drilled to develop the foundation notches. Blasted and 
loose material will be cleared off the slope utilizing smaller eqUipment, the presents of any 
unstable blocks or materials that may find its way inadvertently downhill may have to be 
temporarily restrained until it can be recovered. 

• The estimated quantity that could be present, assuming 100% rock is 452 m3, and 
depends on the back slope cut section and the overburden rock contact in the gully. The 
first 35 lineal m of cut will be removed from the largest cuts with 307 m3 of removed over a 
distance of 35 lineal m representing a volume of 8.7 cubic m of rock that will be blasted 
per every meter of advance. In the next 55 lineal meters of base preparation 45.7 m3 of 
material will be removed, 2.6 m3 per meter of advance will be realized. The cut consists 
of relatively long narrow shelves to be cut into the sidehill to facilitate the MSE footing 
and foundation walls to be placed and anchored. 

• The cuts can be blasted in a series of small lifts utilizing pluggers (hand held drills), and 
will take approximately eighteen blasts to complete. These planned sequences may be 
subdivided into discreet blast blocks that are no longer then 4.5 m in length and a max 4 
m in width. The area will be completely covered in blasting mats which can be lowered 
onto the shot from the adjacent structure. The amount of area that may be shot at one 
time will be governed by the area that can be matted and the crew's ability to maintain 
rock on the slope without it rolling down the backslope. The location of the highway in 
relation to power lines and other structures, along with the scheduled road closures and 
the structural integrity of the rock, should allow for blasts of this magnitude to be 
permitted. 

• The first areas to be blasted are estimated at between 10 and 20 m3
• Location of this 

blast is still pending and is dependent on overburden removal and access development. 
• Blast dynamics dictate that a free face is required for the blast to break to. The 

development of the free face is created by opening up an engineered small area to which 
to blast to. These free face areas will be progressed and developed for each blast. It is 
imperative that the blast be allowed to move out into the designed direction of progressive 
relief. Failure to generate this relief will result in a "chocked" shot. With . lateral forces 
being laterally transferred into the back walls and destabilization of the final wall and 
unwarranted energy going into the adjacent concrete structure. This chocked shot will 
also produce unwanted lateral mass movement out onto the side slope instead of parallel 
to the alignment. 

• Rock removal in a series of thin sliver cuts blasted to bench height and finally to grade. 
• Access from the west end of the cut requires some ramping and small pioneering shots to 

open up this area. Presently, eqUipment is able to access the top of the cut from the 2592 
structure and from the west after the no post guardrails are removed. 
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I Natural conditions of the rock 

• Dominant joint planes at the west end of the cut are suspect, we should be cognizant 
of the possibility of high angle joints which may dip into the cut, and of a dominant joint 
set that dips into the cut and possibly out through the downhill finished cut wall. The 
gulley is probably an erosional feature developed along a set of intersecting dihedral 
joint planes which may adversely affect the stability of this cut if these joints daylight 
on the backslope. Failures along joint planes> 37.5 degrees are anticipated with 
forces of >1g from the blast shockwaves. This will impact the face in the sections 
where the joint planes are dipping at an angle >45. Mechanics of failure are present 
with stress relief (exfoliation doming) and other steeply tectonic sets providing the 
surfaces. 

• Cohesion and asperities to be overcome by G values greater then 1. Note that high 
frequencies could loosen the material after the shot, but without the low frequency 
component displacement may be low and delayed catastrophic failure of blocks after 
the shot may occur. Time frame unknown. (Impose setback for pedestrian traffic 
below cuts, scale face as required). 

• Open jointed and blast damaged faces may vent. The rock cuts in this area have a 
long history of flyrock venting along relatively flat lying joint planes. 

• Water table in substrate unknown at the time of inspection. Free draining surface 
water into the boreholes is anticipated to be minimal, area seems dry but water may 
collect along the (ow parts of the gully. 

• Water in open joints indetenninate and there may be some weepage/seepage from the 
rock face. Porosity of intact rock anticipated 10"-6 to 1 0"-2 along open joint sets. 

• Rock primarily composed of a quartz diorite, part of the Pluton, with a ROD between 0 
and 1 00 percent depending on joint spacing; rock hardness varies but typically is 
around R3.5-R5. 

I Volume of blasted material 

• The overall volume of the section between sta 99+210 and Sta 99+310 some 90 m in 
length, containing 452 m3 of rock insitu, with a swell factor of 1.2. The volume of 
broken rock to be moved will be 542.4 m3

. 

• Potential number of blasts to be undertaken = 18 shots, assume two shots per day. 

• The volume of rock to be moved each day· is approximately 30 m3 (average). 
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I Rock Blasting 

•. For the purposes of this plan, blasts will progressively increase in volume from 10m3 to 
20 m3

. The volume of rock shot is dependent on the orientation of the rock with respect to 
the highway. All blasts will be preformed during the daylight closure timeframe. 

• Blasting volumes on these cuts are dependent on several factors: 

1. Optimization of road closure, procedures, equipment, people, site distances, queue 
distances and timing. 

2. Access to the top of the cut, pioneering bench widths and the competency of the 
rock to maintain a bench to hold the drills. 

3. Ramp geometry. 
4. The availability of a free face to shoot to. 
5. Optimization of our blasting procedures, matting requirements, scheduling times for 

shot, setting guards, firing the shot, checking the shot, all clear. 
6. The blast explosives loads that have been optimized for wall control. 
7. Road clearing, scaling and getting thru traffic back onto the grade all in accordance 

with the contractual requirements. 

I Progressive blasts 

- Note: Subsequent blasts are to follow the same model until the rock volume blasted cannot be 
handled in the closure window, the methods are changed or the target values for volumes 
blasted per blast are achieved. 

Progressive Blast 1 (Test on next and subsequent blasts taken along these cuts) 

Stations 99+235 
Volume of material blasted 10m3 depending on surface rock contours 

. Area blasted 3.4 m in depth x 1.93 max width. 

Volume of rock anticipated to impact road between (best case) 0 m3 and (worst case) 1 
mS' 

Evaluation Criteria 

• Early start ... Late finish of each activity to be generated 
• Cycle time of trucks and loaders required for clearing road generated 
• Traffic release will be estimated on the time required to clear the road when we 

have an appreciation of the volume of rock that will be deposited on road from the 
blast 

• Lead time for men and equipment off site, overlapping activities and 
communications fan-out and compliance feedback 

• Length of line up at east and west closure ends. 
• Ferry schedule, and impact on traffic volumes. 
• Queue time, west and east- decide which is to go first, i.e. longer lineups. 
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Potential problem areas 

• Blasting delays: Realistically, determining a set time for the initiation of a blast 
based on a schedule has proven to be problematic. The blaster should have the 
time to check and double check his loads, protective measures and site security 
prior to detonating the blast In the author's experience, a well managed blasting 
program can be systematically punctual, but all it takes is one blocked hole to 
throw a schedule out the window. 

The hazards associated with blasting are many, the last thing you want to do is 
rush or pressure the blaster into shortcutting industry standard procedures. 
When the shot is ready it should be fired, if that means missing an 'on the hour 
firing time" it would be prudent to wait until the next available window. 

• Stability and scaling delays: Evaluation by the Geotechnical Engineering Staff, 
some remedial scaling by either machine or by hand may be required. 

• Misfire delays: are rare but they do happen, follow WCB procedure. 
• Weather delays result in a decrease in productivity any forecasted lightning shuts 

down the blasting program until the hazard passes. This area is the first 
predominant headland off of the Gulf of Georgia and experiences many sudden 
squalls with the potential for lightning. 

• Flyrock problems, the root cause to be evaluated and steps taken to remove the 
hazard, flyrock and face venting potential must be constantly evaluated. 

Vibration criteria 

• Vibration criteria at Nelson Creek Bridge 65 mmlsec at freq greater then 40Hz, 50 
mm per second 2040Hz, 25 mmlsec below 15 Hz. 

• Vibration criteria at CN Tunnel Portal 100 mmlsec at freq greater 30 Hz, less then 
20 Hz 65 mmlsec. 

• Vibration criteria at nearest residence 50 mm/sec at freq greater then 40 Hz, for 
lower frequencies follow the Blasting Level Criteria, Rl 8507, 1980 see figure no 
1.0 

• Overpressure and noise criteria: 
• From blast 134 dBL at the nearest habitable residence limits. 
• Recommend that noise levels 105 dB·C-slow weighting scale on a 

sound level meter 
• Note: nuisance value for noise levels of values greater then 75dBA 

at night for people sleeping in Area. 
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Figure No 1 
Blasting Level Criteria, RI8S0?, 1980 

Process evaluation 

• Float time in schedule = time available to increase blast volume. 
• Time to move rock from area, m3/min = predict cycle times for equipment 

selection based on demand. 

Recommendations based on evaluation 

• Size of next blast based on previous blast performance 
• Pattem geometry changes required 
• Stability concems I hazard evaluation 

I Movement of excavated material 

• Rock during the blast should move parallel with the road and either west or east 
into the gul/ey area as much as possible. 

• Material from below the road will be excavated from the blasted area and onto 
either holding areas or loaded out to receptive areas on the grade. This will 
facilitate the opening of the road and loading and haulage by the heavy 
equipment. 

• As the cut is extended east, this use of the cleared area will continue, with due 
concem for overloading the slope. Impact berms may be developed along the 
edge of the road. 

• Rock falling onto the road is not anticipated from these cuts. 
10 
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• A 345 or equivalent hydraulic excavator to machine scale face, as required. 
• 35 T articulated trucks to move broken rock, the anticipated load between 10 

and 12 m3
. 

• 70% of material will be between 0.3 and 1 m3
• 

• 10% of the material may require secondary blasting, blockholing or hoe 
ramming allowed. No sandblasting will be allowed. 

• Scaling, stabilization measures and trim blasting may be required along he 
designed cut; this area should be examined by the geotechnical engineers for 
this section. 

tTraffic management and guarding of the shot 

• Blast guards inside of flag persons, non essential personal outside of guarded area, radio 
protocol. 

• Signage required, Blasting Ahead, Tum off Radio Ahead, No Stopping, Blasting Signals, 
Danger Blasting Area, Watch for Falling Rock, lower path ways to be closed, entrance to 
be signed. 

• Guarding of the area will require liaison with guards on access points below the shot. 
• Notification of residence, below the shot required. 
• Road, Vehicular traffic, 400 m closure each side of blast, radio protocols. 
• Emergency vehicles: radio ahead to hold the shot or expedite one lane opening. 
• Pedestrian: prohibit, suggest they close the seasonal south end of the Provincial Park. 
• Trails in the area: close, guard and barricade, public notices may be required. 

The cycle for the operation is daily operations to accommodate two per day; the following has to 
be completed based on 20 m3

. 

• Survey ILayout 
• Design of Shot 
• Drill 
• Load and Shoot 
• Muck 
• Scale 
• Stabilize: 

time 1 hour detailed due the surgical precision on these cuts 
1 hour, 24 hour notification required prior to shot being drilled 
3 hours per shot 
2 taking 1 hours to load 
1.5 hours 
variable from .5 to 1 hours 
variable from 0 to 2 days 

Note - Activities may run concurrently 
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I Blast design 

Sheared back wall is required, post shearing or cushion blasting methods will be 
employed to produce the back wall lines. A simplified buffer line may be utilized to reduce 
the likelihood of shooting thru the backslope wall, and reducing the likelihood of rock falling or 
rolling downslope, production holes based on pattern of holes with an maximum depth of 3 m, 
burden and spacing 0.75 x 0.75 maximum. (Pluggers or small drifters with rope thread steel) 

Cushion holes 

• Spacing 0.3 m, Burden, 0.8 m from inside edge to any lateral free face. 
• Toe load 1.5 cartridges of high strength NG. 
• Load 200 grain Primaflex in every hole between, to within 0.6m of surface, trace to 

surface with 25 grain detonating cord. 
• Place a stemming plug at 0.6m and stem from 0.6m to surface with 4 mm sorted gap 

graded clean pea gravel, 
• Every 3rd hole shall have a 25 ms surface detonator tied into the det cord. 
• The cushion holes shall be fired off with the shot off the end of every third row or on 

smaller shots fired at the end of the shot. The intent is to peel away the back line after 
the main shot has fired. 

• Note: if we can get an airtrack into this area, drilling should proceed full cut depth at 
0.45m centers and fired full depth with light loads. 

Buffer line 

• SpaCing 0.3 m, burden 0.45 or 0.8 m from outside edge to lateral free face. 
• Load hole diameter 35 mm, hole loaded with detonator sensitive NG based explosive 

product. 
• Load cartridges of NG (Unimax (or equivalent) 25mm) in diameter in toe, 0.3m long 

wooden spacer, alternate 25 mm cartridges and spacers to within 1.4 m of surface. 
• NG's can be traced. with cord, emulsions cannot. Product NG or high strength micro 

balloon detonator sensitive emulsion. 

Production holes 

• Pattern 0.65 m x 0.65 m, outside holes should have a burden of 0.8 m from outside 
edge to lateral free face; additional angled (stab) holeS may be required on free faces 
to maintain explosives placement pattern intent and is dependent on the surface 
topography and setup of the drills. 

• Detonation and timing 25 ms surface I 500 ms downhole delay detonators, 1 hole per 
delay, 17ms between rows, shall V zipper cut is preferred, echelon cuts may be 
required. 
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• Dry holes 2 cartridges detonator sensitive NG or Emulsion. Anfo will not be utilized on 
these cut. Load to within 0.4 m of collar, granular stemming to surface, no rock flour 
as stemming, 9 mm gap graded stemming required to lock the powder down hole in 
areas. 

• All shots will be matted and all mats will be tied back and chained together to reduce 
the likelihood of lOSing the mats downhill. 

Line drilling to develop foundation base areas 

• The foundation walls be seated on notches cut into the sidehill as illustrated in the 
drawings, the success of this undertaking is wholly dependent on two issues: 

o The first being dependent on the rocks ability to hold the ledge, loose highly 
fractured rock will necessitate deepening the foundation footings into the slope 
and redesigning the wall in that area. 

o The second depends on the driller and the blasters ability to read the rock, drill 
the holes to the configuration required and blasting these areas with the optimal 
amount of explOSives to remove the rock without damaging the surrounding 
rockmass. 

Horizontal and vertical line holes drilled at spacings from 0.2 to 0.45 m apart are 
anticipated and may have to be changed regularly with the change in jointing, and rock 
strength. Det cord placed into water filled holes and plugged with clay may be utilized to 
ease the rock out of the notches. Tight angles are always portrayed on drawings, but are 
problematic in their execution, explosive traces a better curve then an angle, webs and 
rounded comers should be anticipated. 

Vibration analysis 

Loading based on 6 m drilled hole loads (double the load for plugger holes drilled to 3m) 98% 
confidence limits based on scaled distance relationship 

PPV =K (SD)"1.6 

Where PPV =Peak Particle Veloeily 
K "Site constant =200(lmpedal) based on the authors expedence fOr blasting this type of rock in West Vancouver 

SD= Scaled Distance Relationship = Distance / Square Root of Explosives detonated in a 8 ms timeframe 

Predicted vibrations based on Single hole loading at the distance from various structures to the 
blast are: 

Load based on a max load of 3 kgs / delay 

Houses below the shot 
Hydro lines to the North 
eN portal entrance 
Nelson creek bridge structure 
North rock face along Highway 

135 m 
408m 
282m 
300m 
28m 

Predicted PPV = O. 05 in/sec = 1.27 mm/sec 
Predicted PPV = 0.009 in/sec = 0.23 mm/sec 
Predicted PPV = 0.02 in/sec = 0.45 mm/sec 
Predicted PPV = 0.02 in/sec = 0.51 mm/sec 
Predicted PPV = 0.65 in/sec = 16.51mm/sec 

13 

Page 122 
TRA-2012-00300



Footings on adjacent bridge structure 3 m 
Pathway to Portal, toe of slope 101 m 

Predicted PPV = 27 in/sec = 686 mmlsec 
Predicted PPV = 0.08 in/sec = 2 mm/sec 

As can be seen from the above calculations and comparing these values to the stipulated 
vibration criteria, the load will not exceed any of the vibration criteria stipulated outside of a range 
of 14 m. 

Cracking of the concrete peers on structure 2592 immediately adjacent to the shots is 
anticipated, the structural integrity of the structure may be compromised. Adequate relief may be 
reducing the shock energy going into this structure significantly. Past experience suggests 
caution in loading heavy equipment this structure until the area is deemed safe. 

Based on a load of 3 kgs/delay we can see that 5 m behind the back line of holes on the 
backslope of the cut facing south, there may be reason for concem ... based on: 

• from Shearline on rockslope 5 m Predicted PPV = 10.7 in/sec = 272 mmfsec 

-with a frequency of over 100-150 Hz at this distance we will produce 10-20 g's of acceleration, 
producing rock displacements up to 3 mm, enough to overcome any cohesion along any adverse 
joint planes .. .failures would be immanent along any definable high angle joints in this area. 

See detailed blast plan for shot design· 

RScott Parker ExRT Ltd 
Thursday, April 20, 2006 
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[)erkson, Debra TRAN:EX 

from: Ahola, Rob TRAN:EX 
Sent: 
To: 

Thursday, March 3, 20057:24 AM 
Milburn, Peter R TRAN:EX 

Subject: FW: Night Blasting Activities 

Peter, 

I can see why you asked the question about a 12:39 blast. The blast Tuesday night was delayed 
due to a late train arrival.' That pushed it out of the 11:00 to 12:69 blasting window. This 
is what picked up on. 

Next time we will not fire it after the 11:99 to 12:99 window. 

Rob 

-----Original Message----
from: Ahola, Rob TRAN:EX 
Sent: Thu 3/3/2995 7:14 AM 
To: Dash, Evan TRAN:EX 
Cc: Gohl, Ed E TRAN:EX; Bowen, Blair TRAN:EX; Hyde, Rick TRAN:EX 
Subject: RE: Night Blasting Activities 

This is a problem at Montizambert on two fronts. We have been saying no blasts from 11:00 to 
maybe 12:90 midnight, This one at 12:19 is outside of that window and different than what 
the Minister has been communicating. 

Also we thought the blast was at 19:99 and did not know any different as it was discussed 
with Peter. We can't let have better info than we have. 

How do we fix these problems? 

Rob 

-----Original Message----
From: Dash, Evan TRAN:EX 
Sent: Thu 3/3/2995 5:54 AM 
To: Ahola, Rob TRAN:EX 
Cc: Gohl, Ed E TRAN:EX; Bowen, Blair TRAN:EX; Hyde, Rick TRAN:EX 
Subject: Night Blasting Activities 

Guys; 

Last night Mar. 91-92 we did have a late blast @ Monte North @ 12:19 a.m. The blast site was 
prepared to be fired prior to midnight but anytime is traintime. Train cleared site @ 12:08 
a.m. This particular blast site had been on hold & guarded for 24 hrs. already. I was 
consulted with by Mark Diamond & Grayson Doyle and I gave them the go-ahead. A filter cloth 
cover was installed over blast site and didn't produce any kind of fly rocks or bits. I 
attended property. 

As for tonight there was NO blast or activity of any kind @ Monte North. 
There were 2 blasts tonight @ the Charles crk - Turpin crk cut. Maybe impacting on the 
residents of Strachan Pt. Drive. 
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Derkson, Debra TRAN:EX 

From: Ahola, Rob TRAN:EX 
Sent: Thursday, March 3, 2005 8:03 AM 
To: Gohl, Ed E TRAN:EX; Dash, Evan TRAN:EX 
Cc: 
Subject: 

Bowen, Blair TRAN:EX; Hyde, Rick TRAN:EX; Milburn, Peter R TRAN:EX 
RE: Night Blasting Activities 

Further to this. At the direction of John Dyble ADM and the Minister no blasts after 11:00 at 
Montizambert regardless of the situation. We will let PKS know this morning as we are meeting 
with them. The Minister is on Raife Mair this morning. 

Rob 

-----Original Message----
From: Gohl, Ed E TRAN:EX 
Sent: Thursday, March 03, 2005 7:24 AM 
To: Ahola, Rob TRAN:EX; Dash, Evan TRAN:EX 
Cc: Bowen, Blair TRAN:EX; Hyde, Rick TRAN:EX 
Subject: RE: Night Blasting Activities 

I think that Evan summing up the nights activities by email will solve the problem. We then 
all have access to the needed information regardless of whether we communicate by tel etc in 
the morning. 

Ed 

-----Original Message----
From: Ahola, Rob TRAN:EX 
Sent: Thursday, March 03, 2005 7:14 AM 
To: Dash, Evan TRAN:EX 
Cc: Gohl, Ed E TRAN:EX; Bowen, Blair TRAN:EX; Hyde, Rick TRAN:EX 
Subject: RE: Night Blasting Activities 

This is a problem at Montizambert on two fronts. We have been saying no blasts from 11:00 to 
maybe 12:08 midnight, This one at 12:19 is outside of that window and different than what 
the Minister has been communicating. 

Also we thought the blast was at 18:08 and did not know any different as it was discussed 
with Peter. We can't le have better info than we have. 

How do we fix these problems? 

Rob 

-----Original Message----
From: Dash, Evan TRAN:EX 
Sent: Thu 3/3/2085 5:54 AM 
To: Ahola, Rob TRAN:EX 
Cc: Gohl, Ed E TRAN:EX; Bowen, Blair TRAN:EX; Hyde, Rick TRAN:EX 
Subject: Night Blasting Activities 
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Derkson, Debra TRAN:EX 

From: 
Sent: 
To: 
Ce: 
Subject: 

Rob, 

Dash, Evan TRAN:EX 
Tuesday, March 1,20053:37 AM 
Ahola, Rob TRAN:EX 
Gohl, Ed E TRAN:EX 
Monte North Blasting 

The blast tentatively scheduled for tonight @ Monte north has been put on hold & guarded. Blaster required more 
holes drilled. 
It will be detonated tomorrow night I lean again garage door every time there's a blast in his vicinity. 
(TARGET) No evidence of Global TV onsite tonight (raining). 
One other blast @ Kelvin has not been detonated as of yet 3:30 am. 

Nightcrawler 

Evan 
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Derkson, Debra TRAN:EX 

From: 
Sent: 
To: 
Cc: 
Subject: 

Guys; 

Dash, Evan TRAN:EX 
Thursday, March 3, 20055:54 AM 
Ahola, Rob TRAN:EX 
Gohl, Ed ETRAN:EX; Bowen, BlairTRAN:EX; Hyde, RickTRAN:EX 
Night Blasting Activities 

Last night Mar. 01-02 we did have a late blast @ Monte North @ 12:19 a.m. The blast site was prepared to be fired prior 
to 
midnight but anytime is traintime. Train cleared site @ 12:08 a.m. This particular blast site had been on hold & guarded 
for 24 hrs. already. I was consulted with by Mark Diamond & Grayson Doyle and I gave them the go-ahead. A filter cloth 
cover was installed over blast site and didnt produce any kind of fly rocks or bits. I attended property. 

As for tonight there was NO blast or activity of any kind @ Monte North. 
There were 2 blasts tonight @ the Charles crk - Turpin crk cut. Maybe impacting on the residents of Strachan Pt. Drive. 
Blast @ 1 :06 a.m. and 4:49 a.m. botih clean shots which didnt produce any kind of fly rock or debris on Hwy. 

Evan. 
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March 5, 2005 

Sea-To-Sky Highway Improvement Project 
Suite 1300 - 1075 West Georgia Street 
Vancouver, BC V6E 3C9 

Attn: Rob Ahola 
Section Director - DB3019 
Sunset Beach to Lion's Bay 

File: PKS-STS-L TR-045 

RE: BLASTING - REVISED HOURS OF WORK 

Dear Mr. Ahola 

Pursuant to the meeting last Thursday morning between PKS's Frank Margitan, Jeff Raine and 

MoT's Peter Milburn and Rob Ahola, PKS received the following verbal directive: 

o PKS cennot blast after 23:00 (11:00 pm); 
o Drilling hours in the Ansell Place to Montizambert area are limited to 07:00 (7 am) to 
19:00 (7 pm); 

The objective of the directive was to reflect the media message from the Minister of Transportation 

regarding work hours that addresses the complaints by local residents. 

The Contract refers PKS to the EAC Table of Commitments concerning the mitigation of noise. 

There is no clear reference to limiting hours of work. Municipal bylaws do not apply to Provincial 

highway work. Despite site measures, noise monitoring, etc. aimed at mitigating noise,

continue to express their displeasure 

verbally, by emails, in the newspaper (the Province, the North Shore News), and television media 

(Global TV). The allegations of significant flyrock and major structure damage, for the most part, 

are unfounded as there have been 2 documented minorflyrock incidents. Reasonable measures 

are in-place. with the approval ofWCB, to prevent flyrock event re-occurrence. 

The contract is quite specific about the road closure regime (Schedule J). Blasting and mucking 

within these allowable time limits has been a challenge. PKS appreciates the latitude, cooperation 

and understanding that MoT has displayed on the length of night time closure Umits. The actual 

costs and delays to MoT and the public have been minimal. This latitude has allowed the project 

to progress through the winter months and helped PKS catch-up to the original proposal SChedule. 

Peter Kiewit Sons Co. 
CONTRACTORS 

120 -10651 Shellbridge Way 
Richmond, BC V6X 2WS 

Tel: 604-278-3331 
Fax: 604-278-5729 
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Thursday (March 3rd) we held a meeting between 12:00 noon and 14:30 with PKS and MoT 

representatives to discuss the implications of the above directive. A number of points were made: 

1. It is desirable to continue night time blasts (exceptfor small boulder and high subgrade 
popping), between 20:00 (8 pm) and 23:00 (11 pm), to limit traffic disruption and allow 
sufficient time when there are challenging mucking situations; 

2. PKS, given the logistics of serviCing blasts in different areas in a short time frame, has 
purchased 24 additional blasting mats. This will allow 2 blasts to be matted which allows 2 
blasts to be performed between 20:00 and 23:00; 

3. PKS is bringing in another CAT Loader, probably a CAT990, (in addition to the CAT 966G 
and 980GII), a tractor-trailer eqUipment float and possibly another excavator to facilitate 
the blasting and mucking operations a~ two locations at the same time. Typically we rush, 
after the blast, to open single lane alternating. Then we continue mucking until 2-lanes 
are fully operational; 

4. The hours of work of the night shtft crews involved wlth blasting, blast support and 
mucking have been changed so that we can start loading a blast around 17:00, start 
matting around 19:00 and blast from 20:00 to 23:00; 

5. MoT representatives will contact residents at Strachan Point and then KeMn Grove to 
determine whether they are hearing the blasts between 20:00 and 23:00. This information 
may form a basis for allowing later night time blasting in a particular area at a later date. 

PKS has been affected by the MoT directive limiting drilling and blasting hours of work since 

January 27"'. We frequently send home our drivers and park the Volvo truck fleet due to lack of 

available blasted rock. Yesterclay we shut down most of our trucks around noon when we ran ou! 

of blasted rock. Montizambert North was originally schedule to be completed the Srd week of 

February. Limiting the hours of work means that this work will now be completed in mid-March. 

Limiting the hours of work has meant fewer blasts and has necessitated accelerating the 

installation of detours and opening additional rock cuts to regain operational efficiency. 

We appreciate the cooperation· and assistance from MoT toward the successful completion of this 

project PKS, to-date, is absorbing the costs and impacts of MoT directives limiting hours of work. 

As such, we reserve all our contract rights, under sections DB 40,41, and 42 to present claims-for 

additional costs and additional time. We trust that PKS and MoT will work together to help mitigate 

these costs and impacts. 

Regards, 

~ 
David Wallace, P.Eng 
Construction Manager 
Peter Kiewlt Sons Co. 

Peter Kiewit Sons Co. 
CONTRACTORS 

120-10651 SheJlbridgeWay 
Richmond, BC V6X 2W8 

Tel: 604-278-3331 
Fax: 604-278-5729 
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Derkson, Debra TRAN:EX 

From: Gohl, Ed E TRAN:EX 
Sent: Friday, March 11, 2005 2:48 PM 
To: Hyde, Rick TRAN:EX; Ahola, Rob TRAN:EX 
Subject: FW: Fw: Blasting between Charles Creek and Turpin Creek 

-----Original Message-----
From: 
Sent: Friday, March 11, 2005 1:47 PM 
To: 
cc:

Gohl, Ed E TRAN:EX; Gohl, Ed E TRAN:EX 
Subject: RE: Fw: Blasting between Charles Creek and Turpin Creek 

I CONCUR. 

-----Original Message-----
From: [mailto:
Sent: Friday, March 11, 2005 1:14 PM 
To:
Cc: 

Subject: Re: Fw: Blasting between Charles Creek and Turpin Creek 

Hi - thanks for forwarding that response. It seems quite comprehensive and satisfies me 
for now - I personally don't have a need to meet with them 

Quotin

> Strachan Point Residents 
> 
> You may want to take advantag7 of Ed Gohl's offer to meet and discuss 
> the blasting issue. 
> 
> They have promised to update the schedule and as soon as I have it 
> I'll let you know when the drilling and blasting is expected to end. 
> 
>
> 
> 
> ----- Original Message -----
> From: 
> To: "Gohl, Ed E TRAN:EX" <Ed.Gohl@gov.bc.ca> 
> Sent: Friday, March 11, 2005 8:21 AM 
> Subject: Re: Blasting between Charles Creek and Turpin Creek 
> 

1 

Page 130 
TRA-2012-00300

S22

S22 S22

S22

S22

S22

s22

S22

S22

S22

S22

S22

S22



> 
> > Thanks Ed 
> > 
> > I will forward your email along with a scan of one of your Event 
> '> Reports to the strachan residents and mention that you and Blair 
> > would be available to meet ( one on one or a group ). 
> > 
> ~ Regards 
> 
> > 
> > 
> > ----- Original Message ----- . 
> > From: "Gohl, Ed E TRAN:EX" <Ed.Gohl@gov.bc.ca> 
> > To: 
> > Cc: "Ahola, Rob TRAN:EX" <Rob.Ahola@gov.bc.ca>; "Bowen, Blair 
TRAN:EX" 
> > <Blair.Bowen@gov.bc.ca>; "Hyde, Rick TRAN:EX" <Rick.Hyde@gov.bc.ca>; 

> > "Dash, Evan TRAN:EX" <Evan.Dash@gov.bc.ca> 
> > Sent: Thursday, March 10, 2e05 2:39 PM 
> > Subject: Blasting between Charles Creek and Turpin Creek 
> > 
> > 
> » further to our meeting Wednesday March 9, I would like to 
> » reiterate some of the points that we discussed. 
>>> 
> » The contractor and its blasting consultant have concluded that 
> » homes in Strachan Point are too far away from the blasting work 
> » being done between Charles Creek and Turpin Cree~ to be damaged. 
> » Nevertheless, I understand that some residents are concerned, so 
> » would like to outline the parameters for this work. These 
> » guidelines were developed by our drilling and blasting consultant 
> » and are based on industry standards. 
>>> 
> » To ensure that no problems are encountered, the following steps are 
> » followed: 
>>> 
> » * A blast plan is developed for each area where the contractor 
> » works to ensure that blasts are sized and oriented to minimize 
> » disruption to ,nearby residents. 
> » * Each blast is monitored with a seismograph located at a house in 
> » the community. This instrument measures and records the 
> » acceleration of the blast wave (mm/sec), the intensity of the 
> » overpressure (air movement), and the decibels (sound) level. 
> » Locations for the seismograph are changed regularly to give us more 

> » accurate mean values. 
>>> 
> » The typical thresholds for damage to property are: 
> » * 56 mm/second, where damage to drywall is possible (cracking, nail 

> » pops). 
> » * 256 mm/second, where damage to concrete structures is possible 
> » (cracking). 
> » To date, readings in the Strachan Point area have been the 6.S to 
> » 7.S mm/second range, or about 14 percent of the damage threshold 
>>> 
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> » Sound level for each blast are also recorded and those readings are 

> » in the 
> » 88 to 90 decibel range. The CN trains record at over 95 decibels. 
> » 
> » What resident have likely felt during the blasts is the effect of 
> » the overpressure from air movement. This causes the majority of the 

> » discomfort you may be experiencing, but is unlikely to damage 
> » property. The drilling and blasting will continue until the end of 
> » April, but as work progresses, the work will move further north, 
> » away from your community. This should lessen the impact on you and 
> » your neighbours. There will likely be two or three blasts a week 
> » until the work is finished. 
> » 
> » Because of concerns about the impact of this work on nearby 
> » residents, we have changed our work schedule and blasts will now 
occur before llpm. 
> » Drilling, and excavation of blasted material may continue beyond 
> » these hours. 
> » 
> » 
> » 
> » 
> » 
> » 
> » 
> » 
> » 
> » 
> » 
> » 
> » 
> > 
> 

If you have any further questions, please call me anytime at 

Ed Gohl - Ministry Representative 
Sea to Sky Highway Improvement Project 

Cell 
604-913-0825 Site Office 
ed.gohl@gems5.gov.bc.ca 
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, 5f 

0990Hl082 
Quality Control Check-off Form 

Drilling and Blasting 

Sea to Sky Highway 
Sunset to Lions 

Location: From Station ol/XII 

Construction 
Prime --Peter Kiewit Construction 

Area of Wort<: J07'r-Coc? 

Verij'y·the following items and indicate accelltance with initial and 
Nql",J.\IlY·~1S not accElPted are to be in. the remarks section. 

2. 

3. 

4. 

8. 
9. 

10. Bolts in proximity of blast aIlowed tUne to set? 

i 1. Pre-blast inspection completed in Area where SO < 60 ? 

12 Measured distance from Max Charge IOelay to Monitor 6 () m. (D) 

13. Seismograph is A) Buried in Soii. 0 B) Covered with a sandbag. 0 

14. Have wet holes been identified on the blasting plan? 

i6. 

Are 1 I so 
have they neen moved to the site and a.excavator been arranged for 
placing these mats? Blasting hook for mats available? 

servia,s or utllllles within I 

Page 1 3 

Date 
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Quality Control Check--off Form 0990H)082 Page3 of 3 
Drilling and Blasting 

Sea to Sky Highway Sunset to Lions Bay Date: Blast No. 

All work relative to the location noted above has been perfonned in a=rdance with the 
requirements and criteria specified in the Contract, including the Owner's Requirements, 
the Approved Design Documents, AppJica ble Law, the EMP, and app!icable peIT)1its, 
licenses and Approvals. 

Superintendent (print name) 

Blasting 
Consultant! 
Superintendent 

Environmental 
Consultant 

QC 

Manager 

Document Transmitials 

Client 

Blasting Consultant 

QC 

(print name) 

(print name) 

!Time! 

/oatel 

Signature 

Signature 

Date Prepared 

Date Sent 

Date Sent 

Date Sent 

( 
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SECT!ON204 ROCK CUTS 

AS-BUILT BLASTING RECORD 

PROJECT NO;_..L9..L7 .... )'---__ 

(TO ~E SUBMITTED NOT MORE THAN ,I DAY AFTER EACH BLAST) 

pnJT.L'ItlG D'ETAUS: 

, : .-.-.. -'- ." 

'. DATE Pl<EPAREI> (!'W( <.' r oS 
AcruALBlASTDATE .-"'< Z"( ~ 

. BlAST# 

, / I. 
TYPE OF UTILlITPROTECTION _-"t1t=q<..r<..,~:so<L_,_-

SWPELENGIH __ ..::6:...:.,) ___ {m) 

NtiMllEROFBACKL U='""'~"-_ 
AVERAGEDEl'n! ' ~ (m) 

• rOTALNUMBEROFHOLES~ 
HOLEDIAMEJ:ER~mm) 

NUMBER9F.ROWS.-;:;~~~ 
MAXlMtlMDEPTIl_ (m) 
TOTAL DEPTIl_..ui,-,,-_(n:) 

HOLE SPACING ~ (m) BURDEN;' S (m) 
HOLElNCUNATION:(ClRCLE) ~ HORlZ. VARlABLE 

EXPLOSJVE'TYPE VI!i&~K 'EXPLO:ilVESIZE.so mmby 'i-0O Ill:n 
TOTAL»,'t!MllER OF CARTRlD<lES I it TOTAL \VEIG!IT' /5'2>' (kg) /, 

: TOT.;LN1J).I3EROfDELAYS '9't DELAYTYPEANDLENGffi @ZJei 2S'~",,) /<?~/O 

lNlTIATlONDEVlCE:(ClRCLE) E.B.CAPS SAfmYFUSE OmER(SPECm') .d.:::?~~"~",,,~ ____ -:-
BLASTINGMACHlNE: 'TYPE CAPACITY __ -,-__ ~ 

VOLUME OF ROCK 'BL'ASTE!) 

Bl,A.,'IT sKBTCfT: 

SCALE 
PLANvrEW 
CROSS-SECTION 
ROCK G"'oDMEIRY 
HOLE L9CA1l0NS 

IlOLEDEPT'd 
"f1E..m PA'lTER..l.J' 
ROW BY ROW DELAYS 
DE!0NATIONDlRECTION 
HlGHWAYLOCA110N 

tmLl1YLOCATION 
NORTH ARROW 

PLANVlE)V: CROSS-SECIlON'VIE"¥:: 

--- ~ . ~;r~" . r.- r,-fJ 
.BLASl'ER'SSlGNATURE_",,,,,,,,,=-~~=,-_,,,~Gi""'-'::'-:"" _____ COMPANY_-'-'('Q"I~Z~f<'¥/"-.J,C"'Oa~u---"'-={£..~-
RECElVEl) BYMM,sTRY REPRESENrAT!VE(SlGNATURE) ___________________ _ 

(UscAddition::tl SheetS itNccc:ssary) 

204 (10 of 10) 2004 BC-MOT 
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06/21/2005 09:06 IFAX seatoskY!aK@kiewit.ca 
JUN-21-0S 09:24 AM B 

May 31/0.5 

MAYIZOO5 

" i6 
" 17 
" 18 

6 
4 
4 
'5 

~ ... "" 

.} GEORGE KYRIAllELI ~001l001 
612148565319 

CLEAR R.O,m .IGEWl!' 
o..:EAR. ROAD 
LOAD TklfCKS(4) 

p M 02 
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