Derkson, Debfa TRAN:EX

From: Bowen, Blair TRAN:EX

Sent: Sunday, November 14, 2004 10:20 AM

To: Ahola, Rob TRAN:EX; 'Gord. Baglier (E-mail)'; Gohl, Ed E TRAN:EX
Cc: 'Ryan Tongs {E-rnail)’

Subject: FW: Driliing 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
thet Scott Parker reviewed S22 property on Saturday, it leaves me somewhat confused about timeline. Therefore,
prior substantiating S22 claims it is imperative that the drilling program and blast schedule be detailed for what has
happened to date and for future dates (specifically as per Rob Ahola’s request as indicated below).

How much drilling will oceur at night?

How many blasts will ocour at night?

How many siat helidays 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,

Gan 1) and 2) be substantiated?

Will 3) reoccur?

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

My understanding is that PKS is sat 1o blast at 10 am Monday moming. Look forward to seeing everybody bright and
early Monday moming,

Blair Bowen, Project Coordinator
Sea-to-Sky Highway Improvement Project
(604) 818-3895
blair.bowen@aemsB.qov.be.ca
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~~~~~ Original Message—--

From: S22

Sent: Saturday, November 13, 2004 8:32 PM

To: colintaylor@kiewit.ca; Bowen, Blair TRAN:EX

Subject: Drilling and Blasting - Sea to Ski Highway at Montizarbert Creek
Importance: High

To: Colin Taylor and Blair Bowen
From: S22
Subject: Drilling S22

| am sxtremely 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. S22
S22
_ S22 [ am demanding a cease and desist of all
drillina and blastina durina non business hours and S22
S22

November 13, 2004

S22 and in the morning by blasting and drilling. Aside from another
S22 | 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. 1did a susvey 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 roof to
rust later. Estimating the trajectory of the rock to go upward from. the blast zone before plummeting on the
house and yard, the rock would be falling many hundreds of feet. This can not go on. Some of the rocks are
big enough traveling fast enough to go though a skylight or window.

S22
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- Derkson, Debra TRAN:EX

From: Gord Baglier [gord.baglier@kiewit.ca]

Sent: Thursday, November 18, 2004 8:10 AM

To: Ahoia, Rob TRAN:EX

Subject: RE: November 16 - DCrilling and Blasting - Sza to Ski Haghway at Meontizambert Creek
Rob:

Notices seem to be of confusion. | 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 | will try to find out?7?
S22

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

From: Ahola, Rob TRAN:EX [rnailto:Rob.Ahcla@gemsl.qov.be.ca]

Sent: Wednesday, November 17, 2004 10:56 AM

Te: 'Gord Baglier (E-mail)'; Ryan Tones; 'Colin Taylor (E-mail)’; Gohl, Ed E TRAN:EX; Bowen, Blair TRAN:EX
Subject: FW: November 16 - Drilling and Blasting - Sea to Skz 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 S22

- Not sure which property is #6 or what clearing was done

- Not sure what problem he is referving to, the first blast, or does he think last night was & problem?
- Regarding biasting mats | thought you were producing other mats

Rob

~~—-Qriginal Message-—-—

From: S22

Sent: Wednesday, November 17, 2004 10:20 AM

To: colin.tayvlor@kiewit.ca; Bowen, Blair TRAN:EX: Aholz, 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 weork hours of the construction? ) S22 )
from the construction work dane 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 | saw no such notice on the mall box and despite talking to Eric
Qddy and Grayson Doyle for an hour last night from 8 {o 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, 522 and knocked over a cliphoard s22
1

n 2
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S22
S22

Rob also said in a different meetina that there would be no trees cut down. west of the hichway, S22
This was part of the
agreement with the community, which has been broken.

ttis 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.

Chviously without an understanding of the root cause, this accident wilf 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.

Thank you.

S22
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-—-0Original Message-~~--

From: S22

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

Cce: Hyde, Rick TRANGEX

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 1 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. |
am not sure exactly what property the trees were on, but | 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 ather night caught me totally by surprise. | did not hear any of
the waming air horns, before or after. (I was S22 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. [ am telling you, s22

from blasting, drilling and moving rock. The changes you speek of are Band-Aids on
2 much bigger issue. What are you doing about restricting the Noisy work to 8am to 4pm on
week days? Thank you for the sign. An improvernent might be to use black ink which is much
easier to see in the night, than the red being used.

With enough steep | may have some patience, but with out the former, | have none of the latter.

S22

From: Ahola, Rob TRAN:EX [maitto:Roh,Ahola@gems?.gov.be.cal

Sent: Friday, November 19, 2004 2:16 PM

To: s22  colin taylor@}qew:t.ca Bowen, Blair TRAN: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 Montizambett Creek

S22

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

¢« Anotice board has been implemented that is to be updated daily. It s located by the mail
boxes at the entrance.

¢ We did not remove any trees on the # 6 property. We are determining if frees were
removed on the MoT right of way adjacent to the # 6 praperty.

+ The root cause of the initial blast was due to under charged holes not being able to
dissipate energy info the rock, thereby transferring energy to the surface mats.
Additional mats have been received and implemented in subsequent blasts.

Subsequent blasis have not produced any fly rock.

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

» Applied to the Workers’ Compensation Board for permission to eliminate the use of back-
up alarms on construction vehicles for night work.

s Applied ta the WCB for permission to eliminate the use of air homs for blast signals at
night.

+ Instructed crews to minimize the use of engine compression retarders.
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= Al equiprment is checked by mechanics o 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 1o try and reduce impacts as construction
proceeds.

Rob Ahola

Sea to Sky Highway Improvement Profect

D: 604.605.5943

¥ 604.605.5936

C: 604.816.4779

e: rob.ahola@gems1.gov.be.ca
www.seatoskyimprovements.ca

~—{0riginal Message-----

From: S22

Sent: Friday, November 19, 2004 9:20 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

Rob Ahola: S22 | have not had any
responses to any of my emails. Please have all my guestions from my emails and
discussions answered by 4 pm teday to my email address.

S22

Gentlemen:

Where are we on restricting the work hours of the construction? S22
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 | 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, S22 and knocked over a cliphoard S22

S22

" Rob also said in a different meetina that there would be no trees cut down, west of the
highway. S22

S22 This was part of the agreement with the community, which has
been broker.

It is very clear from my Eric/Grayson meeting last night that root cause of the blasting
problems has NOT been determined. They related o 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 ¢f the report completed by Grayson’s supervising P.Eng, on
the accident, iis root cause, the change to the safety procedures and any other pettinent
detalls to ensure that this does not happen again. Rob had said that the blasting
contractor has doutled the number of mats going forward and the blasting contractor
says that there is no such plan.

4
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Thank you.

S22
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Derkson, Debra TRAN:EX

From: Ahola, Rob TRAN:EX

Sent: Sunday, November 21, 2004 10:23 AM

To: Bowen, Biair TRAN:EX; Gohl, Ed E TRAN:EX; Gord. Baglier (E-mail)

ce: Hyde, Rick TRAN:EX

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 s22 . 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 11/26/2084 6:16 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 reffering to blast that took place
at 9:47 the other night (November 13), if so ¢an PKS confirm that These were done with
airhorn.

It also appears that he does not have any real information/knowledge about trees and S22

Also PKS should consider 1limiting 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

From: S22

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@kiewlt.ca

Cc: Hyde, Rick TRAN:EX

D. fe)
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Derkson, Debra TRAN:EX

From: Ahola, Rob TRAN:EX
Sent: Monday, November 22, 2004 5:11 PM
To: S22 ' 'eolintaylor@kiewit.ca’; Bowen, Blair TRAN:EX; Gohl, Ed E TRAN:EX; 'Gord
Baglier (E-mail)"; 'ryan.tones@kiewit.ca’; Dash, Evan TRANIEX
Cc: Hyde, Rick TRAN:EX
Subject: RE: November 16 ~ Drilling and Blasting - Sea to Ski Highway at Montizambert Creek
S22

I apologize for the confusion about the additional blasting mats. 1 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 10 blast, and they have been used since November 18.

[ will provide a summary report to you, or have Kiewit's blast consuliant discuss the report and changes in safety
procedures with you. We are confident that the changes being made will ensure that thers are no further incidents of this
kind. Air horns have been in use continuously and will be used uniil WCB provides a variance.

Regarding our construction schedule, we are unable fo adjust it to restrict "noisy work” to the hours between 8amio 4
pm, as you requested, in order to have this section completed on time. Consequently, the curmrent work of drilling, rock
removal and rock placement will continue for the next three to four weeks and potentizally 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 aciual
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 o
complete this phase of the work as quickly as possible.

Rob Aholza

Sea to Sky Highway Improvement Project
p: 604.605.5943

f 604.605.5836

c: 604,816.4779

e: rob.ahola@gems1.gov.bc.ca
www.seatoskyimprovements.ca

—-{Jriginal Message-----

From: S22

Sent: Friday, November 19, 2004 5:40 PM

To: Ahola, Rob TRAN:EX; coltn Jaylor@kiewit.ca; Bowen, Blair TRAN:EX: Gohl, Ed E TRAN:EX; Gord Bagller (E-
mail); ryanitones@kiewit.ca

Cc: Hyde, Rick TRAN:EX

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

Rab:

Thank you for your response. Please forward a copy of the P.Eng.’s report analyzing the blast accident to me.
Your causzl info is totally unrelated to what | was told by the head of the blasting company and the Kiewit
engineer, who both knew nothing of new mats, 2 couple of days ago. | am ot sure exactly what property the
trees were on, but 1 am sure the felling was recent and they were on the west side of the highway. Any noise
abztement is good, but {o put the noise in perspactive, the 10 pm blast the other niaht cauaht me totallv by
surprise. 1did not hear any of the waming air homs, before or after. S22

s22  The blasts and drilling however are very evident, Backup tones are not audible in ihe house either, but
the scraping of the bucket and its digging into rock are very intrusive. 1am telling you, S22 om
blasting, drilling and moving rack. The changes you speak of are Band-Aids on a much bigger issue. What are

1
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Derkson, Debra TRAN:EX

From:

Sent:

To:

Subject:
Artachments:

Ahola, Rob TRAN:EX

Monday, November 22, 2004 3:38 PM

Hyde, Rick TRAN:EX

RE: November 16 - Drilling and Blasting - Sea to 8Ski Highway at Montizambert Cresk
DraftEmail.doc ‘

Attached are some small revisions, Still nead to confirm that we will not be sending:.out the report.

Rob

-—---QOriginal Message-—

From: Hyde, Rick TRAN:EX

Sent: Monday, November 22, 2004 11:51 AM

To: Aholg, 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.

S22 ‘however. I'd be interested in your comments.

Thanks... Rick

S22

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 biast,

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 consiruction 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 driliing, 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 grave! and begin the actual
road construction. Although this will generate some noise, it is quieter
work than the work we are currently doing.

Rage-16
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Finally, let merassure you that will continue to mitigate noise the highest
degree possible, while striving to complete this phase of the work as
quickly as possible.

«0riginal Message-—

From: Ahola, Rob TRAN:EX

Sent: Monday, November 22, 2004 10:50 AM

To: Hyde, Ritk TRAN:EX

Cc: Gohl, Ed E TRAN:EX; Bowen, Blair TRAN:EX

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

Rick,

Here is a draft of the email o S22

S22

It appears the information on the additional blasting mats was not

. communicated o the the individuals you spoke with. Gord Baglier initiated
‘the production of the mats after the November 16 blast, and they were
utilized on blasts last week.

T will either have Kiewit provide the report fo you or have them discuss the
safety issiies with you. T 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 werk to 8 am fo 4 pm, we are
obligated 1o proceed outside these hours in order Yo maintain schedule. The
work we 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 frying 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 s22 ? We are not obligated to provide
it, however can we say that the incident was referred to WCB as required and they are
satisfied wif the steps taken? | don't really want to send him over to WCB [ooking for
info.

Rob
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S22

T apologize for the confusion about the additional blasting mats. I

] gather that the members of the blasting and construction crew you
spoke with hadn't been told that additional blasting mats were
beingusedordered. Gord Baglier arranged for the use of the
additional mats after the November 26-10 blast, and they have been
used since #het-deteNovember 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. (MNeed
to check 1his report) '

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 fwe-three to

*hreefour weeks. (Most likely will being doing some more blasting in -

the spring after the winter tralffic regime /s litted) Once these
activities have been completed, we will still need to place gravel
and begin the actual roed 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: colin taylor [colin.taylor@kKiewit.ca]

Sent: Tuesday, January 18, 2005 10:07 AM

To: David Wallace; Dogument Control; Ryan Tones; Gohl, Ed E TRAN:EX; Bowen, Blair
TRAN:EX; Grayson Doyle; Ahola, Rob TRAN:EX

Subject: west van blasting stuff...

Attachments; WV blasting bylaw.pdf; WV Noise bylaw summary.pdf, WV Noise bylaws.pdf

Thanks,

CT

From: Andrew Allan [mailto:aallan@hatfieldgroup.com]
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
& blasting permit from WV?

AA

im} 12
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THE CORPORATION OF THE DISTRICT OF WEST VANCOUVER

BLASTING BYT AW 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:
(2) “Aff‘ecte& Owners” means the owners or occupiers of parcels of land referred to n
Section 5(k);

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

()  “Dblast” or “blasting” means the use of explosives for the purpose ¢f moving,
- displacing or breaking rock or other material;

(@ “Blaster” means the person, firm or corporztion engaged by the Owner to conduct
Blasting and includes an agent, contractor or employee of the Blaster;

(&)  “Control Measures/Blasting Plan” means a document that cornplies with the
requirements set out in Section 5(h);

@ “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;

(b}  "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;

@ “Hospital” means a hospital or licensed hospital under the Hospital Act;

Document #: 5518
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)] “Letter(s) of Assurance” means a dc;cmnent or documents, in the form set out in
Schedule "E", to be completed, executed and delivered by the Engineer under
Section 5(g);
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()  “Cwnoer” 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; ‘

6} “Permit” means a document, in the form 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.

PROHIBITIONS

2. Blasting is prohibited unless permitted by and carried out in accordance with the terms 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 texrms and conditions of 2 Permit issued
under this bylaw.

- APPLICATION FOR PERMIT
5. ‘When an Owner proposes to blast, the Owner shall first apply to the Director for 2 Permit

by providing each of the following:
(&) acompleted Application;

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

(¢  anindemnity from the Owner in the form and with the content of that attached as
Schedule C;

(@  a certificate of iInsurance providing coverage for the Blaster, the Owner and the
other parties as specified in Schedule D against liability for loss or damage to
persons or property as a result of blasting, which insurance shall remain in force
while 2 Permit is valid;

(¢)  the fee set out in Schedule F, except that no fee is payable for an extension of a
Permit in good standing;

Page+6-
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if required by the Director, a topographic survey of the parcel (or the portion
thereof) where the blasting is to be cazried out, prepared by a B.C.L.S. ora
professional engineer;

Letter(s) of Assurance;

a Control Measures/Blasting Plan, prepared by the Blaster and accepted in 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 minimize 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 2 Control Measures/Blasting Plan. During the continuance of the
Permit, the Director may authorize amendments to the Control Measures/Blasting
Plan which are approved in writing by the Engineer; '

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;

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

a report on the results of a preblast survey which shall be made of all principal
structures and outbuildings, swimming pools, retamning 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) and 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 and/or pictorially all 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.

For a Public Lands Application, the persons seeking permission 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. (&  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 comphes with this and all
other bylaws.

(b) Authorny to blast under a Permit expires fourteen (14) days after the date of
issuance of the Permit.

() 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(¢) or (d) will remain in effect.

(@)  The Director may cancel or suspend the authority to blast under a Permit if there
are ressonable 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 engage in or carry on blasting in
the District unless special written permission to do so is given by the Director.

MONITORING OF BLASTING

7. (&  The Owner shall, at the Owner's cost, retain the Engineer to act on the Owner's
behalfto: 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 if he or she has direct or
indirect knowledge of a contravention of the Control Measures/Blasting Plan, the
Permit, or the provisions of this bylaw.

(¢)  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 Measures/Blasting Plan(s) 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 Measures/Blasting 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 accordance with the Control Measures/Blasting Plan, and

shall immediately report any problems, unusual circumstances or inconsistencies
to the Director.

n Q
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In no circumstances shall ground vibration. at any structure exceed a patticle
velocity of 50 millimetres per second or amy 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.

HOURS AND CONDITIONS

8. Blasting shall only be done:
(@  onMonday to Friday, not including holidays, and only within the hours permitted

(b)

under Noise Control Bylaw No. 3908, 1994;

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 cardied out.

NOTIFICATION

S

@

(b)

All Affected Owners shall be rotified 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
rotification 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 commencement,
the estimated duration of the project, methods to be used to safeguard persons aud
property, the warning 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 informaiton.

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.

No blasting shall be done within 300 metres of a School or Hospital 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 actual blast, stating the approximate time of the blast.
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BLASTING SAFETY

10.

@

®)

(©

The Blaster shall ensure that a security person {(equipped with and trzined in the
use of warning and signalling 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 21l persons and vehicles vacate the area
affected by the blast.

Prior to a blast adjacent 1o 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 mave 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
Blaster's inspection is completed, the security person shall restore normal
vehicular and pedestrian traffic as soon as reasonably practicable.

While blasting is being carried on, 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 ireplement a]l reasonable precautions to
safeguard the occupants of buildings who may be affected by the blast.

POST BLAST REQUIREMENTS

11.

(a)

®

The Owner shall notify or cause to be notified, the Diriector and each Affected
Owner, in writing, when the blasting to be carried outunder the Permit has been
completed.

At any time within sixty days after the date of notice g:;iven under section 11(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 given, 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. '

20
1—u30 z

TRA-2012-00300




{c) The amount ofany loss or damage within the scope of an indemmnity 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 be exempted by the Director from the provision of Sections 5(g) -
(1), 5(k), 7, 9 and 11 of this Bylaw where:

@ less than 10 cubic metres of rock or other material is fo be blasted by
means of detonating not more than 0.3 kilograms of explosive per delay;
or :

@)  the rock to be blasted consists entirely of boulders separate from bedrock:
(b)  Blasting shall be exempt from all provisions of Bylaw:

6y} if the blasting is specifically authorized by a statute or regulation other
than the Munieipal Act; ox

(ii)  ifthe blasting is, in the Director's opinion, required on an urgent basis to
lessen or eliminate an imminent threat to 1ife, safety, property damage or
public transportation routes and communication systems.

OFFENCE

13. (@  Everyperson 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 refrains from doing anything required to be done by any of the provisions
of this bylaw, commits an offence.

(b)  Everyperson v;»rho commits an offence against this bylaw is liable to a fine and
penzlty of not more than $10,000 for each offence and each day that an offence
contimes shalf constitute a separate offence.

- 14.  Council may, by byla\%r adopted following a public meeting respecting the matter,
suspend or prohibit the appEcation 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 limits the application of other bylaws, and in particular, the Soil
Removal and Deposit Regnlation Bylaw, to the blasting of rock.
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10.

SCHEDULE "A" TO BLASTING BYLAW NO. 4024, 1996

THE CORPORATION OF THE DISTRICT OF WEST VANCOUVER
APPLICATION FOR A BLASTING PERMIT

L , of
(Print full name of Owner) (address) .

am the registered owner of the following lands (phone no.)

(street address)

(legal description)
I hereby authorize

; (Print full name of Owner's Aﬂent)
o

(company name) (phone no.)

to act as my agent pursuant to the bylaw.
The purpose of the blasting is:
a. road and utilities d. utility connections
b. house or garage e. power pole
c. driveway or parking area £ other (describe)
Parking area ' m2, width of driveway .
Building footprint of house and garage shown on plan for which building permit apphed
for: m< less building foo’cgrmt of previous house and garage
= net building footprint:
Previous volume of rock removed m3. Remaining rock allowed to be

removed based on section 5 above: m.

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

Estimated total volume of rock to be blasted m3 (include overblast below
floor slab surface and outside of foundation walls).

Expected date of starting of drilling . Bstimated duration

The fee as required by the bylaw is enclosed.
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12.

The following documentation is provided in support of this application:

A title search conducted within the last 30 days.

A copy of a valid blasting certificate issued by the Workers' Compensation Board
to the blaster who will undertake the work

The indemnity as required by Schedule C of the bylaw.

A certificate of insurance as required by Schedule D of the bylaw.

A topographic survey prepared by BCLS or engineer (if required).

Letters of Assurance i the form of Schedule E of the bylaw:

A Control Measures/Blasting plan. '

Preblast survey report (including a plan of the area showing the affected parcels
and those parcels requiring notification) prepared in compliance with the bylaw.

A report on noise control as required by the bylaw.

The above information is certified to be correct:

(Owner's Agent signature) (Owner's signature(s) or Authorized

Signatory if 2 Corporation)

(] fale ™
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TITLE
16.  This Bylaw may be cited for all purposes as the “Blasting Byléw No. 4024, 1996™.
REPEAL

17.  “Blasting Bylaw No. 3785, 19927 is repealed.

PASSED by Council on 1996 November 18.

RECONSIDERED AND ADOPTED by Council on 1996 November 25.

MAYOR

MUNICIPAL 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 Blaster referred to in the Blasting Certificate provided in relation to
the above application to blast at the Owner’s property referred to n 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 Measures/Blasting Plan submitted and
the recommendations 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: Date of Permit;

Director of Operations

Extension Approved: : Date of Extension:
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SCHEDULE "C" TO BLASTING BYLAW NO. 4024, 1996

THE CORPORATION OF THE DISTRICT OF WEST VANCOUVER
BLASTING PERMIT INDEMNITY

Date:

To:  The Director of Operations
THE CORPORATION OF THE DISTRICT
OF WEST VANCOUVER
750 - 17th Street
West Vancouver, B.C.
V7V 3T3

Re:

Address of Project (print)

Legal Description of Project (print)

The undersigned hereby indemnifies The Corporation of the District of West Vancouver with
respect to all actions, causes of actions, claims, 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
aﬁts or orzissions of the blaster, the undersigned agent or their employees and agents relating
thereto.

Owner's Name (print)

Owner's signature (If owner is a corporation
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 REQUIREMENTS

Insurance

The Owner shzll provide to the Director of Operations with a certificate of insurance to
insure damage to persons or properiy that may be injured by the blasting. This insurance
shall be public liability and property damage msurarce in 2 form satisfactory to the
Municipal Solicitor, with Five Million Dollars (35,000,000) coverage inclusive for loss or
damage in respect of injury or death of any person or person and/or damage to property
from any one accident or occurrence. There shall be ro third party deductible for bodily
injury or property damage loss and no space warranty clause. The District, the Diractor
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 NO. 4024, 1996
LETTERS OF ASSURANCE

CONFIRMATION OF COMMITMENT BY OWNER
AND BY ENGINEER

Re:  Verification of Control Measures/Blasting 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.
V7V 3T3

Dear Sir:

Re:

Address of Project (print)

Legal Description of Project (print)

The undersigned Owner has retained as an Enginéer 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 Bylaw. 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 Engineer 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) a new registered professional is retained, and
b) a new letter in the form set cut in Schedule E to the Bylaw is filed with the
Director of Operations.

Page-28
TRA-2012-00300




The Engineer hereby gives assurance that the Control Measures/Blasting Plan reviewed by this
registered professional in support of the application for the blasting permit substantially complies
with the Blasting Bylaw and other applicable epactment’s respecting safety and meets all
reasonable criteria for safety of life and property and will provide the further written assurance
required by section 5(h) of the Blasting Bylaw.

The Engineer hereby undertakes to be responsible for field reviews of the biasﬁng 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 Engineer 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 Owner
Registered Professional’s Name (print) Owmer's Name (print)
Registered Professional's Signature Owner's or Owzer's appointed agent's

signature. (If owner is a corporation the

signature of a signing officer must be given
here.)

Address (print)

(affix Registered Professional’s Seal here)
(If the Registered Professibna} is a member of 2 firm, complete the following,)

I am a member of the firm
and I sign this letter on behalf of the firm.  (print name of firm)
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SCHEDULE "F" TO BLASTING BYLAW NO. 4024, 1996

FEE SCHEDULE

The fees that apply are as follows:

I.
2.

where the Director permits exemption in accordance with Section 12(a) -...cvervueeenne $ 60.dp
except where 1) applies, for blasting <5 03 rock and it is not for construction of 2
DUIAINE 1. veresrseccaeesrre s saesoeemesesnansessssstsesmsueseaanssrssmnnss shs emsesrasassrsssetansasssennassasssnnnan $100.00
I AL OTROT CASES: crumrurrerserrsseraesreressanrsssstsssmamtosmesmsearasarsessesesserstans essasneressserasarssinnons $500.0b
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Progressive Blasting Plan

Montizambert Rock Cuts

Ministry of Transportation
Project No. 099WP(2
Sunset to Lions Bay

Developed for:

Qddy Construction Lid
Mr. Eric Oddy
Project Manager

Developed by:
R Scott Parker AScT

Explosives and Rockwork Technologies Lid
890 Porteau Place, North Vancouver BC V7H 283
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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 Cresk. The progressive blasting plan will address the methodolegy 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 ifems 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
Natural Conditions of the Rock

Volume of Blasted Material |

: Rock Blasting

Movement of Excavated Material

Traffic Management

OO BN

Montizambert Creek has been shertened fo Monti Creek for reference purposes and has
been referenced a5 such in the drawings and will hereatter be referred fo in this report.

The District of West Vancouver Municipa! boundary appeats 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 ajong the grade
on this section of the project, The plan will address this area first, with the Monti South rogk
cut progressive work pian being modeled and modified from the lessons gleamed from the
practical lessons leamed from the northem cuts. Monti South to follow,
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Project Constraints — Traffic Management and Blasting Activities
Traffic Stoppages Blasting:

« Random 20 Minute Stoppages: a schediiléd 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 ar both directions, Some debris
+ Random 2 minute stoppages, a very brief stoppage of traffic of no more than 2
minutes, in one or beth directions_No Debris
« Free flow Traffic —=when the traffic queue is cleared

Scheduled
» Random 20, Minute Stoppages daylime to Nov 30,2004 10am-2:00pm
Monday tc Thursday
March 1,2005 to Nov 30,2005 daytime 10am-2:00pm
Monday to Thursday

e Random 20 Minute nighttme till Nov 30,2004  evenings 10pm-Gam
Monday to Friday morning
March 1,2005 to Nov 30,2005 evenings 10pm-6am
Monday to Friday momihg

» Random 10 Minute Day or Night Stoppage
MNov 30,2004 Sam-Spm, 8pm to arn
Monday to Friday Noon

» Random 2 minute Stoppage Daytime or Nighttime Monday 9:00am to 12ncon
Friday
§: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 = 10minutes, Traffic Stappages at the Hour
« Single lane altemating traffic of no greater than 10 minutes in each direction
between:
= t0am to Zpm during the day
= 10pm fo 6am during evenings
= During 10 minute random closures

Therefore scheduled blasting times will be preferably at 10am or on the hour thereafter
With 2 scheduled 20tninute clostire, as necessary opening the road to single lane
alternating traffic as required every 5 minutes, with a maximum 10 minute queue time
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or there is free flow fraffic, till 2pm. See haulage

Monti Noxth

Physical Relationship Between the Highway and Blast Location

: Reference Drawings 41DD- D802-0103 Rev! Detailed Design Plan
Sta 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 (SmH x7 mW) to 105+610 (20mH x 9mW)
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 cutis 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
inside lane closest to the rock wall facing north, driving in the direction of Lions Bay. How far
off the road?? Sounds like immediately adiacent.

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

« 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.,

« There appears 1o be two test hole on the cut that will have to be stemmed prior to
blasfing in the area.

= A culvert fo be abandoned appears in the grade at approx sta 105+760

» There is a culturally modified free above the top of the shear line at approx 105+625
which will be protected from hatm.

e Houses accessed from the Sunset Marina basin and zlong Lawrence road appear
along the waterfront

Bouthern Edge of Cut
- B0m to the edge of structure situated on Lot 2 Plan 7016
Northern Edge of Cut

-78m fo the edge of the structure situated on Lots G & H Plan 11180

There appears to be at least eleven identifiable structuras lden‘trﬁed in the plan, some of
these structures may be outbuildings. - Stru 1 X
that the s structures appear 10 be af 1east

.grade. A screen of trees blocks the view from the rock out, 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.

* TheBCRailfineis situated helow the western edge of the road typically offset 40m
west of the Téck cut; 20m lower then the edge of the 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 anfo the tracks , either being dislodged by natural events, e heavy
rainfall ete or from the cut, Post blast inspection on the ratl 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
41DD-DB02-C843 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+585.
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 seres 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 {o
minimize rock spilling out into the rode.

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

Natural Conditions of the Rock

rock is a hard quartz diorite of the Mesozoic Coast Plutonic Complex R4-RE
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 with forees of »1g from the biast 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 lposen the material, after the shoot, 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 may vent

* Water table in substrate unknown af the time of inspection raining heavily , free
draining, surface water into the boreholes is anficipated,

» Waterin open joints indeterminate, some weepage/ seepage from rock face,
porosity of intact rock anticipated 10°-6
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Volume of Biasted Material

Rock Blasting

Model for Test Blasts

The overzll volume of the north cut between stations 105+730
(5mH x7 mW) to 1054610 (20mH x 9mW) appears fo 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.

The volume of rock to be moved each day is approximatefy the
volume of broken material that is blasted up to 1920m3 will be
moved through the day and evening.

Potential rumber of blasts {0 be undertaken 23,500/1600= 15
shots, averaging smaller and larger shots the total number of
recorded blasts will prebably be closer to 20.

For the purposes of this plan, Test Blasts will progressively
increase in volume from 600 cubic meters ,{o 200 cubic mefers to
1600 cubic meters. in volume..

The intent of the test blast are six fold

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

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

3. To verily our explosives loads for wall control, To optimize the
shearline spacing, and hole verticality on the backline wall

4. To optimize our road clearing procedures, equipment,
personal fo clear the road of rock from the blast

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

6. Road clearing and getting thru fraffic back onto the grade all in
accordance with the contraciual requirements.

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

Progressive Tests— note subsequent blasts are to follow the same model until the rock
volume blasted cannot be handled inh the closure window, the methods are chahged 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 material blasted 300 to 00m3 depending on surface
rock contours
Area Blasted 10x10 m
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Depth of Blast 8m on E edge, shallow adjacent to highway
Tentative Date and Time of Blast Nov 1 at 11pm -
" (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 /QC ( Blasting Consultant )

Mobilize Drills Labour and Equipment to dnll on Pattern Max 291 lineal m of hole

Time Reguired 2days (to be Completed by 4PM no Jater then Saturday Oct

30/04

Explosives to Delivered to Site Friday Oct 28/04 by the end of shift/ inventoried to

match loading requirements.

Planning Meeting Cet 30/04

Notice 1o be distributed to highways, residence re shot Monday AM

Line Up Flagman for Road Closure

Line up Heavy Equipment

Signage in place and Flagman on site by 8am the morning of the blast.

Blaster Load Shot, start at 7am —complete at 3:30 am

1 0 Set up shot, check signal horns, batieries etc 2:30am, roll out firing line

11. 10:15 Advance notice to contractors crew of cessation of wark

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 imed (within 5 min of
notification}

15. 10:40 Blasting Guards in Place

16. 10:50 Security road sweep at each end of cut, between flag 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 Al Clear -  tobe fimed

21, 11.07 — 11:17 Equipment Clears Road - to be timed

22. 11:19:55 Road Reopens — Stop Watch Records Time Make sure vou overkill

the equipment — loader. grader, sweeper

CENOOA © Mo

Noen —Debriefing , evaluation
» Checklist of activifies to e prepared and signed off.
» 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 8Pmto
6am —over the next two days. — Time study to be undertaken by QA

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 or 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-cut and compliance feedback
Length of Line Up at north and south closure ends
Queue time, north and scuth- decide which is to go first, ie longer lineups.

Potential Problem Areas

+ Blasting Delays : In reality setling a set time for the initiation of a blast based

" on schedule has proven to be problematic, the blaster should have the time fo
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 be punctual in there blasts, but all it takes is one
blocked hole to throw a schedule cut the window.

The hazards associated with blasting are many, the last thing you want fo do

is rush or pressure the blaster into shorteutting industry standard procedures. ‘
When the shotis 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 windaw.

Stabilily 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 untll the hazard passes

¢ Flyrock Problems , root cause to be evaluated and steps taken 1o remove
hazard ‘

Process Evaluation

s Flozt Time In Schedule~= time avallable to increase blast volume
= Time {o 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
+ Pattern Geometry changes required
« Stability Concerns/ Hazard Evaluation

Movement of Excavated Material

« Rock during the blast should move paralle! with the road,

e An existing open area exists in the north area o the cut where crushers
and screens where setup for Test Section WP

«  Material from the road will be trammed,/skidded into this area from the
traveled surface of the road to fadilitate opening of the road and loading
and haulage by the heavy eguipment

<
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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 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 will

increase to 20%, the blast volume design shall reflect these changes and

the volume of rock will be adjusted in the shot to accommeodate the load,

haut cycle.

988 Cat wheeled loader(s) or equivalent anticipafed to clear road

235 or equivalent hydraulic excavator to machine scale face

25 Torne 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.

Asphalt pateh
Traffic Management
Blast Guards inside of flag persons, non essenfial personal
outside of guarded area, radio protocol
Signage required, Blasting Ahead, Tum off Radic Ahead, No
Stopping, Blasting Signals, Danger Blasting Area , Watch for

Falling Rock
Road, Vehicular Traffic, 400m closure each side of blast, radic

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

» Pedestrian: prohibit
Houses Below the Grade: are outside of the 80m one hole per

L ]
delay radius, notification , guards at resiiences, keep back from

windows efc.
+ 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, o get one large shot ;
off per day the following has to be completed based on 1600 cu m sl
" 1
/|1
+ Survey/Layout time 2 Hours e
« DesignofShot 2 hours 24 hours priorto shot being drilled Jl
- Dril 1.5 shifts .k
+ Load and Shoot 5 shift ;|
» Muck 1.5 shifts Cle
s Scale variable from .5 to 3 hours [o1
» Stabilize: variable from 0 to 2 days _ ; %
{
| Note- Activiies may runconeurrently, s ﬁ
1
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Derkson, Debra TRAN:EX

From: Ahola, Rob TRAN:EX

Sent: Wednesday, Decaember 1, 2004 8:51 AM

To: 'Gord Bagiter {(E-mail)’; ryan.tones@kiewit.ca
Cc: Gohl, Ed E TRAN:EX; Bowen, Blair TRAN:EX
Subject: Blasting Report

Gord,

Spoke with Scott Parker and he said you have produced & 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 Improverment Project
p: 604.605.5943

- 604.605.5936

e 604.876.4778

e: rob.ahota@gemst.gov.bc.ca

www seatoskyimprovements.ca
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Derkson, Debra TRAN:EX

From: David Wallace [David.Wallace @Kiewit.ca]

Sent: Friday, February 11, 2005 8:29 PM

To: Bowen, Blair TRAN:EX

Ce: Gohl, Ed E TRAN:EX; Ahola, Rob TRAN:EX; 'Ryan Tones'; \Jeff Raing'
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 afterncon.

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 immediztely 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 £o Liocns Bay

Peter Kiewit Sons Co.

10651 Shellbridge Way, Suite 120
Richmond, B.C.

VexX 2ZW8

Tel: 684-922-5622

Fax: 684-922-5623

Cell: S22

Email: David.Wallace@Kiewit.ca

From: Bowen, Blair TRAN:EX [mailto:Blair.Bowen@igems®.gov.bc.ca]
Sent: Friday, February 11, 2865 16:44 AM
Ta: '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 thzt 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
Montezamhert 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 Coordinater
Sea~to-Sky Highway Improvement Project
(684) 818-3895
blair.bowen@gemss.gov.be,ca

~~~~~ Original Message-----

From: David Wallace [mailto:David.Wallace@Kiswit.ca]

Sent: Thursday, February 18, 2885 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
18:308. 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. WCE was contacted at ©8:68 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 15:08, Blair Bowen attended the entire meeting and you arrived when the
meeting was in progress. Grayson Doyle, Eric Oddy, Gary (Oddy - Blaster) and Ross Tayler 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 Dovle and Eric Oddv. with S22 permission, performed an inspecticn of the

S22 . subject S22 * this afterncon 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 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.
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It is clear that our present drill & blast procedures are good. We have had over 68 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
26-32 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 dr;ll &
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.

18651 Shellbridge Way, Suite 120
Richmond, B.C.

VexX W8

Tel: 664-522-5622

Fax: 684-922-5623

Cell: S22

Email: David.Wallace@Kiewit.ca

————— Original Message-----

From: Gohl, Ed E TRAN:EX [mailto:Ed.Gohlfigems5.gov.bc.ca]

Sent: Thursday, February 1@, 20805 8:21 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 Iast 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 2 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
S22 Cell

584-913-0825 Site Office

ed.gohl@gems5.gov.bc.ca
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From: S22

Sent: Wednesday, February 29, 2085 18:45 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.cberfeldg@globaltv.ca
Subject: RE: Credibility and Pisclosure

Reb 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 encrmous 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 reck 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. S22 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. S22

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 _ _ S22 o 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. '

S22

. Page 45
TRA-2012-00300




Derkson, Debra TRAN:EX

From; Bowen, Blair TRAN:EX

Sent: Friday, February 11, 2005 2:26 PM

To: 'Ryan Tones (E-mail)’

Cc: Gohi, Ed E TRAN:EX; Ahola, Rob TRAN:EX: Dash, Evan TRAN:EX
Subject: Blasting documents required

As per our conversation here is what we are expecting.

Montezambert: .

* interim blast plan for remasining work (sealed) that inciudes the corrective actions to
be taken, attach a copy of WCB report. This complete submission willbe reviewed by
8T8 site staff and 8T8 safety aunditor,

Lonetree:
* progressive blasting plan (sealed). This xeport is to be reviewed by 8TS site staff
znd copied to STS safety auditor for informatiom.

Blair
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RECEIVED
Ministry of Transportation

Iinterim Bl&Sting Plan Feb 18, 2005

Pacursent Contrel
Sen-{c-Sky Highway
Improvamant Projoct Offica

Montizambert Rock Cuts

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

Developed for:

QOddy Construction Lid
Mr. Eric Oddy

Project Manager
Developed by:

R Scott Parker AScT
Explosives and Rockwork Technologies Lid
890 Porteau Place, North Vancouver BC V7H 283

Reviewed by -

Manohar Walia P.Eng.
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Interim Blasting Plan

Montizambert North Rock Cut
Dated: Friday, February 11, 2005

Based upon a site analysis of blasting operations fo-date and a review of incident reports
prepared by Pefer Kiewit Sons {Prime Contractor and fully supported by Oddy Construction,
the drilling and blasting subcontractor on this project), and the authors analysis of the incident
the following interim Blasting Plan is pui forward.

Preamble on Existing Site Condifions 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 leamed from these acfivities, as every blast in ifself provides useful information
on the structural response of the blasted slope. To date sheared walls have been completed

sucecessfully 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 criteria and all results are below the threshold of damage for
siructures in the area.

Blocky rock failures along the ouiside edge of the cufs have been frequent and problematic
and were alluded fo in the original blast plans and progressive blasiing 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 southern end sliver cuts that daylight adjacent fo the appreaches 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. Sieeply dipping daylighting joint dominate the rock slopes; high angle dark basic
andesitic dykes bisect the area. Adjacent to the chiil margins of these infrusions, open joints
predominate and are normal to the rock siope. The rock slope has been previously biasted and
is probably subjected o lateral remnant stresses.

Slash blasting has proven fo be the only practical way of removing the remnants of the old
highwall in this area, Downholing the preferred method for shot design has been not possible
due to geometric and design constrainis. Controlled blasting methods have been and where
successfully utilized without incident in this area fo date to remove the rock to the lines and
grades required to meet the design envelope. The remaining rock is being carefully removed in
smail confrolled blasts, matting of the rock is crucial to containing the material on the high
angle slopes. Unforiunately the resulting removal of the isolated biocks 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 nof been withoui incident, blasting mats were unable to
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contain biasted rock within the blast area. A small velume of flyrock, more exactly small 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
rockeut 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 fo 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 fiyrock emanating cutside of the blast area. The incident root has been evaluated and
is based primarily upon a cutoff within 2 blast pattern on a biast bordering the southem edge of
the rock cut advanced in the area north of Montizambert Creek Bridge.

The initial blast patiern 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
toenne mats most likely pinched or cut the small diameter plastic shock tube assemblies of the
nonel detonating assemblies. These blasling shock tube assemblies camry the firing
shockwaves from surface delays to the downhole delay detonators. Due to the hature of the
nonel system the system cannot be checked when mats are utilized. Cutofis 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 compiex operation to remedy.

The original burden has been reduced by the detonated charges, while the original powder
loads designed to fragment the rock i 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 fo.

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 {o escape from under the mats.

The following steps are being adopted and have been included in this interim blasting plan to
reduce the likely 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 fogether fo make the mats work as a unit.

Fixing the mats onto the slope at intermediate points

Endeavoring to undefstand 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 Consuftant and the Suppilier)

& & + » 8 %
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Interim Blasting Plan to Completion Monti North Rock Cut

The Work Area:

Montizambert Creek rock cuts are divided info rock cuts south of the creek and rock cuts

located at north of the Creek. This Interim Blasting Plan will address the methedology and

progressive procedures required to complete the work on the northemn cut that has been

undergoing since last November in the area to comply with the confract reguirements which

require Oddy / 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 itemns to be addressed, these lems were identified as a requzrement of J4.3 of the
Traific Management Plan:

Physical Retationship between the Highway and Blast Location
Naiural Conditions of the Rock .
Vaolume of Blasted Material

Rock Blasting

Movement of Excavated Matenal

Traffic Management

S

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 Cresk.

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

The progressive blasting plan for this cut has evaluated, the original plan calied 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 fraveled 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 leamt from the Monti South rock cut works now
being completed.

Project Constrzints - Traffic Management and Blasting Activities

Traffic Stoppages Blasfing:

» Random 20 Minute Stoppages: a échedu!ed stoppage of fraffic of no more than
20minutes in one ar 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 fo Thursday
Random 20 Minute nighttime March 1,2005 to Nov 30,2005 evenings 10:00pm-6:00am
Monday to Friday morning
Random 10 Minute Nightfime Dec 1, 2004 to Feb 28, 2005 11:00pm-5:00am
Sunday to Thursday
Random 2 minute Day or Nighttime 9:00am to 12noon Monday io Friday
9:00am to 5:00pm Sat and Sunday
10:00pm to 6:00am weekends

Monti North

Physical Relationship between the Highway and Blast Location

Reference Drawings 41DD- D802-0103 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 mW) to 105+810 {20mH x 9mW)
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 severa! 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 wall facing north, driving in the direction of Lions Bay. Completed to date
85% of the work, mass rock estimaied to be removed primarily in the lower benches.

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

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

¢ There is a culturally medified 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 alang the waterfront,

Southern Edge of Cut - 60m to the edge of structure situafed 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 jeast eleven identifiable structures in the plan, the structural outlines 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 frees blocks the view
from the rock cut,

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

Minor complaints arising from perceived from damage have been addressed; one flyrock
incident on the first blast caused some cosmetic damage to the metal roof structure on House
No2. While alleged foundations complaints invesfigated 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 fllustrated in the cross sectional drawings
Reference 41DD-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 heing taken by a third party consultant fo Peter Kiewit.

The BC Rail line is situated below the westermn edge of the road fypically offset 40m
west of the rock cut, 20m lower then the edge of the exisiing grade. The slope above
the rail grade in the southern area of the rock cuf appears overstegpened and there
have been rock falls onto the right of way, no known problems to the tracks, Post blast
inspection on the rail shouid be undertaken after each blast.

in general blasting will occur between:

o Sta.105+730 to Sta. 105+615 with a small sliver cut ai Sta 105+595.

Blasting will and should be progressed from north to south.

Rock removal in a series of Benched blasts, max 8m in bench height

Small rock cuis 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 fast round from breakthrough; the

breakthrough shall be carefully orchestrated in small controlled shots to minimize

rock spitling out into the road.

o Estimated Production Biast beyond sta 105+685, 686m° 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 1600m°, with the equipment on site)

o0 Q

o

Natural Conditions of the Rock

+ Rock is comprised of hard quartz diorite of the Mesozoic Coast Piutonic Complex, of
fype 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 sast side, failures are
anticipated and occurring with forces of >1g from the blast shockwaves impacting
the face. Mechanics of failure are present with Stress Relief Joins Dipping at 51 to
54 degrees foward the road, and other steeply tectonic sets 82-88 degree dips,

Page 52
TRA-2012-00300




provide the remaining failure surfaces;

e 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 lfow, detayed catastrophic failure
of blocks after the shot may occur. Time frame urknown. (impose setback for
.pedestrian traffic below cuts, scale face as required)

Open jointed and blast damaged faces have been vented;
Wateriable 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 weepage/ seepage from rock face,
coefficient of rock mass permeability of intact rock is anticipated 1o be 1x10° em/s.

Volume of Blasted Material approximately 65% complete

+ The overall volume of the north cut between stat!ons 105+730 (ﬁmH X7 mW) to
1054610 (20mH x @mW) appears 1o be 23,500 m° of rock, WIth a swell factor of
1.2 the volume of broken rock fo be moved will be 28,200 m®.

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

= Potential number of blasts to be undertaken 23,500/680= 35 shots, averaging

smaller and larger shots the total number of recorded blasts will probably be closer
to 45,

Rock Blasting

« Forthe purposes of this plan, Blasts will progresswe!y increase in volurme to a
maximum 900m?®, with an average volume of 668m°
» Blast Opt_mlzatlon is essential for the following reasons:

a} To oplimize our road closure procedures, equipment, people, site
distances, queue distances and timing have been undertaken.

b) To oplimize our biasting 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.

¢) To Confirm and continue with our explosives loads for wall control,

d) Of our road clearing procedures, equipment, and the necessary personat to
clear the road of rock from the blast. .

e} For fragmenting the oulside 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 gefling thru traffic back onto the grade all in
accordance with the contractual requirements.

Once the Progressing Blasting Plan has been achieved blasting 686m® of rock per day, wilt be
targeted.

Model for Test Blasts

Progressive Tests—- note subsequent blasts are fo follow the same model until the rock
volume blasted cannot be handled in the closure window. The blasting methoed 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 300m® to 600m° depending on surface rock contour
Area Blasfed 10x 1o a maximum 15m patiern,

Area to be matted: 150m®

Depth of Blast 8m on edge,

Volume of Rock Anticipated to Impact Road between (best case) 5m° and (worst
case) 81m®.

Evaluation Criteria

&

-

&

[ 2

Early Start and Late Finish Record of Each Activity to be Generated,

Cycle Time 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 fo go off site, overlapping aclivities and
communications fan-ouf 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 fo go first, i.e. longer Iineups.

Potential Problem Areas

-

Blasting Delays: in reality setting a set time for the inifiafion of a blast based on
schedule has proven io 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 Author's experience, a well managed biasting
program can systematically be made punctual in there blasts, but all it takes is
one blocked hole to throw off the schedule significantty.

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 uniil 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 procedures
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 BEvaluation

[

&

Float Time in Schedule may be used as time available to increase blast
volume,

Time to Move Rock from Road, m/min may be used for predicting cycle times,
Equipment type may be selected based on demand.

Recommendations based on evaluation

[

-

Size of Next Blast based on Test Blast Performance
Pattermn Geometry changes required
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s Stability Concerns/ Hazard Evajuation

Movement of Excavated Material

e 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 fo 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 confinue. Impact
berms may be developed along the edge of the road,

« Rock falling onto the road is approximated at a maximum 81m® from the outside
edge of the cut, 10% contingency for rock fall from surface failures on the cut,
Note (af 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 jn the shot to accommaodate the load, haul cycle,

Use of 980 Cat wheeled loader(s} or equivalent is anticipated o clear road,
Use of 245 or equivalent hydraulic excavator is anticipated to machine scale
face,

+ Use of 30 Ton ne arhcuiated trucks to move broken rock, anticipated load
between 10m® and 12m°,

o Approximately 20% of matenal will be between 1 om? and 2.5m°.

*

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

Traffic Management

= Blast Guards inside of flag persons, non essential personal must remain outside
of guarded area, radio protocol;

« Signage required informing Blasting Ahead, Turn off Radic Ahead, No Stopping,
Blasting Signals, Danger Biasting Area , Watch for Falling Rock;
Road, Vehicular Traffic closure, 400m on each side of blast, radic protocols;
For passage of Emergency Vehicles: radio ahead to hold the shot or expedite
one lane opening;
Pedestrian to be prohibited fo 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, zll residents to keep back
from windows ete.

o Guards on Rail Grade: noftification fo BC Rail, inspection of tracks after shot;

+ Trails in the Area must be closed and flagged.

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

4 & % & 5 9 8

Survey /Layout time 2 Hours
Design of S8hot 2 hours 24 hours prior to shot being drilled

Drill 1.5 shifis

l.oad and Shoot .5 shift

Muck 1.5 shifts

Scale variable from 0.5 fo 3 hours

Stabilize: variable from 0 to 2 days
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Note - Activities may run-concurrently

Recommendation

| have reviewed the Inferim 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 the blasting experts o )

Prepared By: Reviewed By:
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Progressive Blasting Plan Model

Lonetree South Rock Cut

General Work Area

The Lonetree rock cuts are divided into fwo cuts one south and one north, both of these are
south of Lions Bay, The Progressive Blasting Plan will address the methodology and
progressive tesiing procedures required fo undertake the work to comply with the contract
requiremenis and quite specifically the traffic management plan.

The plan shall outline a performance based process and festing procedure that considers the

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

Physical Relationship between the Highway and Blast Location
Natural Conditions of the Rock

Volume of Blasted Material

Rock Blasting

Movement of Excavated Material

Traffic Management

oA

Lonetree South for reference purpeses Sta 109+820 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 Sta 110+100 fo Sta 110+300 has been referenced as
such in the dramngs and will hereafter be referred fo 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 first rock cut blasted along the grade on
this section of the project,
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Project Constraints — Traffic Management and e
Blasting Activities ¥

e e He
SR TR,

et
Pl

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.

+ Random 10 Minute Stoppages: a brief
stoppage of traffic of no more than 10 minuies

. in one or both directions.

* Random 2 minute stoppages, a very brief
stoppage of fraffic of no more than 2 minutes, in
one or beih directions

Scheduled

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

Monday to Thursday

Randorm 20 Minute nighttime
March 1,2005 to Nov 30,2005 evenings 10pm-Gam
Monday to Friday moming

e Random 10 Minute Night Stoppage .
Dec 1, 2004 to Feb 28, 2005 11pm-S5am

Sunday to Thursday
» Random 2 minuie Stoppage Daytime or Nighitime Monday 9:00am to 12noon
Friday .
£:00am to 5:00pm Sat and Sunday
10pm to 6:00am weekends
Lonetree South

Physical Relationship Between the Highway and Blast Location
: Reference Drawings 41DD- D802-0110 Revi Detaiied Design Plan

Lonetree South for reference purposes Sta 109820 to Sta 110+100
Lonetree Norih for reference purposes Sta 110+100 to Sta 110+300

=] 20
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The road cut is on the east side of the road between Stations 109+820 io Sta 110+100, the
cltt 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 Loneiree north being 200m in iength. The
total volume of rock {o be shot in these two areas is 31600 cubic meters. The rock cut
paraflels the road which roughly runs roughly south to north in this area with the inside lane
closest to the rock wall facing north, driving in the direciion of Lions Bay.

+ The north end of the rock cut daylights roughly 100 m from the nearest structure
located to the north- north west on the western 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.

o The power lines and fiber optic ines have been relocated to the west shoulder of the
road 10m from the boitom of the cut along the grade.

« Houses fo the north of the cut are accessed from Tidewater Way and Kalvin Grove
Way |

« The BC Rall line is situated below the western edge of the road typically offset 50m
west of the rock cuf, 20m lower then the edge of the 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 fracks , either being dislodged by natural events, ie heavy

rainfzall efc or from the cut. Post blast inspection on the rail should be undertaken after
each blast.

s Bench Blasting on the south cut will progress top down, from north to south

with 18 planned blasting sections on the benches fo be removed. These
_ planned sequences may be subdivided into discreet blast blocks that are no

longer then 10m in fength and a max 15m in width, this variance in the planned
activity is based on blasting mat coverage of 150 sg m of surface coverage per
blast, the structural infegrity of the rock mass and the access for the hydraulic
excavator to place the mats.

» The first blast blocks are estimated at beiween 300 and 60Ccubic meters,

_ location of this blast is still pending and is dependent on overburden removal.

o Blast dynarnics 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
devéloped for each blast, # is imperative that the biast is allowed o move out in
the designed direction of progressive relief. Failure to generate this relief will
result it a * chocked “ shot, with lateral forces being laterally fransferred into
the back walls and destabilization of the final wall, this chocked shot will also
produce unwanied lateral mass movement out onto the area of the road
instead of parallel o the alignment..

= 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

e South end of the cut should be advanced to last round from breakthrough the
breakthrough shall be carefully orchesirated in small controlled shots to
minimize rock spilling out infe the road,
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Natural Conditions of the 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 seis
providing the surfaces.

Cohesion and asperifles 10 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 catasirophic 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

Water table in substrate unknown at the fime of inspection raining heavily , free
draining, surface water info the boreholes is anticipated,
Water in open joints indeterminate, some weepage/ seepage from rock face,
porosity of intact rock anticipated 1046

Vaolume of Blasted Material

« The overall volume of the north cut between stations Sta 108+920
to Sta 110+100 appears fo be 6684cubic meters of rock, with a
swell factor of 1.2 the volume of broken rock fo be moved will be
8021m3.

« Potential number of blasts to be underiaken = 18 shots,
averaging smialler and larger shots the total number of recorded
blasts will probably be closer io 22,

+ The overall volume of the north cut between stations Sta 110+100
{0 Sta 110+300 appears to be 23000 _cubic meters of rock, with a
swell factor of 1.2 the volume of broken rock {o be moved will be
27.600m3.

s Potential number of blasts 1o be underiaken = 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, muttipie
areas may be worked on per shift and up 1600 m3 of blasted rock
may be moved through the day and evening.

Rock Blasting

« For the purposes of this plan, Blasts will progressively increase in
volume from 400 cubic meters ,to 800 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 voiumes on these cuis is dependent on several factors:
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1. Optimization of road closure, procedures, equipment, people,
site distances, queue distances and timing -

Access to the top of the cut, pioneering bench widths and the

competency of the rock to maintain a bench to hold the drills.

Ramp geomeiry

The availabilily of a free face to shoot to,

Optimization of our blasting procedures, matting requirements,

scheduling times for shot, setting guards, firing the shot,

checking the shot, all clear

The blast explosives loads that have been optimized for wall

conirol.

7. Road ciearing, scaling and getfing thru fraffic’back onto the
grade all in accordance with the confractual requirements.

bW N

o

Progressive Blasts

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

Progressive Blast 1 {Test on Next and Subsequent Blasts Taken along these Cuts)

Sta 109+920 to Sta 110+100...

Vo]ume of material blasted 400 to 900m3 depending on surface
rock contours
Area Blasted 15x10 m

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

Evaluation Criteria

Early Start...l ate Finish of Each Activity to be Generated

Cydle Time of Trucks and Loaders required for Clearing Road Generated
Traffic relsased 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 fo go first, ie longer lineups.

Poteniiz] Problem Areas

Blasting Delays : in reality sefting a set time for the initiafion of 4 blast based
on schedule has proven to be problematic, the blaster should have the fime to
check ang double check his loads, protective measures and site security prior
to defonating the blast, in the authors experience a well managed blasting-
program can systematically punctual, but zi it takes is one blocked hole to
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throw a schadule out the window,

The hazards associated with blasting are many, the last thing you want to do

is rush or pressure the blaster into shorteutfing industry standard procedures.
When the shot is ready it should be fired, if that means missing a “on the hour
firing fime” it wouid be prudent to waif untll the next available window,

Stability and Scéﬁng 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

btasting program until the hazard passes

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

Process Evaluation

Float Time in Schedule= fimre available to increase blast volume

« Time fo Move Rock from Road, cubic meters/min= predict cycle times for

Equipment Selection based on demand

Recommendations based on evaluation

Size of Next Bilast based on Previous Blast Performance

Pattern Geometry changes required

s Stability Concerns/ Hazard Evaluation

Movement of Excavated Material

Rock during the blast should rmove paraltel with the road, north as much as
possible

Material from the road will be rammed,/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 continge.
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 cuf, 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.

980 Cat wheeled loader{s) or equivalent anticipated to clear road

345 or equivalent hydraulic excavator to machine scaie face

30 Tonne articutated trucks to move broken rock, anticipated ioad 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 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 {o hold the shot or expedite one
lane opening
Pedestrian: prohibit
Houses Below the Grade: are outside of the 80m one hole per
delay radius, notification , guards at residences, keep back from
windows eic.

« Guards on Rait Grade: nofification to BC Rail, inspection of fracks
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 cum

¢+ Surveylayout fime 2 Hours

v Design of Shot 2 hours 24 hours prior to shot being drilled
e Drill 1.5 shifts

¢ Load and Shooi .5 shift

»  Muck 1.5 shifts

o Scale variable from .5 to 1 hours

e Stabilize: variable from 0 o 2 days

Note - Activities may mun concurrently

Biast 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.'5rf1m, hole loaded with detonzator sensitive NG based explosive product.
Load 2, 2 Cartridges of NG (Unimax 50mm) in diameter in toe , 0.3 wcoden spacer,
alternate castridges and spacer o within 2 m of surface, clear 15mm stemming to surface.

Defonation and timing 25 surface /500ms downhole defay detonators, 1 hole per delay,
17ms beitween rows

Preshear to be detonated 300ms prior to any adjacent hole. No more then 5 holes per
detay on shearline, redundant det cord path. Post shear sliver cuts, 25ms accumutaiive

delay after the last pattern hole, redundant det cord path no more then 5 holes per delay
on shearline,
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ROCKCUTS SECTION 204

FROPOSED BLAST DESIGN
. File#:

PROJECTNO. <43,
.. (m BE SUBMITTED NOT LESS TEAN 1 DAY BEFORE DRILLING)

. . . o ‘ DATE PREPARED Fes /
. CONTRACTORS NddME Wwy corf PROPOSED BLASTDATE, el & os’
ELASTERSNAME. _1\5,»%»;%&56/ ) BLASTE [ Lonwizen,  Swaets,
BLASTER'S CERTIFICALE NUME TEE o L

- Hiemwavi - P7
BLASF LOGATIONAT: ____ £ pne. Txes. S'm/—/’ft _
. 2
UFILATYPROGECTION OR STANDBYREQUIRED: (CRCLE) 50 N0 A e 5

mm:r&
mcmmva}zwy Zﬁ* (=) SI.OPEANGI_E /(ﬂ) somimes_ LS ()
ROCETYFE .+ gpuls
DISTANGE 1O REAREST smummsmm__z____cm}
MMM
- PROPOSED MO, OF BACKTINE HOLES (oo™ PROPOSED APPROX.NO, OFHCLES 560 _
PROPOSED AVG. DERTE () HOLEDLA. _Z£ {mo)
PROPUSED NO.QERQWS APPROX. HOLE SPACTNG . /. S (a9 BURDER ,_’ {m)
FROPOSED MAXIMUM DEPTH (=) EROPOSED HOLE INCE.2 (CIRCLE) @ T VARIABLE
FROPOSED TOTAL DEFTH ¥ _.m
PROPOSED ELAST DETAILS:
EXPLOSTVE TYPE _s 4100 ‘ SOLOSVESTE S0 _mmby_ Y00 _mm
APPRO. NUMEER OF CARTRINGES ¢ & APPROX, TOTAL WEIGHT SET
PROPOSED NUMBER OF DELAYE 727 D‘ELA‘::‘TYPEMLENG‘THgZ A=
. BUDIATIONDEVICEX(SIRCLE) KB CA¥S " SAFETYFUSE OTHER (SPECKY) f%ﬂp@“
BLASTING MACHR: TYPE CARACITY "
APPROX. VOLUMEDF ROCK TOBE BLASTED .?)ﬁ )
EROPOSED BYASY SHPTCH: |
¢ - < . - ‘ -vr- H =
SEQW THE FOLLOWING: Pwv:sw f
SCALE 49%:5“«/ /ﬁdéﬁ/ﬁ’/ €
PLANVIEW, e
CROSSSECTION .- : / ,11 3
ROCK, GEOMETRY .
g e < BEPROX, BOLE LOTATIONS ™1™ &—w-- e |
APPROX HOLE DEETH. N A,
e o - - PRAPQSD TN ST TR e e B
ROW EYROW DELAYS ' W
DETONATIONDIRECTION .} W
T ERERY LockTION £ g .
UTILEFY LOCATION T T
e NORTHARROW - B AL m¢
BLASTING CONSULTANT NAME cf(ﬁ’?/ SIGNATURE o ‘ CONBPANY é"“:ﬁ%g{é? Z‘}';é?
T it
BLASTER'S SISNATURE _,_ B2 emmr Wy Cenis . EFID
RECEIVED BY MINISTRY REPRESENTATIVE (SIGNATURE) 4 .
(Use Additional Sheews if Necessary)
BC - MOT 2004 204 (9 of 1)
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ROCK CUTS ‘ SECTION 204

PROPCSED BLAST DESIGN
File #:

: PROJECTNO. __ 795
... (TOBE SUBMITTED NOT LESS THAN 1 DAY BEFORE DRILLING)
.GENBRAL; - - ";,:.“,\..

. COMTRACTORS Nlovs 80/
ELASTERSNAME %

DATE PREPARED as”
PROPOSED BLAST DAI‘E v o5
'\ BLASTY# 2. LaweTleez

. () ‘1
R i e
| BLASTLOGATIONAT: Lone Jnes

—,
UHLERY PROTECTION CF STANDEY REQUIRED: (CIRCLEY @ wo el S

HETGaT ARGVERWY 2.2 () SLOPEANGLE ,14 ) SLOPELENGTH £5 )
ROCKTYPE L il c {‘
DISTANCE TO REAREST STRUCTURE (GILITY,__ P 3 6w)

ANTICIPATED DRYULING DETANLS:

. PROPOSEDNO. OF BACKLINE ggms /9 - PROPOSED APEROX.NO.OFHOLES W89 55

PROFOSED AVG, DEFIH HOLEDIA, 26 (mm)

PROPOSED NO. OE ROWS APPROX. HOLESPACING A% (ma) BURTEN S (m)
PROPOSED MAXIMUM DEPTE g () PROPOSED HOLERNCL: (CIRCLE) VERTMAL HORIZ.  VARIABLE
EROPOSED TOTAL DEFTH @) : :

. ——

EXFLOSIVETYIE Ay EXPLOSVESTE S0 memvy_ SO0 _mm  $400 CAerA
APPROX. WUEBER OF CARTRIDGES 7570 AFPROX. TOTAL WHGET _____, /6.5 {x2)
PROPOSED NUMBER OF DELAYS 2.2 | DELAY TYPEANDLENGTH /728 /e o

m-m,nounawcm(ms) EB EATS " SAFETYFUSE  OTHER.(SPECEY) f? m%/p
BLASTING MACEDNE: TYPE capacryY

APPROX. VOLUMETF ROCE TOBEBLASTED 327 2 )

SHOW THE FOLLOWING: FLAN VIEW: { ' CROSS-SECTION VEEW:

PLAN VIEW
CROSSSECTION
! ROCK GEQMETRY
'%...m..,,_ S ATBRON BOTELOCATIONG™ ™
APPROX. HOLE EDEPTH :
S P’tsamtlmmmﬁm B - H g
ROW EYROW DELAYS : . ¢¢ A
. DETONATIONDIRECTION | (/2 iy "s
* T HGHWAY LOCATION .
UTRITY LOCATION
-, s m e ae NGRT}E:‘:RROW - p—r

ELASTING CONSULTANT NAME ﬁ @i SIGNAT'UR.. . -‘ R A COMPANY 59;.‘6 :5 éﬁfﬁ

BLASTER'S SIGNATURE % ;2‘ T/,%/f COMPANY ﬂdgg/ AT,
RECEIVED BY MINISTRY REPRESENTATIVE (SIGNATURE)

P F—

(Use Additional Sheets if Necegsary}

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

PROPOSED BLAST DESIGN
. : Filed:
PROJECTNO, __ 223 :

(TO.BE SUBMITTED NOT LESS THAN 1 DAY BEFORE DRILLING)

GENERSY: - - v e ' '

e - DATEFREPARED @8 A2 05
ct)mmcmmmm RS n/r ¥ Caw/ 700 PROPOSED BLAST DATE o2 S 57
BUASTERSNAME . .- Sowheer 7 s & s *UBLASTR_
BLASTERS mmmnm SEE z:@’?

" HiEvAYE 2 4
" BLASTLOCATIONAT: _ /f’af/ﬁ M@f’??z'_x

nmﬂmomwoxs*mquumccmmﬁ‘:) @ wo 9GS

SO DETARLS:

EEI(:‘HI‘ABOWHWY Y #@) SLDPEANCE / _ &7y SLOPRLENGTH L 2 =y
ROCETYPE .« - Cor7

ISTANCE TOTEAREST STROCTORE CTEITY_ 2Lt

ANTICTPATED DRILTING DETAYES:

. FROPOSEDNO.OF BACKLREFOLEs_ /¥ PROPOSED Apz:mma ormoe S/
PROFOSED AVG. DEPTE__ ) HOLE DIA. 74 {mu)
EROPOSED NO. OFROWS _ APPROX. HOLE SPACING . /, 7 () BURDEN _ /A7 ()
SROPOSED MAXT A T - PROPOSED HOLE TNCLy: (CIRCLE) VERTICAL HORIZ.  VARIABLE
PROPGSED TOTALDEFTH . 280
. s
EXPLOSIVETYEE __ /R M &5 EXPLOSIVESIZE SO0 __mmby S0 _ wm
APPROX. NUMBER OF CARTRIGES 2 7.5 APPROX. TOTAL WEIGHT 2
PROPOSED NUMBER OF DELAYS __ 3£ DELAY TYPE AND LENGTH gz’ggﬁﬂ )
DUTIATION DEVICENCIRCLE) B3 CAPS " SAFETY FUSE OTEDER\SPECIE'V‘J / »9,0@45
BLASTING MACERNE: TYRE CAPACITY
ATPROX. VOLER/EOF ROCK TO BE BLASTED SEE =
FROPOSED BLAST SKETCE,
| SHOW THEFOLLOWING: PLAN VEW: CROSS-SECTION VIEW:
SCATR W_,_ag_’_w
PLANVIEW L I N , &4 \'\Z{ . .
CROSS-SECTION T ' et €=
ROCK GEOMETRY 77 NES .
{.“""“‘ o ~REPROX BOLELOCATIONS T e
APPROX. EOLE DEFTH Yy
——— WE@E@MPA Saais - ananaty ke w"" e Qv 3
ROW EY ROW DELAYS ' - L\.Z\S B
DEFONATIONDRECTION | s i 7 b= 7 .
T HIGEWAY LOCATION Ao % timie
UTILITY LOCATION - }-
ce v e NORTHARROW ] '“ﬂ/ﬂ/ Y e PN ==\ |
R o E o
BLASTING CONSULTANT NAME _ 2 S ZUZLET  SIGNATURS : COMPANY__Saeds ) A 570
e

! BLASTER'S SIGNATURE W COMPANY. O_’,’ﬁeﬁ/ Lol 5
RECEIVED §Y MDUSTRY REFRESENTATIVE (SIGRATURE)
{Use Additional Sheets if Necessary)

BC - MOT 2004 204 (S of 10}
Page 67
TRA-2012-00300




e
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ROCK CUTS _ SECTION 204

PROPOSED BLAST DESIGN
- o File #:
: PROJECTNO. 223

{TOBB SUBMITTED NOT LESS THAN | DAY BEFORE DRILLING)

. GERERAL: - -~ - e - '
et e g - DATE PREPARED el ST 05T
CONTRACTORS MéavE - #1 Cz:‘//? & PROPOSED BLAST DATE AR o S 57
SLASFERSNAME. .© . Wagiocer : " CBLASTH#_ _
PLASTERS emmmmmﬁazk 3{5” 53'2’7 -

© HiGEWAYE 2 7
* BLAST LOCATION AT: /74:9;(/% Ma}f??L)

UTHEYFROTECTION OR STANDEY REGUIRED: (CIRCLEY @ o A1t S
SITEDETAAS

HadT ABOVEMWY /2 (m) SLOPEANGIE_ A7 @y SLOPELENGTH Sz (my
ROCETYPE -« Oruter iy ig, .
DIST ANCE TONEAREST STRUCTURE (UTILITY), T2 )

ATED Xy > DET.

. PROPOSEDNO.OF BACKERNEBOLES /7 PROPOSED APPROX.NO, OpHOLE S/

PROFOSED AVG. DEFTH (=) HOLEDIA. 7€ (o)

PROPOSED NO, OF RQWS _ APPROY. HOLE ARG . A7 = mmoEN_ /7
SROPOSED MAYIMTER Tk () PROPOSED HOLE INCL: (CIRCLE) VERTICAL HORIZ  VARIABLE
PROPOSED TOTAL DEETH Gy

ROFPOSED BLASTD

EXPLOSIVETYFE (/R 23 EXPLOSIVESIZE SO mmby $000  mm
APPROX. NUMEER OF CARTRIDGES __ 2 7.5 APRROX. TOTAL WEIGHT Ko d
PROPOSED NUMBER OF DELAYS __ 3L DELAY TYPE AND LENGTE / 2725/ S oo (ms)

DUTIATION DEVICEH(CIRCLE; BB CaFS SAFETY FUSE O'I'EER(SPECEF“’) / /;we»f
BLASTING MACHDNE: TYPE CAPACITY

»

APPROY. VOLUMEOF ROCE, TO BE BLASTED SE =)
PROPOSED BLAST SKETCE: |
T L sy

SHOW THEFOLLOWING: PLAN VIEW: CROSS-SECTION VIEW:

. .

PLANVIEW
CROSS-SECITON
ROCK GEOMETRY

i . o
i e e - ASPROK, HOLELOCATIONS

APPRAX, HOLE DEFTH
s P@Pﬂﬁﬁbmmmmmw .
ROW BY ROW DELAYS '
DETONATION DIRECTION
“HICEWAY LOCATION
UTILITY LOCATION
o ee -ee NORFEARROW ) '“ﬂ/ﬁ‘f

e
{7 ' m@“i\
1

BLASTRNG CONSULTANT MAME _ 0 , A7 SIGNATURE covpany,_GenlST 5

J BLASTER'S SIGNATURE W __coMPaNY___ 2 & ol <5
RECEIVED BY MINISTRY REPRESENFATIVE (SIGNATURE) ~
{Use Additiona) Shests if Necessery)

-

A

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

PROPOSED BLAST DESIGN
- PROJECTNO. 793
(TQ.BE SUBMITTED NOTLESS THAN 1 DAY BEFORE DRILLING)

DATEPREPARED__ /72 a3
. CONTRACTORY NhnE c’fvﬂﬁ/ Con m PROPOSED BLAST DATE G o5
BLASTERSHNAME: "‘z"ﬁw e COBLASTH ¥ foseires
B}.m-smmrumm SLE SO

H o "
v Z7 :
| BLASTLOCRTONAT: _—Loge Tres
L. 1 , -
UTILFEYPROTECTION OR STANDBY REQUIRED: (CROLS) (89 wo #1470 5

HExGart ABGVERWY,_ 2.2 @ SLOFE ANGLE Iy SLOPELENGTH LS =
ROCR.TYPE . - ef {'
DISTANCE TOREAREST mvcrma:mrm Z5 e

ANTICIPATED DRILTING DETATLS:

. PrOPOSEDNG.OFpackemEporss_ /9 - proPosEDAprROR.NO.OFHOLEs OB 35
PROFOSED AVG, DEPTH wS HOLETIA, /b (mm) ,
PROPOSEDNO, OEROWS & APPROX. HOLE SPACTNG A (9 BURDEN_ A S ()

FROPOSED MAXIMUM DEPTE (m) PROPOSED HOLEINCL: (CIRCLE) VERIAL HOXIZ VARIABLE
PROPOSED TOTAL DEPTH @ - - :

FPROPUOSED BLAST DETAILS:

DFLOSIVETYEE  LFlwiay ‘ EXPLOSIVE SZE S0 oty 9‘_9 P W‘f’*’?f’"
APPROX. NUMEER OF CARTRIDGES z:"‘"gﬁ APPROX. TOTAL WEIGHT
PROPOSED NUMBER OF DELAYS 2.7 * DELAY TYRE AND LENGTH 77 g ggsz:o (ms)

DNITIATION DEVICE-(CIRCLE)  EB: 84FS ' SATHTYTUSE  OTHER (SPECEY) ﬁ z?ﬁj/u
BLASTING MACHING TYPE cATACIY

Filaf:

AFPROX VOLUMEDFROCK TOBEBLASTED 352 7 &%)
PROPOSED BLAST SKETCH:
S T A :

SHOWTHE FOLLOWING: : : CROSE-SECTION VIEW:

seatz
PLAN VIEW .

Y CROSesECTioN

! ROCK GEOMETRY

fpm e S o ABPRO, FOEELOCATIONS ™™

APPROX. HOLE DEPTH

e -B.R@Pgsspmmmm
ROW BYROW DELAYS
DETONATION DIRECTION

* HIGHWAY LOCATION
UTILITY LOCATION

cm e e NOEFHARROW

BLASTING CONSULTANT NAME Cf%

BLASTER'S SIGNATURE ﬁ ;%1// COMPANY, @9‘/25/ CoAdl LT

P
RECEIVER BY MINISTRY REPRESENTATIVE (SIGMNATURE)
(Use Addstionnl Sheats i Necessary)
BC - MOT 2004 . 204 (9 of 10}

Page 69
TRA-2012-00300




‘

INCIDENT INVESTIGATION REPORT

! Xnterim ' T Kinal
' Confractor Yncident Contractor Namer eomoyd Gt e ST s -

e A te IR pes s R e R, : R s X
1 First Aid Only Case TReportable Injury Case  1Loss Time Case
T Other Recordable Injury Case 1Job Traunsfer/Restricted Duty Case’ Fatal

I Equipment, Property or Vehicle Damage Over $1000.00 ’IMajor or Serious Environmental Incident

Actuel Severizy: Minor o Serious o Major Potential Severzzy. o Minor o Serious ,Ja/Mq;or

| Team Member Name ' | Title Yes/No |
U Superintendent St e A D EUwsn g 7med DI T | Y
Foreman - Bia577 wbe. Tasmard oy B G Font st s [
Safety Commiitee Member Do Toow S pBEIN T OO TR, | VLD -
Employee Cppsmt o EBrP i oty Lo LD, e

} Empfoyee ‘

& ﬁﬁwﬂ&fﬁﬂiﬁ i

District: (3B Earvadd  Project: S 75 _Seytt eI P2 ProjectNo. 2 3

Project Address and Phone Number: <Siws 28 Ra7r T8 Lwr~s L7 -

Name of Injured Employee: 7“; )7, Sex: AL A -

Employeas’t Home Address & Phone No. - f“/ S

Time on Present Job: S Length of Service with Company: JL’; S ‘

Title/Qccupation: /U:/d' . Foremaxn: ase Daw 7", J BansrerZ

Job Manager: D/We':' ﬁ/ﬁ_&;fﬁtf , Superintendent: S lrrzse Lhirtonds
. FORM 4104 Revised: January 02, 2004 10té WESTEF-{N CANADA DISTRICT

VL mmssmedmeess e st g T

delivered, emaifed or faned to the District Marager ond District Sq'et:Mmcgerm 17 hours of the aeeident. Tnchuded with this
report shell be coples of the Pre-Task Instruction Mesting reporis covering the lose 4 Pre-Task Insiruction meetings by the Ligured
emplovee vlongwith the hewsrd aralysisfor the operction, Plecse elso aitach any addifiona! investigation information. The Home
Office Sofety Deporiment shall be forwarded this report witkin 48 koswrs of fhe accidert.
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INCIDENT INVESTIGATION REPORT

il

Date of Incident: L/etlln/ Zs025 e ?; Zoos” Times 8 533/ AMBM A7

-~
Date Investigation Began: LI S TS % 2005 Mime: /6702 aPM_ it
7 ;

Witness to the Incident and their employers: _Lesuons Owoy - Joo¥ CondSraa eri s
T¥es TNo - )

Aot Lhssnanres — S8, .
et soveo — ZEL.

sy Bpadree ~O8OY  oisortiscrven’

Others tavolved and their employers: GatrctrSoad Doy o~ 2K, S o BB T
T¥es TNo

G Yy ﬂfrcas.?z.- o0 fo Cg’-—"‘S'?"?EJ/c’-'—?'fWJ ;@% Traeos? — IDKS

§ Struck by or .régaf?z.st 1 Caught on or Between TE;poszérz VStp

i 1vip

1 Fall Same Level 1 Fall From Elevation V Contact With  Overexertion

« 1 Foreign Body

Estimated Number of Days Away from Work: W /ﬁ*‘"
Estimated Number of Restricted Duty Days: o //””’
Nature of Injury or Hiness: A 7
Part of Body Affected: (be specific, indicate left or xight avea if applicable, Le. right index fingex)
AT p
Did Employee Repart to First Aid for Treatment? | Yes ’Z_@ Date: ﬂ//f%” .
If Yes, By Whon i”f{ SA QOualifications:
Was the Bijury or lness reported to the Supervisor and initialed on timecard? | Yes
Date: !\; iR If No, Explain
Worker Report of Byjury (form % 1102) completed and attached? § Yes
If No, Explain: AL S
Was Awthorization for Initial Trem and Relea.se of Medical Information Form (form # 1103) fssued to
Worker end attached? \ Yes ﬂ" .{f No, Explain: AL /z?“ )
Name, Address and Phone Number of Hospital/Doctor: ' AL e j
FORNM 1104 Revised: Janvary 02, 2004 2086 WESTERN CANADA DISTRICT
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INCIDENT INVESTIGATION REPORT

Was Worker Accompenied to Medical Treatment? Y Yes, By Whom: /“/: /ﬁ“ ’

Has the Doctor or Treating Physician been made awcre of the Company’s Renm-zo—WorkProgmm?
*I’as If No, Ebgp[am N/:ﬁ?— .

BRI

(A Ldn‘-"'

Description of Property/Eqiipment/Vekicle Trvolved: ﬁ‘é«a-_fc,t S22 e{f’fmwﬁ»ﬁ/’ 7
w7l YmrreadE A s _pled 2 Seedie.  Dieir ons fGrar.

Nature of Damage: __RyZ - s pec 7 7emrt o Ao E s> s i
gt b o s, BT reer T g Sy o & e Aot
Ado  Lpoipe = ot Errerseds St Epry g et

e s S ey g (o> Vitats et d® S~ S22 Ll ot St
Dt o oo v, FRe ot fOR ot it (B Sy m ol TS

Cost: Estimated: .4 .‘2{’ oeres S Actual: //;/y/c‘ﬂoa)ﬂ’ A TS TS .

zu-r s R A L'> 2
RN e hes RO I

N Detafled narrative deseription of the incident: - deseribe events that preceded the occurrance (use
J addifional sheets as required)
St Ar7me redrs _Lmse flrfvord _OF Eioes T

Causative Agent most direcily related to Xucident: (Object, substance, material, machivery, equipment,
conditions) _ 5y Lars po

'} Was Weather a factor? TYes IR Xf yes, explain:

i
FORM 1404 Revised: January 02, 2004 30f§ - WESTERN CANADA DISTRICT
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INCIDENT INVESTIGATION REPORT

“Was this 2 Quality related injury? 1 Ves @ ¥ yes, explain: .
/‘{/w“? :
Was this 2 Maintenance related fnjury? § Yes o> 1 ves, explain:

Tnsafe act by injured and/or others contributing to incident: (be specific) ﬂ/

Personal Factors: (Jack of knowledge or skills, slow reaetion, fatigne, ete)

A
Personal Protective Equipment Required: (Indicate Ves, No or N/A)
Eye/Face Protection Sz Seat Belt_/~© Safety Boots D Gloves TS
Gloves {,f&fs Hard Hat__5}=% Respirator /4 __Hearing Profection_Ie> s
) T . e :
Was m;(ure& using all the requxred equipment? (In&:ca@nr No)

I£ ne, explain:

Job being performed at time of ocenrrence: -_
Rormmnits (@ WMewrmp s @it Nozow  Peex. Core,

Was 4 hazard analysis prepared covering the task being was perfofming? @ iNo
Date of Last Job Hazard Anatysis: Attach Copy of JHA

T No, Explain:

Is arevision of the job hazard analysis required? i o
If Yes, Date for Completion: _ T&2pu ™ 2., 3OS
Explain why or why not:

(e addsznal .s'.i’zeeas as yequired)
BBassr fRorEerront 1S /ﬁsaﬁmﬁﬁf

LEBTDD o] (e AL
[ OGP Tt FHessT 8t G ZmTEERS A RN
R R Y N e A

At  FRACTIIZED TS

\
FORM 1104 Revised: January. 02, 2004 4ofé WESTERN CANADA DISTRICT . H
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INCIDENT INVESTIGATION REPORT

YZis G/l fnS Faml Anltr 1AL AT/

PG v Tl
[EBRARCY 5 1S B STT Tt (B ART SIS Sesecslrinie s T

Cor O/ES | DUl o Trts Bl SeorE Gesopr Tl Artis bliwail
PPl Fedk e reS, Mps ot TiemackS Do SUsr Aelond
pen /N AOTUSTIA TNTT OfF. i LTy trs @rs Tirl Cadedy
AT D BN T g a5 AwE fEecctry @) A SrettrD SLofs
Tl SUATS SedPAED [ TAHE 20PE CAVSIG (o OF/5FS

ot ThE Ak Gyl JAETENSATORS | ORI e LS

o) GBS Bl 2 2SS, fIrirel. Tk Bugss ood Seg ey
& Lol

> ay St P St redEn oS,
LTy oS 2fnl 3T R il S TSP

RervisL Yy 4oi DD
flor e S A8 S RACTrIICLD LA, -

BORRECE

“What can be done to prevent a recuirence of this type of incident: Descfibecorsgotive giotions taken. / by whosm /
date implemented (use additional sheets as required) B

LT LT e Bl el [T T b e 2PONTE

FORM 1104 Revised: January 02, 2004 Sofé

WESTERN CANADA DISTRICT
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INCIDENT INVESTIGATION REPORT

Date Report Prepared: L7744 fE8A4 Aty ‘2" :z_oczs /ZM% /%ZUM/’ /x’ o

Report Prepared by: (??Z#?ﬂ‘m—’ Z}a"-fpg -

Report Reviewed by: (Verify with initial) - -

Job Snpermtendent I[/ .
& e sz,

Job Manager _
Commentis: .
. \.‘)
FORM 1104 Revised: January 02, 2004 §ots WESTERN CANADA DISTRICT
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9) DESCRIPTION OF EVENT:

February 08: Placed mats on blast using 50 T crane, blast went off, a cut off occrrred
(portion of the blast went off). Blast left guarded overnight,

February 09: Assessed cut off, retied six shear Yine and four 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 southwestern pattern on
roadway. Guard stationed near Monitzambert Creek heard and seen small rock enter
imto guerded arez.

Resident from S22 approached guard and stated that he heard three rocks hit
his roof, followed by a stnall 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 meesures taken. Roadway was cleaned
and cleared and traffic was reopened.

Initie] investigation of Montizambert Wynd showed small (1/2-1%) of fty rock on south
side S22

Blast area secured, cordoned off acd guarded overnight as there was 2 secondary cut off,
Began initial investigation and witness statements taken.

Page 76—

TRA-2012-00300




13) CORRECTIVE ACTIONS

Blaster or record (shot fiver) will load the shot, mat the shot, and fire the shot for
consistency of the blasting operations. '

A loading diagram will be used to address typical loading zand any untypical
holes. This will be incorporated inte our QC program and will be a requirement
of Oddy Censtruction. This will be performed for each blast. Plesse see attached
i* .

Mats on steep slope aﬁgles will be chained back to pins. Chains wili be utitized 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 will not slip. See sketch #1

Mats draped over a face will be chained to additional mats for dead weight to stop
mats. Artificial burden will also be used in certain situations. See Skeich #2

To reduce potential cut offs in the shear line for a post shear blast. The
unidirectional 17 MS conmectors in the shear line will be replaced with
bidirectional 17 MS connectors. With the use of this bidirectional connector, it
will enable the shear Hine to fire from both directions. See attached wizing
diagram.

Blast direction of the North Monty cut will be reversed. Blast will be fired
paraliel fo the highway and to the north.
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CMaetTiNGg DIAGRAMS |
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*

PETER KIEWT SONS Co. LOADING DIAGRAM
LOCATION: __Npdth_ neentr WEATHER < MMV
DATE: frd /2 OGS TME [0 smowa WIND md.
. 1500 1A !m . f oy -1 s .
i 1 N
D A® ®
40 3
760 -~
?’BD_’W% 2 @ @
=L 0 6. .
-'.h..@ % ) 5 o
S Ee © Owd ¢
;:2-’&—- “’f_@) éé}ﬁt /@/ \
i G FCIIC |
T o ©
N 2 B il mea i
o (O @ A& G O
ey o o & & @7 g o+
e = = = = = =
-2 B I B O
: & ¢ 8 g 8§ g ¢
5 =2 &5 8.8 8 3§ 3
E  E F & E E
~ | GADING TYPICAL UNLESS NOTED BELOW™ _PRODUCT. L4/ it SOX G pper
SHEAR LINE $iardigie_odvmay |BUEFER PRODUCTION
HOLE No. |[DEPTH _|LOAD __ |HOLE No. [DEPTH. |LOAD OLE No. IDEPTH _[LOAD _ |BURDEN
TYP. £ra. |JSTE |rve. 6 |7 SEfve. - 1hom |9 ST 14K
Zs cofed) Hoduon || B/ S |45 ol 3/ GG | ZFST | L F
27 e 4o 5037 || ghef A4
23 goov | 7, “STN-23 S o | T xfﬁ’“'
2z b |7 |24 | € w | grui |
29 Em 16 13T 18 m %4ﬁ'iﬁ"
26 S et b6 St = S | g arias
27 G o t£ ST 27 S i EZ G i85
& < o1 b7 /£ 2
45 B V75 1/
L s | gH | AS
&7 S8 | E5 115
(5 HSom | £5 /o C
<E 95 | 65 /2.
s/ Yo | & /.2
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e esten 200 g,

BLAST & 60 paele

PRI

ooariay Jorth  Manty

DISTANGE frorfynearest stucturefroadyvey? ‘5’0 A

WEATHER! (:JPN : WIND: e mehy

HMATERIAL BLASTED; e

ExPLOSIVES: Typasize 20 WMOO  Lndwa.
o xyew

INTIATION DEVIGE: [~ £ Cap [7] 8 Assomy
othar STt

ELEGTRICAL: Ohmaetss — . Gaps parserlos
No, of sarfas — Chns fn ghieull
BMS'{INGDEVICE:':FQF{R\”
1
Holo No. of No, af
Mo, Doph | Buden | Spadng § o | sicks
ot MY 15 R TN 280

- BEFORE THE BLASTS
woro all sfreults checked? Yo
Were blasiing mats vsad? Yas'
Wefo gl aceassos guarded? Yos
Wera guards fully instructed? Yes
yere vraning sipnals given? EZ(YGE
SKETCH OF LOADING PATTERN
{ 5 A P ]
u " PNNENES N
it - :
SR sxed
I A At g Pi &
/E- l'/ N b ]
-
i E‘_ﬁ
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INCIDENT STATEMENT

(Please print)
Times 1 L. OO P

Project; ~ Location: /¥ &/ 7Ef-f =3 A et~ L ayr

Statement of: 522

Address: _ S22 __'Telephone Nuxtbe: 522

Occupation: 551 #S tva‘f‘s Helmzr Occupation Experience (4 of years): __ 2

Employer: E—Ff < (90/ JJ 4 Addrms‘: @(‘) [cl@ﬂ B

Date of Tncidootefy= .9 ~OF. Time of Incident: Qf'ioyf 2

INCIDENT STATEMENT - describe in detail —using a diagram, ox photos of site to deseribe incident ,
/4 (use additional sheets a3 requized) .

Dmgﬁ;éﬂéd “{he F{niw X 104 ool Cﬂﬁpéa*ﬁé” i !

‘ , S22 W
‘ptrrnw\ o*pﬂp B/ﬁs?“” SM}/\[‘fY f“‘?fr_/é’ iﬂmﬂég LA sy & g!M: ﬂ,rm, Bopry

:?:y/ " e a " fmwoww Lo fewes BY 2; if*ﬁ' E/
F 45.54@;—7&&.& ﬁ% ﬁé}/&éw 7'0 Wk TOHe B ﬂS‘?é?‘ onnd aral /?M% !;éﬁe_

e [iepes
FORM 1105 of WESTERN CANADA DISTRICT
AUy 02,2008 K den {T%’w« Hom 0ir ”

S22

3 -
S
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INCIDENT STATEMENT

{Please pring)

Ibelieve the preceding statement to be true to the best of 1y knowledge.

Date; Signature:
FORM 1105 2of2 WESTERN CANADA DISTRICT
JANUARY 02, 2004
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INCIDENT STATEMENT

{Please pring)

Time: /f;ﬂ "

Projact:- S‘Q—Q ~k<§/ﬁlu’ ﬁ:é‘ 973 Location: /f}ff’!’l:\ //V[amL?

S22

Statement oft

LT ' {
Address: S22 ; Telephone Nuaibe 5z

Ocenpation: E./‘: ax G oA +- c [P cntoe Qcenpation Experience (& of yeaxs):, S22
Employer: p ezﬁ‘v /é 1l wey 1[' Address:

Date of Incident: __-¢.$ 9 / g5 Time of Incident: 73 Q'_Ip .
INCIDENT STATEMENT - describe in detall —using a diagram, or photos of site to describe incident
- {ese-sddifienal sheets a8 required) .
Diagram: - j 7
—
. . 1

L s inshoded by Meads Drpmandd L
‘Déu—’i"" M«e. [azw%-v‘ é-e_ E\FV{ M-e C—-;ﬁ?pr\/iﬁ?a #o A=
é/“”{f-ﬁ‘l/’y{‘ﬁb/‘:‘ (/m"m_z[«y C‘@A—L"Zn:./'}- 2 A,&a/f M-—e

} éc« t’/c*'ef’ﬁ e M"“L L é if/f}fﬂ/;i-&{z[ Ma 5*/&-?5_

FORM 1105 lof2 WESTERN CANADA, DISTRICT
JANUARY 02, 2004 -
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INCIDENT STATEMENT

3 {Pleass print) ' (,_\
7!4—3 (dmdfﬁww Z ;1«3_4\.»% MNeale -

Jmé?( (3&56.0\ C?.y{df_.. Hhe Q[a;ofa’ Lo Swes%f
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2 Mfm; ) M{ Llosd vped AL ol Z
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Mm/{»&; éf<'a/(§f /%_ac‘,-«fc.x Toae o Mol -
roccd ol ‘

T o

N

1 believe the preceding staterment 1o be true to the best of my knowiedge.

D;.te: ""g <k c7:/ e 5 Signature: __ 522
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JANUARY 02, 2004
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INCIDENT STATEMENT
(Please print)

Time: //:/ﬁ?“’.

Location:  A/Gwmy” Mm,;/.

Address: _ S22 _Telephone Number: S22
Ocoupation: &gw-ﬁo«?— __Occupation Bxperience (F of years): . S22
Rroployer: foes Address:
Date of Incidertt: 2 g5 Time of Tcident: &> F om7 .
INCH)ENT STATEMENT - &&ccnbem detail - using a diagram, or photos of site to describe incident
. (useadditional sheets as required)
Dizgrem: ' : % i ] f
U -
Do) ADe s | gRe)  indes e e T ptur g
Pl - — . h
TR o A e o .-4:4.:_ ) e e A/-ﬁ}) ] -Qw-c‘f). o ,ﬂ»;-:} st
ﬂ@mﬂaﬂ ﬂ,-:) afetig” mﬁ/yr - i -'9'_?3._';-} e Aé) )
: ) SPeare | FEaete | fbcace /a;) pote,  cbeed Silers i il
Nt

FORM 1103 1of2 WESTERN CANADA DISTRICT
JARUARY 52, 2004 .
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INCIDENT STATEMENT
(Please prind)

i . . (,-.-,
"‘fm) e T e @Jv- A /IV'/“'WA’) oo /é— M»M;S )

D e R ﬁ’/s* = ,ﬁM:“d‘}) ey P

_S'__(ﬁ ""}"";:o e /d e ,ﬂ;\é .S',«fmr A et e /M..._

A&‘} M/m?m..) a‘:’-.;-'_. ““7”-3:':0.\! Y f&a}?’ .»&-@-)./’ = ST -

LA sd” . P e AT Mﬂ-ﬁ}?/ FE Sl T oSy r-Ja.w-"r—"

e ﬁw.nf’»fa‘w:) W—:’ TFE AR Bt ST e 2 e

W/;é...f _SZ,-W Lot e /g,d" 9 e ﬁé.—..).fi_‘) e R rﬁwac,

W D T T Mﬂiﬁ;‘; /'if;/ I et BN T WA Pt .

O Seewmad /’fé,-m;-,/, T e per v oSz ‘ﬁ}‘.) i, Pl e

oy o B A

Brpse et ./Ml"?"?ﬂv?/-}j e, NT B ﬁ;»} . ﬂmﬁ} ﬁfm‘w&

'}ﬁ?'?’”jq o, e, o ﬁﬁfr“éﬁh_zf e L N e

fﬁ:«)ﬁ;}r e Sz bmrsam  E= g Jecis  roe g ;fr.a}}.;;f

M‘S" K}uﬂeﬁ At ] S ek, | Aol

Ly i B

x/a/.a@-:..r?:ﬂ/ § ) s22 LEARS T

@55—— P, _53,,,,,..’4’ 22 | gl Aév“) Hme 4/-'5""“@; B,
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1 believe the preceding statsrment to be tree to the best of my knowledge.

Date: _Foces . f’%r Signature: _ S22 s
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]NCIDENT STATEMENT

(TTTTTTIT

.. (Flease print)
ﬂ Date: -‘-'al;:. q- 05 Time: 1G4S g,
Project: #qqf‘.’: Sea. 16 ‘$k‘r" Location: __Nagth Mont¥
Staterment of: S22 N
Aé;dz';ass: . S22 __.g,.'I‘ale;phone Nuber: S22
Occupaﬁon:_'%\aﬁ"far \ Occupaﬁo;x Experience (# of years):_ S22 ____
Eaployer: gbw C—OﬂS%fOCHG‘V\ | Address: Pt 15%R Gdden R, ¥on-dho
Dete of Tncident: ?Eb q ~O8 . ‘I‘Lme of Incident: _ B35 poys
INCIDENT STATEMENT - descnbe in detaﬂ usmg a alagram, ox photos of site to &ambe incident
o (use additionat shests as réquired) - .
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EORM 1105
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. INCIDENT STATEMENT
(Please prit)

i&&ﬁmﬁ 16 tws Drivewas.

I believe the preceding statement to be true to the best of my knowledge.
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FOBRM 1105
JARUARY 02, 2004
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TRANSMITTAL.

Sulte # 120, 10651 Shaubﬁdga\%ay (B]d%.' :as).c PROJECT NO. TRANSMITTAL NO.
Tel, (504) Vax-s%
al 222
.. Fax (904) 9226628 DB3019 TO-091
Peter Kiewit Sons Co. Note: Transmittal from Jobsie Office
TO: SeatoSky ectieny | Doy | DATE: Feb. 12,2005 | Page 1 of 1
Atten: Ed Gohl (STS)_ FROM: Kiewit —Kevin Yang
13001075 W, Georgia
0] Email
Vancouver BC V6E 2C2
Tel. 604-569-8848 Fax. 604-605-5035
Emall, ed.gohl@gensS. gov. be.ca
Capies o SUBJECT:
1 Blair Bowen (§TS) DI Eraail . L '
2 Stacy Blomson (STS) bl Eemai | D & B Plans and Incident Investigation Report
3 Rob Ahola (STS) Dl Email
4
5
5
. We proforwarding the Tollowing documents to you by: Email
8 NOTE
8
10
No. of oyt
Docurnent Na. Rev No. Copies Description/Title
1 Interim Blasting Plan ~ Montizambert Rock Cuts
1 Progressive Blasting Plan — Lonetree Rock Cuts
1 Incident Investigation Report — Feb 8, 2005 Fly Rock
Action Bl -~ For [nformation IR~ [ntomal Reviow
Required: DA - For Appreval IC — Incotporate Gomments
DG~ For Commentz R—Record
DR — For Referance Cnly RE ~ Resubmit
RA -~ Review and Action
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‘Derkson, Debra TRAN:EX

From: Gohl, Ed E TRAN:EX

Sent: Baturday, February 12, 2005 11:558 AM

To: ‘David Wallace"; Bowen, Blair TRAN:EX

Cc: Ahola, Rob TRAN:EX; 'Ryan Tones'"; 'Jeff Raine'
Subject: RE: MoT Stop Work QOrder - Blasting

David, with respect to your request for a stop work order, please direct your attention to
Schedule J Sections J3.8 to J4.3 and then ask the question again.

Ed

————— Original Message---~-

From: David Wallace [mailto:David.WallacefKiewit.ca]

Sent: Saturday, February 12, 2005 11:16 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 a2 stop work order and are sdatisfied
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 cur 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 materizl. Given the pending stop work order, there is no more blasted
rock to excsvate. We were ramping up to

16,000 m3 per week with the mobilization of 7 Volvo articulated 3@ & 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 180 employees and park $1eM 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 Proaect - DB2 Sunset Beach to Lions Bay

Peter Kiewit Sons Co.

10651 Shellbridge Way, Suite 128
Richmond, B.C.

VEX 2ZW8

Tel: 604-922-5622

Fax: 604-922-5623

Cell: S22

Email: David.Wallace@Kiewit.ca
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From: Bowen, Blair TRAN:EX [mailto:Blair.Bowen@gems8.gov.bc.ca] :
sent: Friday, February 11, 2605 5:10 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

David,

sorry I did not get back to right away as I with Eric Oddy inspecting a vehicle at s»
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 reguest 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 1s not only reasonable but warranted
considering events over the last couple of days.

In addition to the flyrock incidentthe traffic delay caused by the hlast 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 alcne 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 afterncon 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 play a 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 Cocordinator
Sea~to-Sky Highway Improvement Project
(664) 818-3885
blair.bowen@gems8.gov.bc.ca

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

From: David Wallace [mailto:David.Wallace@Kiewit.ca]

Sent: Friday, February 11, 2685 3:25 PM

To: Bowen, Blair TRAN:EX

Cc: Gohl, Ed E TRAN:EX; Ahcla, 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 vesterday's incident meeting and review of our drill & blast
proceduras, 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). oOur drill & blast consultant. Scott
Parker, is a licensed blaster and a recognized expert in the field. S22

OQur 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 ocur 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.

16651 Shellbridge Way, Suite 128
Richmond, B.C. '

VEX 2W8
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Tel: 684-922-5622

Fax: 6@4-922-5623

Cell: S22

Email: David.Wallace@Kiewit.ca

~~~~~ Original Message-~---

From: Bowen, Blair TRAN:EX [mailto:Blair.Bowen@gems8.gov.bc.ca]

Sent: Friday, February 11, 2805 19:44 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 cerrective action report indicated below is
signed and sealed by a P.Eng. This report will be evaluated by ‘the $T$ 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 prier 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
(6@4) 818-3895
blair.bowen@gems8.gov.bc.ca

----- Original Message-----

From: David Wallace [mailto:David.Wallace@Kiewit.ca]

Sent: Thursday, February 18, 2805 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 10:38, 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 88:00 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 15:60, Blair Bowen attended the entire
meeting and you arrived when the meeting was in progress. Grayson Doyle, Eric Oddy, Gary
(0ddy - Blaster) and Ross Taylor had prepared 2 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 Oddv. with S22 permission, performad an inspection of the
S22 subject S22 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
betore 23:00.

WCB 1s 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 20-36 mm maximum size. We took pictures of

4-5 stones around a couple of the Montizambert residences. WNobody 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 tc improve our drill
& shoot operations.

David A. Wallace, P. Eng..
Construction Manager

Sea-to-Sky Highway Improvement Project - DB2Z Sunset Beach to Lions Bay

Peter Kiewit Sons Co.

10651 Shellbridge Way, Suite 120
Richmond, B.C.

VeX 28

Tel: 604-922-5622

Fax: 684-822-5623

Cell: S22

Email: David.Wallace@Kiewit.ca

————— Original Message-----

From: Gohl, Ed E TRAN:EX [mailto:Ed.Gohl@gemsS.gov.bc.ca]

Sent: Thursday, February 18, 2085 8:01 AM

To: Ahola, Rob TRAM: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.
BEd Gohl - Ministry Representative

Sea to Skv Highway Improvement Project
S22 Cell
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664-913-68825 Site Office
ed.gohlfigems5.gov.be.ca

From: S22

Sent: Wednesday, February ©9, 2885 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 rack 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 g two floors down from
the roof. . S22 I
have been told that there was no more fly rock after the November fubar, but I now know
this tc 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 disciplinarv hearingz. As I stated before, blasts after 7
pm are too late and again tonight S22 upstairs aftter 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.

S22
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TRANSMITTAL

Suite # 120, 10851 Sheﬁbddge\r;?éz‘ g«:& 2«: PROJECT NO, TRANSMITTAL NO.
Tal, (804) %@g
&l
.. Faox (604) B23-5623 PB30%9 TO-091
‘ Peter Kiewit Sons Co. Note: Transmittal froma.);ébsi)te Office
To; SeatoSky s, | MY | pATE: Feb.12, 2008 | Page 1 of 1
Alten; Ed Gohl (STS) ) .
1300-1075 W, Georgia | TRoM: Kiewit —ievin Yeng
oll Ematt
Vaneolver BC VEE 3C9
Tel, 604-569-8348 Fax. 604-805-5936
Emall. ed.gohligens8. gov.be. ¢a
Coplas to: SUBJECT:
1 Blair Bowen (STS) o)l Email L :
2 Stacy Blomson {STS) Dl emai | D & B Plans and Incident Investigation Report
3 Rob Ahola (STS) 8] Emall
4
5
&
7 We aro forwarding tho following dacumbnts to you by Email
g NOTE
g
1t
Documert No RevNo, | Mo.of Description/THe
) ) Copies
1 Intarim Blasting Plan ~ Montizambert Rock Cuts
1 Progressive Blasting Plan ~ Lonetree Rock Cuts
1 incident Investigation Report — Feb 8, 2005 Fly Rock
Action DI~ For Information 1R — Internal Review
Required: DA~ For Approval IC— Incorparite Comments
D&~ For GComments R = Rocod
DR —For Refatanos Only RE ~ Rosubmit
Ra&— Reviow and Action
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Derkson, Debra TRAN:EX

From: Rectin, Joseph F TRAN:EX

Sent: Monday, February 14, 2005 2:23 PM

To: 'consult@allman-safaty.com’

Cer Bowen, Blair TRAN;EX

Subject: EX0203 - Blasting Plans ard Incident Investigation Report

Attachments: Incident Investigation Report - Feb 8 2005 Fly Rock. PDF; Progressive Blasting Plan -

Lonetree Rock Cuts.PDF; Interim Blasting Plan - Monti Rock Cuts.PDF; EX0203.pdf

Blasting Plans and Incident Investigation Report

Joseph Rectin

Document Controf

Sea-to-Sky Highway Imgrovement Froject
3001075 W, Gaorgs B¢,

Vancower, B.C. VEE£ 3CE

Tel: (604)662-3555

Page 101

TRA-2012-00300




Derkson, Debra TRAN:EX

From: Bowen, Blair TRAN:EX

Sent: Monday, February 14, 2005 12:21 PM

To: 'Ryan Tones (B-mail)’; 'Ross. Taylor (E-mail)’; ‘David. Wallace (E-mail)'; ‘Grayson Doyle (E-
mail)'; 'Kevin Yang (E-mail)’

Ce: Gohl, Ed E TRAN:EX; Ahola, Rob TRAN:EX; 'Allmans {E-mail); Milbum, Peter R TRAN:EX

Subject: Submitted Blasting Documentation

Importance: High

Gentleman,

With respect to the aforementioned docurnentation 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 invastigation for the WCB and the
Progressive Blast plan. The investigation notes that “Blaster of record (shot firer) will load the shot, mat the shet, 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-to-Sky Highway Improvement Project
(604) 818-3895

blair.bowen @ gems8.gov.be.ca
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TRANSMITTAL

v 1300 - m?&'“v\fé’é";l&? PROJECT NO. CONTRACT NO. | TRANSMITTAL NC.
Sea-to-Sky Highway Improvement Project A et (5045 609 §848
Fox: (604) 605-5336 09901 EX0203
To, Distribution DATE: Feh, 14, 2005 Page 1 of 1
FROM: Blair Bowen
Capios tn; Action Required | SUBJECT: WORK PACKAGE 2
© Jim Allman [}
2 Ron Allman DI Wa are forwarding the following documents to you by: email
3 Blair Bowen DI
4 Document Control R
5
&
7 Blasting Plans and Incident Investigation Report
e
9
10
Rev/ Capies fo:
Record No, 8Bub Description/Tile
No. 11213418686 89|10
or T T
0258305A Interim Blasting Plan - Monti Rack Cuts o
o |a [e {eor
D258205A Progressive Blasting Plan -~ Lonetree Rock Cuts
D258005A gr;g(ent Investigation Report~Feb 8 2005Fy | o |or o | or
Action Required: D4 - ForInformatich IR — tnterndl Raviaw Coples Codo: G- Copy
DA~ Fer Approval 1C —Incomporata Commants D — Diskalte/CO/DVD
0OC — For Review and Gommants R— Racerd £ — Elastronic
DR - For Raforenca Cnly RE - Regubmit t — Lattar
RA ~ Rpwiew and Actlon T = Transmittal
Received By: Date:
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TRANSMITTAL

Atten: Ed Gehl (8TS)

Sulta # 120, 10857 Sheliblidgo W ag. 3), PROJECT NO.
¢ e Al T TRANSMITTAL NO.
ot 608 VEX 2WE
L Fax (804) 0225623 |  DB3019 TO-092
Peter Kiewit Sons Co, Note: Transmittal from Jobsite Office
+o. SeatoSky pacton o | P | pATE: Feb. 14,2005 | Page 1 of 1

RA — Reviow and Acon

. FROM: Kiewit ~Kevin Yang
13001075 W. Georgia ;
™ Email
Vancouver BC VBE 308
Tel. 604-865-8848 Fax. 604-605-5936
L. Email, ed.qohl@gensS. gov. be. ta
Coples to! SUBJECT:
. Hard
1 Blair Bowen (STS 2} . N
578 Copy | Interim Blasting Plan — Montizambert Rock Cut (P.Eng.
2 Stacy Bjornson (STS) Dl Emal | Stamped)
3 Rob Ahola (STS) Dl Emil
4
5
&
7 W ara terwanding the folkwing soctments to you by: Email ,‘
& NOTE
e A hard copy will be hand-delivered to Blair Bowen
10 B
No. of -~
Document Ne. Rev No. Copies Description/Title
1 Interim Blasting Plan ~ Montizambert Rock Cuts (P.Eng. Stamped)
Action Dl —Far information IR ~ Intemal Review
Required: DA~ For Approval IC — Incorporats Commients
OC — For Commants R~ Rocovd
DR~ For Roteranea Only RE -~ Rozubmit
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TRANSMITTAL

v 1:;33 *1025 (;N V%‘é"égég PROJECTNO. | CONTRACT NO. : TRANSMITTAL NO.
Sea-to-Sky Highway Improvement Project ot 1604} 865-8948
Faot: {504) 505-5936 09801 IRO105
To:  RobAhola DATE: Fab. 14, 2005 Page 1 of 1
FROM: Kiewit
Coples to! Actlon Required | SUBJECT; WORK PACKAGE 2
1 Rob Ahola Dl Wo aro ot . i
2 Ed Gohl ot o are forwarndlng [ellowing documonts o you by: emat
3  Blair Bowen ol
4 Ronlee Gl
5  (ebre Libsekal DI
§  Richard Wong ot . . e
7 AlBrown DI Blasting Plans and Incident Invesfigation Report
&  Samson Chan fa
8 Doctument Cantrol R
10
Rev/ Copies to:
Record No. Sub Description/Titte
No., 1121345818 g | 9|10
D TC-081 - Blasting Plans and [ncident a | |eor o
247405A Investigation Repert o oo
D258305. er |er ber jer |er |er o | or
258305A Interim Blasting Plan - Monti Rock Cuts
cr <r er cT er [+14 Gr 419
D258205A Progressive Blasting Plan - Lonetree Rock Cuts
D258005A ]lgg;cl:l(ent Investigation Report-Feb 8 2008Fly | |er (o (o | o | o o J o
Action Required: 0l = For information IR — intermal Raviow Coploa Coda: C - Copy
DA — For Approval 1€ ~ Inearporats Commeants D~ Dlekette/SOEVD
BC = For Review ond Comments R—Record E — Electronic
DR —For Refaronca Only RE - Rasubimit L - Lottar
RA - Review and Action T ~Transmite
Received By: Date:
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Derkson, Debra TRAN:EX

From: Ahcla, Rob TRAN:EX
Sent: Monday, February 14, 2005 11:11 AM
To; S22
Cc: Milburn, Peter R TRAN:EX; Gohl, Ed E TRAN:EX; Bowen, Blair TRAN:EX; Hyde, Rick
TRAN:EX
Subject: Blasting Incident Report & Plan
S22

Aftached 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 WCB 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.

Incident Interim Blasting
vestigation Repart Plan - Monti ...

Rob Ahola

Sea to Sky Highway Improvement Project
p: 604.605.5943

f: 604.605,5936

c: 604.816.4779

e: rob.shola@agemst.qov.bc.ca

www.seatoskyimprovements.ca
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TRANSMITTAL

. v 1300 - '10250"""-\/ C;gﬁa%hg’ PROJECT NO. CONTRACT NC, | TRANSMITTAL NO,
Sea-to-Sky Highway Improvement Project ot (Bt 6626948
Fax (504} 605-5938 48901 DB3019 IR0112
To;  Distribution DATE: Feb, 18, 2005 Page 1 of 1
FROM: Kiewit
Coplos to! Actlon Requires | SUBJECT:
1 Rob Ahola Dt
2 EdGohl Dl
3 Blalr Bowen v
4  Ronlee Dl
5  Gebre Libsekal ol
8  Samson Chan ol
7 Richiard Wang o1 Wo are forwarding the tollewing dosuments & you by EMAIL
&8 Al Brown ol NOTE:
9 Document Control R
10
Rev/ Copies 102
Record No, Sub Description/Title
No. 1 2 5 67|81 8|10
TBD Interim Blasting Flan - Monti Rock Cuts er | o | e er ler ]l er |l er | er
Actien Roquires: D = For fformation IR — Intamal Roviow Caplos Cooel C—Copy
DA — Por Approval 1G = Ineorparate Commonts D — Dlskatto/SDICVE
DC — For Raview and Somments R—Rocerd B -~ Elacironic
DR — For Referance Caly RE -~ Roswbmit L Lotter
KA~ Raviow and Action T ~Tranamittat
Received By: Date:

Please acknowiedge receipt by returning oné signed copy of this form to Joseph Rectin, Document Control at the ghove sddress.
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Derkson, Debra TRAN:EX

From: Rectin, Joseph F TRAN:EX
Sent: Friday, February 18, 2005 3:35 PM
To: Ahola, Rob TRAN:EX; Gohl, Ed E TRAN:EX; Bowen, Blair TRAN:EX; Lee, Ron K TRAN:EX;

Brown, Al TRAN:EX; Libsekal, Gebre H TRAN:EX; 'samson.chan@snclavalin.com',
‘richard, wong@snclavalin.com'

Subject: IR0112 - Interim Blasting Plan - Monti Cut

Attachments: IRD112.pdf; Interim Blasting Plan - Monti Rock Cuts (PEng Stamped).pdf

Interim Blasting Plan - Monti Cut

Joseph Rectin

Deeizment Control

Sea-to-Sky Highway lmprovement Froject
[ F00-1Q78 W. Georgw St.

Vanecouwver, B.C. VEE 302

fel: (604)662-3555
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v

s Review Procedure —

RITISH Ministry of Seao-Sly Highoway Province R(—;sponse

OLUMBIA Transportation Improvement Project

Reference Number:' RPPR-82S8-Trans-092 \

DOCUMENT(S) SUBMITTED i

The following document(s) have been submitted by the Concessionaire in accordance with the Review Procedure:

Docé:  Progressive Blasting Plan _DB12_Rockeut No4 2005-Sep-22.pdf
Progressive_Blasting_Plan_DBE12_Rockcut_No&_2005-Sep-22.pdf
Progressive_Blasting_Plan DB12 Rockeut No7_2005-Sep-22.pdf

| PROVINCE RESPONSE

In accordance with the Review Procedure, the Province Representative submits the following response in respect
of the preceding document(s):

Received: 0
Received with comments: X
Comments: 1
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:

nfa

Signed: Sﬁ«_&—-— For

Province's Representative

Name: Gary Webster, P.Eng.

Date;

Ministry of TSJ;o;—to-Sky I-Iiﬁlway Location; Web Addreas:
: rovenent Profect Suite 1420 - 1311 West Georgia Steect www.seataskyimprovements.ca
Transportation Vagcouver, BC VEE 4MD
Telephones (604) 775+E100
Facsimiler (604) 775-1144
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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 o Sky Highway Investment Limited Partnership

Developed by:
R Scott Parker AScT WCB Certified Blaster 481497

Explosives and Rockwork Technologies Ltd
890 Porieau Place, North Vancouver BC V7H 283
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Progressive Blasting Plan Model

General Work

Segment 1
Sta 993210 to Sta 99+310

Segment 1 Retaining Wall Foundations of the 828 Highway upgrade is located between
stations Sta 99+210 and Sta 99+310 some 90 m in length, containing approximately 452 m® 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:

Physical relationship between the Mighway and blast location
Natural conditions of the rock

Volume of blasted material

Rock blasting

Movement of excavated material

Traffic management

Vibration criteria

Nook e

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 fo as Eagle Ridge Bluffs adjacent and below the 2592 sfructure 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 siripping 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 & 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 matenal 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
c 9Qam-4pm M-F(1200)
o 8pm-6am M-Th

« 20 Min and 2Hr Closures
o To be scheduled 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 slepe 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 bottorn 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.

LPhysical 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 89+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 rubbie infili 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

4
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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 o 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 fo 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 fo 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 sieepness 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 1o 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 | 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 fop of the cut limits 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 normal io 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 falis 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 mm/sec. Having reviewed this data it stili 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.

e 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 fo be
temporarily restrained until it can be recovered.

o The estimated quantity that could be present, assuming 100% rock is 452 m®, 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 m® 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 m® 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
fime will be governed by the area that can be matted and the ¢rew’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 o be
permitted.

» The first areas to be blasted are estimated at between 10 and 20 m®. 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. Itis
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 info the adjacent concrete structure. This chocked shot will
also produce unwanted lateral mass movement out onio the side slope instead of paraliel
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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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.

e (Cohesion and asperities o 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).

e 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 low parts of the gully.

+ Water in open joints indeterminate and there may be some weepage/seepage from the
rock face. Porosity of intact rock anticipated 1046 to 104-2 along open joint sets.

¢ Rock primarily composed of a quartz diorite, part of the Pluton, with a RQD between 0
and 100 percent depending on joint spacing; rock hardness varies but typically is
around R3.5-R5.

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 m® of rock insitu, WJth a swell factor of 1.2, The volume of
broken rock to be moved will be 542.4 m®.

» 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 m® (average).
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' Rock Blasting

_ For the purposes of this plan, blasts will progressively increase in volume from 10 m® to

20 m®. 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 daytight closure timeframe.

Blasting volumes on these cuts are dependent on several factors:

1.

A N

N

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

Access 1o the top of the cut, pioneering bench widths and the competency of the
rock to maintain a bench to hold the drills.

Ramp geometry.

The availability of a free face to shoot to.

Optimization of our blasting procedures, matting requirements, scheduling times for
shot, setting guards, firing the shot, checking the shot, all clear.

The biast explosives loads that have been optimized for wall control.

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

Progressive blasts

— Note: Subsequent blasts are fo 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

m

Volume of material blasted 10 m3 depending on surface rock contours
" Area blasted 3.4 m in depth x 1.93 max width.

Vglume of rock anticipated to impact road between (best case) 0 m® and (worst case) 1

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 activites 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
fime 1o 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 c¢an 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 shoricutting 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 hut 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 expenenoes many sudden
squalls with the potential for lightning.

s 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 Neison Creek Bridge 65 mm/sec at freq greater then 40Hz, 50
mm per second 20-40Hz, 25 mm/sec below 15 Hz.

« V\ibration criteria at CN Tunnel Portal 100 mm/sec at freq greater 30 Hz, less then
20 Hz 65 mm/sec,

+ 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, Rl 8507, 1980

Process evaluation

« Float time in schedule = time available to increase blast volume.
« Time to move rock from area, m%min = predict cycle times for equipment
selection based on demand.

Recommendatiohs based on evaluation

» Size of next blast based on previous blast performance
+ Pattem geometry changes required -
+ Stability concerns / hazard evaluation

Movement of excavated material

» Rock during the blast should move parallel with the road and either west or east
into the gulley area as much as possible.

» Material from below the road will be excavated from the blasted area and onto
efther 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.

e As the cut is extended east, this use of the cleared area will continue, with due
concemn for overloading the slope. Impact berms may be developed along the
edge of the road.

+ Rock falling onto the road is not anficipated from these cuts.

10
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A 345 or equivalent hydraulic excavator to machine scale face, as required.
3T art;culated trucks to move broken rock, the aniicipated load between 10
and 12 m®.

e 70% of material will be between 0.3 and 1 m°,

e 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.

Traffic 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 trafiic, 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.

* 4 & & &

The cycle for the operation is daily operations to accommodate two per day; the following has to
be completed based on 20 m®.

e Survey/Layout  time1 hour detailed due the surgical precision on these cuts
¢ Design of Shot 1 hour, 24 hour notification required prior to shot being drilled

s Drill 3 hours per shot

» load and Shoot  2taking 1 hours to load

+ Muck 1.5 hours

» Scale variable from .5 to 1 hours
+ Stabilize: variable from 0 to 2 days

Note - Activiies may run concurrently

11
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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 o reduce
the likelihood of shooting thru the backslope wall, and reducing the likelihood of rock falling or
rolling downslope, production holes based on pattem 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 grave],

Every 3™ 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, altemate 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 / 500 ms downhole delay detonators, 1 hole per
delay, 17ms between rows, shall V zipper cut is preferred, echelon cuts may be
required.

12
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e Dry holes 2 cartridges detonator sensitive NG or Emulsion. Anfo will not be utiiized 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 cutf 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 045 m apart are
anficipated 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 corners should be anticipated.

Vibration analysis

Loading based on 6 m drilled hole loads {double the load for plugaer holes drilled to 3m) 28%

confidence limits based on scaled distance relationship

PPV =K (SD)"*®

" Where PPV =Peak Particle Velocity
K =gite constant s200(mperal) based on the authors experience for blasting this fype of rock in West Vancouver
SD= Scaled Distance Relationship = Distance / Square Root of Explosives detonated in a 8 ms fimeframe

Predicted vibrations based on single hole loading at the distance from various structures to the

blast are:

lLoad based on a max load of 3 kgs / delay

Houses below the shot 135 m Predicted PPV = 0. 05 infsec = 1.27 mm/sec
Hydro lines to the North 408 m Predicted PPV = 0. 009 in/sec = 0.23 mm/sec
CN portal entrance 282 m Predicted PPV = 0.02 infsec = 0.45 mm/sec
Nelson creek bridge structure 300 m Predicted PPV = 0.02 infsec = 0.51 mm/sec
North rock face along Highway 28 m Predicted PPV = 0.65 in/sec = 16.51mm/sec
13
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Footings on adjacent bridge structure 3 m Predicted PPV =27 in/fsec = 686 mm/sec
Pathway to Portal, toe of slope 101 m Predicted PPV = 0.08 in/fse¢ =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 & m behind the back line of holes on the
backslope of the cut facing south, there may be reason for concemn ... based on:

« from Shearline on rockslope §m  Predicted PPV = 10.7 in/sec = 272 mm/sec
-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 -

R.Scoft Parker EXRT Ltd
Thursday, April 20, 2006

14
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Derkson, Debra TRAN:EX

From: Ahola, Rob TRAN:EX

Sent: Thursday, March 3, 2005 7:24 AM
To: Milbum, Peter R TRAN:EX
Subject: FW: Night Blasting Activities
Peter,

I can see why you asked the question about a 12:3@ blast. The blast Tuesday night was delayed
due to a late train arrival. That pushed it out of the 11:00 to 12:06 blasting window. This
is what S22 picked up on.

Next time we will not fire it after the 11:00 to 12:090 window.

Rob

From: Ahcla, Rob TRAN:EX

Sent: Thu 3/3/2005 7:14 AM

To: Dash, Evan TRAN:EX

Cc: Gohl, Ed E TRAN:EX; Bowen, Blair TRAN:EX; Hyde, Rick TRAM: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 let S22 have better info than we have.

How do we Tix ‘these problems?

Rob

~~~~~ Original Message-----

From: Dash, Evan TRAN:EX

Sent: Thu 3/3/2085 5:54 AM

To: Ahoclz, 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. ©1-82 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 S22 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 1mpact1ng on the
residents of Strachan PL. Drive.

1
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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

Ce: Bowen, Blair TRAN:EX; Hyde, Rick TRAN:EX; Milbum, Peter R TRAN:EX
Subject: RE: Night Blasting Activities

Further to ‘this. At the direction of John Dyble ADM and the Minister no blasts after 11:80 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

----- Criginal Message-----

From: Gohl, Ed E TRAN:EX

Sent: Thursday, March 83, 2085 7:24 AM

To: Ahola, Rob TRAN:EX; Dash, Evan TRAN:EX
C¢: Bowen, Blair TRAN:EX; Hyde, Rick TRAN:EX
Subject: RE: Might 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 €3, 2805 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 12:00 midnight, This one at 12:1% is outside of that window and different than what
the Minister has been communicating.

Also we thought the blast was at 10:06 and did not know any different as it was discussed
with Peter. We can't lat $22 have better info than we have. '

How do we Fix these problems?

Rob

————— Original Message--~--
From: Dash, Evan TRAN:EX
Sent: Thu 3/3/2005 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
1

Page 125

TRA-2012-00300




Derkson, Debra TRAN:EX

From: Dash, Evan TRAN:EX

Sent: Tuesday, March 1, 2005 3:37 AM
To: Ahola, Rob TRAN:EX

Cc: Gohl, Bd E TRAN:EX

Subject: Monte North Blasting

Rob,

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. | lean againe S22 garage door every time there's a blast in his vicinity.

(TARGET) No evidence of Glabal TV onsite tonight (raining).
One other blast @ Kelvin has not been detcnated as of yet 3:30 am.
Nightcrawler

Evan

Rage 126
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Derkson, Debra TRAN:EX

From: Dash, Evan TRAN:EX

Senl: Thursday, March 3, 2005 5:54 AM

To: Ahola, Rob TRAN:EX

Ce Gohl, Ed E TRAN:EX; Bowen, Blair TRAN:EX; Hyde, Rick TRAN:EX
Subject; Night Blasting Activities

Guys;

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. | was consulted with by Mark Diamond & Grayson Doyle and ! gave them the ao-ghead. A filter cloth
cover was installed over blast site and didn't produce any kind of fly rocks or bits. 1 attendec  s22 . 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. both clean shots which didn't produce any kind of fly rock or debris on Hwy.

Evan,
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March &, 2005 ' File: PKS-STS-LTR-045

Sea-To-Sky Highway Improvement Project
Suite 1300 — 1075 VWest Georgia Street
Vancouver, BC VBE 3C9

Atin: Rob Ahola

Section Director - DB301¢
Sunset Beach to Lion's Bay -

RE: BLASTING ~ REVISED HOURS OF WORK

Dear Mr. Ahola

Pursuant to the meeting last Thursday momning betwean PKS8’s Frank Margitan, Jeff Raine and
MoT's Peter Milburn and Rob Ahola, PKS received the following verbal directive:

¢ PKS cannot 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
18:00 (7 pm);

The ohjeclive 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 Cantract refers PKS to the EAC Table of Commitments canceming the mitigation of noise.
There is no clear reference fo limiting hours of work, Municipal bylaws do not apply fo Provincial
highway work. Despite site measures, noise monitoring, etc. aimed at mitigating noise, 55,

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 majar structure damage, for the most part,
are unfounded as there have been 2 documented minor fiyrock incidents. Reasonable measures
are in-place, with the approval of WCB, to prevent fiyrock event re~occurrence.

The confract is quite specific about the road closure regime (Scheduig J). Blasting and mucking
within these allowable time [mits has been a challenge. PKS appreciates the lafitude, cooperation
and understanding that MoT has displayed on the length of night fime closure iimits. The actual
costs and delays to MoT and the public have been minimal. This latitude has allewed the project
10 progress through the wintef months and helped PKS caich-up to the original proposal schedule.

Peter Kiewit Sons Co. 120 — 10651 Shelbridge Way Tel: 604-278-3331 1of2
CONTRACTORS Richmond, BC VBX 2W8 Fax. 604-278-5729
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Thursday (March 3%) we held a meeting befween 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. Yis desirable fo confinue night time blasis (except for small boulder and high subgrade
popping), between 20:00 (8 pm) and 23:00 (11 pm), to limit fraffic disruption and allow
sufficient fime when there are challenging mucking situations;

2. PKS, given the logistics of servicing blasis in different areas in a short time frame, has
purchased 24 additional blasting mats. This will allow 2 blasts to be matted which alfows 2
biasts {0 be performed between 20:00 and 23:00;

3. PKS is bringing in another CAT Loader, prebably a CAT990, (in addition to the CAT 866G
and 880GI), a tractor-trailer equipment float and possibly ancther excavator to facilitate
the blasting and mucking operstions at two locations at the same time. Typically we rush,
after the blast, fo open single lane alfernating. Then we continue mucking until 2-lanes
are fully operational;

4. The hours of work of the night shift crews involved with blasting, blast suppor and
mucking have been changed so that we can start loading a blast around 17:00, start
meatting around 192:00 and blast from 20:00 to 23:00;

5. MoT representatives will contact residents at Strachan Point and then Kelvin Grove te
determine whether they are hearing the blasts befween 20:00 and 23:00. This information
may form a basis for allowing later night time blasting in a particular area at a latér 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 fruck fleet due to lack of
available blasted rock. Yesterday we shut down most of our frucks arcund noon when we ran out
of blasted rock. Montizambert North was originally schedule to be compieted the 3™ waek 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 aceeleraling the
installation of detours and opening additional rock cuts fo regain operational effictency. .

We appreciate the cooperation and assistance from MoT foward 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, undar sections DB 40, 41, and 42 to present claims for
additional costs and additional time. We trust that PKS and Mo T will werk fogether to help mitigate
these costs and impacts.

Regards,

B )2l

David Wallace, P.Eng
Construction Manager

Pater Kiewit Sons Co.
Peter Kiewit Sons Co. 120~ 10851 Shelbridge Way Tel: 604-278-3331 20f2

CONTRACTORS Richimond, BC VBX 2W8 Fax: 804-278-5729
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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

From: s22

Sent: Fridav, March 11, 2885 1:47 PM

To: S22 ‘ S22

Cc: S22

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: S22 : [mailto: S22
Sent: Fridav. March 11, 2085 1:14 PM

To: ._ _S22____

Cc: S22

Subject: Re: Fw: Blasting between Charles Creek and Turpin Creek

Hi s22 - 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

S22
Quoting S22
> Strachan Point Residents
b .
> You may want to take advantage 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'11l let you know when the drilling and blasting is expected to end.
>
> S22
>
>
L Original Message ~-----
From: S22
To: “Goni, EG & IKANIEX  <Ed.WONLEEZOV.DC.CA>
Sent: Friday, March 11, 2865 8:21 AM '
Subject: Re: Blasting between Charles Creek and Turpin Creek

Vv v VY

1
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>

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
S22

~~~~~ Original Message --~~--

From: "Gohl, Ed E TRAN:EX™ <Ed.Gohl@gov. bc.ca>

To: S22

Cc: “"Ahola, Rob TRAN:EX™ <Rob.Ahola@gov.bc.ca>; "Bowen, Blair

TRAN:EX"

v
v

WOWM OV W OV VY Y Y Y Y Y VY Y Y Y Y Y Y Y Y Y Y VY Y VY

VOV VY

VW VW VY Y

<Blair.Bowen@gov.bc.ca>; "Hyde, Rick TRAN:EX" <Rick.Hyde@gov.bc.cas;

“Dash, Evan TRAN:EX" <Evan.Dash@gov.bc.cas
Sent: Thursday, March 12, 2865 2:39 PM
Subject: Blasting between Charles Creek and Turpin Creek

s22  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 Peint are too far away From the blasting work
being done between Charles Creek and Turpin Creek to be damaged.
Nevertheless, I understand that some residents are concerned, so
would 1ike to outline the parameters for this work. These
guidelines were developed by our drilling and blastlng 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 monitered 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:
* 50 mm/second, where damage to drywall is possibie (cracking, nail

pops). f

* 250 mm/second, where damage to concrete structures is possible
(cracking}.

To date, readings in the Strachen Point area have been the 6.5 fo
7.5 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

Y2

>> in the

>> 88 to 98 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

VOV VY VY Y

>> 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 Trom your community. This should lessen the impact on you and
>> your neighbours. There will likely be two or three blasts & week
>> until the work is finished.

>>

>> Because of concerns about the impact of this work on nearby

>> residents, we have changed cur work schedule and blasts will now
occur before 11pm.

VWV VY Y Y Y

> >> Drilling, and excavation of blasted materizl may continue beyond
> >> these hours.

> >

> >> If you have any further questions, please call me anytime at
> > S22

> >

> >

> »> Ed Gohl - Ministry Representative

> >> Sea to Skv Highway Improvement Project

> > S22 Cell

> >> 684-913-8825 Site Office

> »» ed.gohl@gems5.gov.bc.ca

> >

> >

> >

> >

>
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DF

Quality Contro! Check-off Form

010082 appr .
0 Drilling and Blasting
Sea to Sky Highway Contractor: Oddy Construction Date: Page 1of 3
Sunset to Lions Bay Prime —Peter Kiewit Constniction prag e TS et
Blast Number:
Location: From Station _7#Se// to _lox?4 @(’f?f %& ;f /7
Area of Work: foZ e g0 A POO . al Time o :
| —

Verify the following items and indicate acceptance with initial and date:
i Note.Anyttems not accepted are o be explained in the remarks se»cuon

Accept!
Initial

Date

1. Have all applicable licences and permits been submited and
approved? Rz snad TyosT
2. Has a detailed blasfing plan been submitted a m:mmum of 24 hours
prior to the biast? . -
3. Have all egencies and the applicable authorities been noiified of the
blast? . 54 e Z9/03
4. Are the required traffic / Utility control procedures in place?
Highways Hydro " Rail :
Contacts / Cornments- -
' =57 e eeal
[ 5. Have ail required submittals and Cerfficates of Compliance forT
materials been-received and approved? 847 rod LY PST
6. Are seismic monitor(s) calibrated and installed correcﬂy in the
approved location?
L 7. Have the appropriate MSDS's been posted in the designated ksy .
areas through out the project site? /S/Z sl EF oF
L 8. Deﬁveryfof Explosives for Shot to the Mag been completa? 7 o €5 OF
9. Guards for shot been nofified? Distribution of placarding and radios
{ arranged? 5 wwme ZZSE
L 10. Bolts in proximity of blast allowed time to set? /
,- 11. Pre-blast inspection comnpleted in Area where 8D < 60 7 j/ [w'.;,{ o ST
12. Measured distance from Max Charge /Delay to Monitor § © m. (D) i Yo
: i s AY Buped i i ith = 3 |
13. Selsmograph is A Buried in Soil. O B) Covered with a sandbag. O | /ZZ iy Ty OS5
i
14, Have wet holes been identified on the blasting plan? _ |57 e 25 A5
18. Are blast mats being utilized for this blest to control fly rock? I so
nave they neen moved to the site and a excavator been arranged for
| placing these mats? Biasting hook for mats avallable? :
AR ETE:
16. Has a blast zone been established? The services or ufilities within ,
the blast zone have been evaluaied and protection providged? /fﬂ 2ol ZY 0-r
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. ,
Quality Control Check:-off Form 099010082 | poez 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 performed in accordance with the
requirements and criteria specified in the Contract, including the Owner's Requirements,
the Approved Design Documents, Applicable Law, the EMP, and applicable permits,

licenses and Approvals.

. SR

Corrgon]  L¥erE. : _

Superintendent (prfnt name) /Timef//y' /C/&/Signature

Blasting

Consultant/

Superintendent {print ngme) [Time/ Signaiure

Environmentz!

Constltant (print name) /pate/ Signature

/"" ‘J

Qc DAL @ﬁ,‘ow 40@9"»“5 ﬂﬂ//

Manager {print name) IDate/ O / Signature

Rermarks:
i t
b :

Document Transmitals
Client

Blasting Consultant
Qc

Date Prepared

Date Sent

Date Sent

Date Sent

Paaa-134
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' SECTION 204 : ‘ - ROCK CUTS

AS-BUILT BLASTINGRECORD
. Filed Morwr Apresced )

PROJECTNO: 9573
(TO BE SUBMITTED NOT MORE THAN 1 DAY AFTER EACH BLAST)

GENERAL: - ' \RED a2y
. boe . .. oo B P o - DATE PREP. (4 0‘5’
comractorsng OO conj  LTL0 ACTUSLBLASTDATE et 275

BLASTER'S NAME % é /ﬁz%’ <L . . BLAST#
BLAS'IE!__L'S CERTIFICATE E ZEL & ‘

HIGHWAYR ’““'Qfﬁ ) e
BLAST LOCATION AT C?.'ZS’_// %wé'-f%

. - o
{ PROTECTION OR srmBYUssn—(cmcw) ?S"NO TYPE OF UTILITY PROTECTION 1/"747[_’5' :

Gz-rmsovsn (rn} SLOPE ANGLE Z// "} SLOPELENGTH 65’ {m)
ROCK TYPE _. wa 20
DISTAMNCE TO NEAREST STRUCTURE (UTILITY) ()

' TOTAL MUMBER OF HOLES __ & 7
BOLE DIAMETER )
HOLE SPACING ty _BURDEN_AS W
HOLE INCLINATION: {(CIRCLE) @@L HORIZ. VARIABLE
BLQTD&!A!@E
. EXFLOSIVETYPE_ LAWIME . EowsveszE_SO _mmty 90 __gm :
TOTAL NUMBER GF CARTRIDGES 7" TOTAL WEIGHT 752 ) .
© TOTALNUMBSER OF DELAYS 9% DELAY TYPE AND LENGTH _@:E{%m) 18~
INITIATION DEVICE!(CIECLE) | E3.CAPS  SATETY FUSS OTHER (SPECET) 2,
BLASTING MACHINE: TYPE CAPACITY

VOLUME OF ROCK BLASTSD __ G 3 ZZ @

BLAST SKETCH:

s

}, WEEXBEE%@@

{
{
&

, mm PLAN VIEW: CROSS-SECTION VIEW: |
‘scald

BLAN VIEW
CROSS-SECTION
ROCK GEOMETRY
HOLE LOCATIONS
HOLE DEPTH
TIEIN PATTERN
ROW BY ROW DELAYS
DETGNATION DIRECTION
BIGHWAY LOCATION
UTILITY LOCATION

il

. —r
BLASTER'S SIGNATURE P % T compaNy C&ﬂé , Cogr Li7
RECEIVED BY MINISTRY REPRESENTATIVE (SIGNATURE)

{Use Additiona] Sheets if Necessary)

-

r
]
-\

204 (10 of 10) 2004 BGC - MOT
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e 01

My 31705

E}:EE!%E— EE:_E_N -, ' .
hed Pl L &

8IS T4 T Ay
lemsiey, BT
RN AL
TIMESHEEY;  HIGHWALKER CONTRACTING ETD.
JOBN KOTSIS
' 11940 BURNS HOAD

MISSION, BC V2V 4t
puome: S0A-TE-0NS)  FRL S06SI4ATR

RevorcE s DETAILS
INVOICE #358

MAY/2005
Y ¢ CLEAR ROAD - KIEWIT
NEH 2 CLEAR ROAD
bR e LOAD TRUCKS (4)

Page 136
TRA-2012-00300






