Minimizing Risk from Blasting
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Path Forward

Proactive vs Reactive
Community Relations
Blast Optimization Basics

Electronic Initiation Solutions
v" Precision

v" Timing

v' SHA

® Complaint Response
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Basics

® Risk from blasting can be minimized in two ways

® Proactive — long term reward
v Reduced damage claims
v Reduced objections to expansion/permit renewal

® Reactive — short term damage control
v" Minimize cost of claims
v" Minimize costs for permitting
v' Reduce pressure for additional limitations
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Must Optimize Both Processes

® Proactive

v

v
v
v
v

QUARRY
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Status in community
Change in local government
Changes in demographics
Development of pit
Production increases

® Reactive

v

AN NN

Complaints of damage
Complaints of nuisance
Flyrock

Media target
Environmental attacks
Regulatory changes



Must Optimize Both Processes

® Both processes require blast optimization to work!!!
v" Minimize complaints
v" Show “good neighbor” policy is real
v Essential for litigation defense
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Risk Management

| Reactive

Proactive

| Classify Issue

| Community contact

| Damage Complaint |

document contact

REVIEW SHOT DATA
seismic data
shoht report

| Meet with blaster

| Contact corp legal |——| Contact insurance carrier |

Meet with neighbor |

Document "damage"

| Develop action plan

Changes required?

BOT process |

| Nuisance Complaint | | blast phone list | | liason meetings

open house

Review Data |

document contact | | Small groups

REVIEW SHOT DATA
seismic data
shot report

| Contact neighbor | | Meet with blaster |

|Acknowledge complaint| | Review blast metrics |

| Schedule follow-up | | Adjust if required |

| decking | | hole diameter | | electronic initiation |
Reference data [ sm |
[ I ]
| Relay action plan | | decking | | hole diameter | | electronic initiation |

schedule follow-up
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Blast Log

Seismograph Data

Electroinic Initiation

SHA




Proactive Measures

® Must have a formalized approach
® Can be part of BOT process

® Communication key with neighbors
v Website
v' Brochures
v Liasion meetings
v Open house events
® Does not always have to be expensive

v" Mentoring
v School visits
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White
Rock
Quarries

"The Benchmark of Excellence in Construction Materials"

| Home | News & Photos | Contact Us | Careers | The Yecellio Group |

White Rock Quarries is one of South Florida's leading
limerock aggregate producers and one of the three top producing
crushed-stone quarries in the United States.

High-Gluality Limerock {Limestone)

Since starting operation in 1986, White Rock has
hecome well-known for its production of high-guality
limerock (also known as limestone) for valued
customers throughout the east coast of Florida.

Located in Miami, Florida, White Rock is managed by a
team of guarry professionals who bring a wealth of in-
depth experience to the market.

High-Yolume Production

y/ QRN
QUARRY
AUADLMY



Home Locations Products Contact  Related

About

Us Links Us Newsletters Education/Benefits EPYironmental Impact

Statement

Credit
Application

Quick Launch
APRODUCT CALCULATOR

" RISCLAIMER
# SITE MAP

Ik

QUARRY
AUADLMY

22005 Mew Enterprise Stone & Lime Co., Inc

This site is bast viewed in 1024 = 768 {or higher).



September 8,

2007
Halquist Stone
N51 W23563
Lisbon Rd
Sussex, WI
23089

Hours: 9 am-44
pm

PLEASE NOTE: Dorer Day is
held in an aclive guarny that
features dust, o, umeven
tervain and steep inclines,

POWERELD BY

INETIITES
INETEY

=

See you on September 8, 2007
Welcome Lo Dozer Day

Dozer Day is an exciting family outing. This
extraordinary fundraising event benefiting
the Hamilton Education Foundation
provides children and their parents with the
opportunity to get up-close, ride, explore
and even operate giant construction
equipment, fire engines and military
vehicles of all types. Quarry tours,
educational displays and plenty of food and
refreshments are combined to make this a
full day of fun for all. Festivities take place
on 300 acres of the Halquist Stone Quarry
in Sussex, Wisconsin west of Milwaukee,

Presented By:
HALQUIST i A M1G Conncin

2 T 0 W E
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Travel

WISCONSIN

ACCOMMODATIONS
ARTS & CULTURE

ENTERTAINMENT &
ATTRACTIONS

SHOPFPING

SPECTATOR SPORTS
TOURS
FOCOLS:

FOOD & DRINK
THE GREAT OUTDOORS

DESTINATIONS
EVENTS CALENDAR

MAPS & GUIDES  EMAIL SUBSCRIFTIONS  CONTACT US

¢ FALLCOLOR RE

Dozer Day

4 Badk to Event Listings

Sussex

Dozer Day iz & unigue, exciting family outing and fundraising event
benefiting the Hamiton Education Foundsation, The Halguist Stone
Company opens its Town of Lishon guarry to the public for tours and an
opportunity to learn more about the guarry, military and heawy
conztruction eqguipment Kidz of all ages are able to participate in 3 wide
variety of activities

WEB SITE

SUBMITT

FADT &
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35 ONLINE: NEW S: WAUKESHA: E-MAIL | PRINT
THIS STORY
Main Page Doozy of a Dozer Day
Milwaukes
Waukesha ) -
wachina Love of rock 'n' roar expected to draw thousands to fund-raiser
Craukee
Racine By ERIN RICHARDS
Wisohmt erichards@journalsentinel.com
State Politics
W ztchdag Posted: Sept. 6, 2007
Fepors
Editarials Lisbon - With temperatures in the 70s predicted, arganizers of Dozer Day at Halquist Stone Co.
Crozsroads gxpect to welcome| 15,000 to 20,000 people to a real rumbling, roaring rock quarry on Saturday,
Tratfic
Education G mrty Dozer Day, which is
Chbituarias Asiarticamant from 9 a.m. to 4 Dozer Day
o p.m., began as
SPORTS | annual event in
Main Page 1997, Since 2003, it
Packers/MFL has been held every
Packer Insider ather Y¥ear,
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" u n R R v An Earth Moving Experience!

Diggf”g FC" A foﬂde 7 . | : See ?nu \
Background ‘gu i i oW t 13, 200%-
Event Details . 0\ Y ' f s SEP

Actlvltuas
Spomors
Tickets

Welcome

Quarry Quest is an exciting family outing and fundraiser
held in Michels Materials limestone quarry in Meenah,
Wiscaonsin,

ONE LHAND
PRIZE WINNEF

The event gives visitars a one-of-a-kind oppartunity to
tour a working quarry, ride and explore giant excavation
machinery, and participate in a host of fun, hands-on
educational activities such as "prospecting” for foal's
gold or mixing up a batch of concrete "cake",

Click on Event Details for directions and map

QUARRY QUEST
it's a BLAST!
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UARRY,
QUEST:

| Digging For A Decade

Home

An Earth Moving Experiencel

Event Details

Activities
Sponsors
Tickets

=" K aa —
Background
Quarry Quest was created by a team of community-
minded arganizations in 1999 to help provide a better
understanding of the construction and mining industries

while also raising much needed funds for local charitable
organizations,

Stora

The event has grown to be the pride of the community
involving over 250 husinesces and nearly 1,000
volunteers. In nine years, the event has attracted
150,000 people and raised owver $650,000 for the Fox
Cities Fiald Trip Fund, Weis Earth Science museum, Baw
Lakes Boy Scouts Council and other local charities,
Following the devastation of Hurricane Katrina, the
American Red Cross was selected as an additional

beneficiary of 2005 proceeds to support relief efforts.

The combination of heavy equipment "rides", hands-on
learning and unique family fun have wvisitors saying that
Quarry Quest is "the best family outing ever attended!"

Come and see for yourself!
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Eastern View High School Rocks Out

Craig Dennis, Eastern View High
School chemistry teacher, directs _
the bulldozer driver last week to =3 : T

I A7

;| T

the rock's future location.

Jump o imaga.
= Manual -
O Auto S g En e M, T ;
culpgper EtarquFu"E“t " ek, L P T 2 T et SRR T Rt oy e ]
and the Culpeper News Contributed Photo &
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Concert in the Quarry 2006

Martin Marietta Materials Forsyth Quarry A ;fﬁ‘;; Fiiid

in the John's Creek Community of Suwanee, Georgia.
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concert in
the quarry.

Saturday May 31st, 2008 at 7:30 PM

Presented By:

Northside Hospital Forsyth

STARRME MIGKEY THOMAS i
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KBDJ’s Weblog -

Wwhere Industry and Environrment ©

« KBD) to help lmprove FM 987 KBDD wins MSHA's Sentinels of Safety award
#

Students seedmg project coming along nicely

I‘gsl- 005 Uncategorized

In May, more than 125 fourth graders from Highland Park Elementary School planted
wildflower seeds on a ane acre plot near KBOJ's limestone guarry. The seed mix,
which was recommended by the Hill Country Conservancy, contained twelve differant
types of plants and grasses native to the region. As you can see from the recent
photograph, the plants and grasses are filling in nicely. Thanks again to all of the
students who helped make this project happen.




But we still need to optimize!

® Understand how energy is utilized in blast

® For any given blast.......
v Specific volume of rock to be blasted
v Specific amount of energy released in shot
v All energy will be utilized in one of four ways
* Fragmentation
* Heave

* Vibration

« Overpressure

® Proper use of explosive energy can minimize transient vibration

Y/
QUARRY
ACADLMY



Optimizing Blasting Operations

Fragmentation

Fragmentation —
uoneiqin ——

Vibration

Energy Factor ———
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Optimizing Blasting Operations

® Proper energy factors
® Minimize subdrill

® Accurate face data
v' Burden
v" Bench height
® Proper energy distribution in front row
® Proper explosive application for conditions
v Water
v" Rock type
® Utilize timing/precision detonators to control off site effects
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Electronic Detonators

® Radically increases efficiency of waveform analysis
v Precision firing at desired delay intervals
v Increases number of possible solutions

® Effectiveness widely reported

® Sometimes critical to be using latest technology for community
perception of operation

v" Public relations
v’ Litigation plus
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Signature Hole Analysis

® Based on concept of linear superpositioning

Each hole creates similar seismic waves

® The overall vibration event created by blast is determined by
interaction of waves from each hole in blast

® The sequencing of holes can radically impact transient vibration
effects in the community
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Use them as
a concert hall
or a sanctuary
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BOSE"

QuietComfort® 2

Acoustic Moise Cancelling® Headphones

Free shipping*

BUY NOW

LEARN MORE




Individual Uaves

Combined Wawves
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Individual UWaves

Combined UWaves
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Drate; 1242042006
Tirne; 10:01

IDyno Maobel m
|Technical Sales Conference

Radial: 04600 in/zec (3 19.6 Hz IDrIando Flarida

Wertical 0.5400 in/zec & 42 6 Hz I

Transwerse: 0.3650 infsec 0 13.4 Hz

Acouztic Trigger: 142 dB |

Seigmic Trigger: 0.0300 in'zec I

Channels Inverted T

[ Acoustic N

W Radal r B

v Wertical r

¥ Transverse (Il

™ “ector Sum

Window

Time I 0500 ta |4.DEIEIEI

Scaling IU.EUUU infzec| 126 dB

Data Lacatar Bar L

I 0500 4 I I pI

R = 0.0000 in/zec @ 0.0 Hz i

4 = 0.0000 indzec @ 0.0Hz

T =00000in/sec @ 00Hz

-0.50s 0.00s 0.50s 1.00s 1.50s 200 280 300 3808

i* LUSEM Bl 8507 Particle Velocity Versus Frequency - USEM Limats (RI 8507, 1920

= Mot Selected 1000 e Fadial 10,00 £ Vertimal 10.00 £ Transverss

) Moot Selected E E E

Frequency Range 1.00 ?/‘/——/.f 1.00 ?/‘/——/.ﬁ 1.00 E_/‘/——/'ﬁ

E E b E

ﬁ 1 1o [100 Mz = 4, = B = W E

oao L i 010 [ ET 010 | ko
2 g .
List Results | F " F iy . F e :fH "
001 [ ||||||I”“Pi“r“”"| L1il 0.0l L1l |"'f| L1l n.ol Lol ’F L1aiin
1 10 100 1 10 100 1 10 100
Frequency (Hz) Frequency (Hz) Frequency (Hz)

Single Hole Seismogram




Y/
QUARRY
LALLM

Record Mumber; 002
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Tirme: 10:07

Radial: 0.3825 infzec @177 Hz
Wertical 07142 indzec @ 51.2 Hz
Tranzverse: 04008 indzec @171 Hz
Acoustic Trigger: 142 dB

Seismic Trigger: 0.0300 in/zec

[ PN, Y

|Dyno Haobel

Technical Sales Conference

Orlando Flarida

|2D Hales, 17 mz delay

Channelz

[T Zeoustic:
¥ Radial

v Wertical
V¥ Transverse

Inwerted

r
-
-
~

[~ “Wectar Sum

Wimeloe [[0500 1o [43232

Time
Scaling IU.EUUU infzec| 126 dB
Data Locatar Bar

T —
R = 0.0000 in/gec (@ 0.0 Hz

W= 00000 indzec @ 0.0 Hz
T =0.0000 infsec & 0.0 Hz

-0.50s

0.00z 0.50s 1.00s

1.

Az 200z

250z

3.00z

3.50: 4.00z

& USEM Rl 8507
) Mot Selected
1 Mot Sefected

" Frequency Range

I 1 1o I'IUU Hz
List Results |

10.00

1.00

0.10

0.01

Particle Velocity Versus Frequency - USBM Limits (BI 2507, 1920

10.00

T IIII|'|T|

|

3

._.
[}
=]

. o

=}
=
=

"

—

]
]
i %1[
Lol
10

Frequency (Hz)

MLL%

0

0.01
1

Vertical

T ||||I11]

IIIIIII| T 111
gl
=

¥
Ll L1

Frequency (Hz)

20 Holes, 17ms Delay

10.00

1.00

Transverse

Frequency (Hz)




Y/
QUARRY
LALLM

Recard Murber: 002
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Vibration Control

® How does blaster determine good from bad??
® No intuitive way
® If you simply use EDD’s with current timing
v Vibration can get worse (get this stuff out of here!)

v Vibration can get better (ok, that’s more like it!)

v Vibration can remain where it was (why am | paying more for the
same results?)

® That’s a 33% chance of success
® Do you like those odds???
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Vibration Control

® How can we increase the odds of success???

v" Seismic modeling of customer site
« Single hole test shots
* Monitored at critical sites
v" Develop alternative timing sequence for each initial shot design

v" Continually update model as blast geometry changes
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Fixed Delay Effect
Dyno Nobel
Technical Sales Conference
Orlando Florida
20 Holes
Peak Sinmlated Amplitudes

Radial Vertical
iz 0.4a00 0.5400
9wms  0.5031 03807
10ms 04578 05649
1lms 04338 04653
12ms 04321 0.5538
13ms 03850 0.5486
ldms 03785 04298
15ms 04033 04674
léms 04185 04929
17ms 03825 07142
18ms 03352 0.5203
l9ms 02974 05348
20ms  0.2957 07778
2lms 03080 08837
Ioms  0.3222 0 5650
23ms 02837 1.0430
24ms  0.3077 1.0733
25ms 03587 1.1473
2Ems 03823 12319
TTms  0.5795 12678
28ms 0.4389 1 2585
20ms  0.4495 13640
30ms 04771 12217
3lms  0.5027 08991
S32ms 05151 07042
33ms 05004 08295
Gdms  0.5295 05400
35ms 052128 0.5401

Lrabeic Ravgge: fme to 35me i steps of 1me amer 20 holes

Transverse
0.53650
0.5325
0.4483
0.4388
0.4152
0.4072
0.4754
04312
0.4754
0.4008
053715
0.4180
04082
0.3313
0.53720
0.5343
0.4351
0.4053
0.5433
0.Al22
05311
0.5071
0.5385
0.5553
0.5383
0.5138
0.4734
0.4354

IIn general, the higher the ratio, the better the frequency content.

File Hame : 45320061220002 dh
Fmmber: 002

Drate: 12020020006

Time: 10:01

Serial Fimmber: 453

Seiemic Trigger: 00300 fu'sec
Aconastic Trigzer: 142 4B
Sumple Fate: 1024

Tamatioe: 4 0 Secords
Pre-Trigzer: 0 50 Seconds
Crafr: 2

Volage: 63

Dominant Frequencies and High/Low Eatios

Fadial (Ratic]
16.5 Hz (35.76)
14.1 Hz (942
165 Hzr11.53)
16.0 Hz(12.63)
145 Hz(13.55)
169 Hz(13.51)
16.1 Hzr13.94)
15.1 Hz(15.84)
170 Hz(15.18)
163 Hz(18.22)
155 Hzr19.21)
146 Hz (1869
165 Hz(18.82)
15.5 Hz (20.52)
145 Hz(20.62)
16.4 Hz (20.53)
156 Hz (22.50)
399 Hz(27.59)
384 Hz (28.55)
36.6 Hz (29.52)
354 Hz(34.43)
343 Hz (39.04)
334 Hz(46.27)
323 Hz (48.06)
31.1 Hz(42.01)
304 Hz (48.73)
29 5 Hz (48.58)
284 Hz (51 31)

Vertical (Ratin]
34.5 Ha (57.55)
36.0 Hz(14.11]
99.5 Ha (21 22
343 Hz (30.36)
525 Hz(33.57)
77.5 Ha(33.32)
71.0 Hz (28 48]
7.0 Hz (36.07)
£1.5 Hz (41 68)
58.5 Ha(51.77)
555 Ha (53.09)
526 Ha(59.24)
496 Hz (72.81)
473 Ha (98.24)

455 Hz(107.71)

43.5 Hz(114.18)

41 6 Hz(124.58)

399 Hz (145.35)

38.4 Hz(161.34)

37.0 Hz (156.93)

356 Hz(153.64)

34.5 Hz (146 63)

33.5 Hz(160.10]

32.5 Hz (146 .38)

31.5 Hz(122.28)

30.6 Hz(107.31)

30.0 Hz(103.18)

57.1 Hz(103.35)

[The High/Lowr ratio is an athitrary ratio of the amount of fraquency content abowe 10 hertz to that at and belowr 10 hert=.

Transverse [Fatia)
151 H=(1504)
1453 H=(4.83)
126 He(8.53)
11.4 H=(7.51)
148 He(8.92)
129 H=(A.84)
126 H=(8.75)
&6.8 H=(12.39)
6259 H=(12.74)
129 H=(1032)
125 H=(2.20)
524 H=(10.88)
505 H=(1184)
129 H=(11.8%)
450 H= (14 30)
4538 He (1595
41 5 H=(15593)
3259 H=(18.54)
385 H=(2141)
36.9 Hz (24 300
358 H=(278%)
345 He (28.22)
33.5 H=(31.80)
32.5 H= (29.58)
3153 H=(2515)
308 H=(22.50)
290 Hz (22 48)
284 H=(25.58)
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Vibration Control

® Now we have technically-based alternatives

® Best fit depends on customer goal
v" Reduce vibration levels for regulatory compliance
* Find sequence with lowest predicted ppv
v" Minimize community perception of blasting

* Find sequences with HZ above 20 on horizontal planes
* Find sequence with lowest predicted ppv on horizontal planes
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Lrabeic Ravgge: fme to 35me i steps of 1me amer 20 holes

Transverse
0.53650
0.5325
0.4483
0.4388
0.4152
0.4072
0.4754
04312
0.4754
0.4008
053715
0.4180
0.4082
0.3313
0.53720
0.5343
0.4351
0.4053
0.5439
058122
05311
08071
0.5385
0.5553
0.5383
0.5138
0.4734
0.4254

Fixed Delay Effect
Dyno Nobel
Technical Sales Conference
Orlando Florida
20 Holes
Peak Sinmlated Amplitudes
Radial Vertical
iz 0.4a00 0.5400
9wms  0.5031 03807
T ploms 0457 036459
1lms 04338 04653
12ms 04321 0.5538
13ms 03850 0.5486
ldms 03785 04298
15ms 04033 04674
léms 04185 04929
17ms 03825 07142
18ms 03352 0.5203
l9ms 02974 05348
20ms 022457 0.777e
Alms 03080 02837
Toms  0.3222 0 5650
23ms 02837 1.0430
Zdms  0.3077 10733
25ms 03587 1.1473
26ms  0.3623 1.231%
2lms 03793 126878
28ms  0.4369 1.2565
29ms 044593 1 5840
30ms 04771 12217
3lms  0.5027 085551
32ms 05151 07042
Fhms  0.5074 06255
34ms 0.5293 0.5400
35ms  0.521% 0.5401
IIn general, the higher the ratio, the better the fraquency content.

File Hame : 45320061220002 dh
Fmmber: 002

Drate: 12020020006

Time: 10:01

Serial Fimmber: 453

Seiemic Trigger: 00300 fu'sec
Aconastic Trigzer: 142 4B
Sumple Fate: 1024

Tamatioe: 4 0 Secords
Pre-Trigzer: 0 50 Seconds
Crafr: 2

Volage: 63

Dominant Frequencies and High/Low Eatios

Fadial (Ratic]
16.5 Hz (35.76)
14.1 Hz (942
165 Hzr11.53)
16.0 Hz(12.63)
145 Hz(13.55)
169 Hz(13.51)
16.1 Hzr13.94)
15.1 Hz(15.84)
170 Hz(15.18)
163 Hz(18.22)
155 Hzr19.21)
146 Hz (1869
165 Hz(15.52)
15.5 Hz (20.82)
145 Hz (2062
16.4 Hz (20.53)
156 Hz(22.30)
399 Hz(27.59)
384 Hz(28.55)
36.6 Hz (20.92)
354 Hz(34.43)
34 3 Hz (39.04)
334 Hz(46.27)
323 Hz (48 .06)
31.1 Hz(42.01)
304 Hz(48.73)
20.5 Hz (45.58)
284 Hz (51 31)

Vertical (Ratin]
34.5 Ha (57.55)
36.0 Hz(14.11]
99.5 Ha (21 22
343 Hz (30.36)
525 Hz(33.57)
77.5 Ha(33.32)
71.0 Hz (28 48]
7.0 Hz (36.07)
£1.5 Hz (41 68)
58.5 Ha(51.77)
555 Ha (53.09)
526 Ha(59.24)
496 Hz(72.51)
473 Ha (98.24)

45.5 Hz(107.71)

43.5 Hz(114.18)

41 6 Hz(124.38)

399 Hz (145.35)

38.4 Hz(161.34)

37.0 Hz(156.93)

35.6 Hz(153.64)

34.5 Hz (146 63

33.5 Hz (160.10]

32.5 Hz (146 38)

31.5 Hz(122.28)

30.6 Hz(107.31)

30.0 Hz (103.18)

57.1 Hz(103.35)

[The Hizh/Lowr ratio is an atbitrary ratio of the amount of framency content abowve 10 hertz to that at and belowr 10 hertz.

Transverse [Fatia)
151 H=(1504)
1453 H=(4.83)
126 He(8.53)
11.4 H=(7.51)
148 He(8.92)
129 H=(A.84)
126 H=(8.75)
&6.8 H=(12.39)
6259 H=(12.74)
129 H=(1032)
125 H=(2.20)
524 H=(10.88)
505 H=(11.84)
129 H=(1188)
450 H= (14 300
4538 H=(15.95)
41 5 H=(1593)
3259 H=(18.54)
3853 H=(2141)
369 H= (24 500
358 H=(2789)
345 H= (28 .22)
3535 H=(31.80)
32.5 Hz (29 .58)
3153 H=(2515)
308 H= (22.50)
280 H=(22.43)
28 4 H= (25.56)
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Recard Mumber: 002

Date: 12/20/2006

Tirme: 10:00

Fadial: 04576 indzec & 146 Hz
Wertical: 03649 indsec 3 320 Hz
Transverze: 04463 in/zec @ 128 Hz
Acoustic Trigger: 142 dB

Seizmic Trigger: 0.0300 in/zec
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Vibration Control

® What if 10ms is too fast for pattern !!!

® Communicate results with local DNNA staff
v Review data

v" Find delay that provides the best fit within range of acceptable
sequences for shot.
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Fixed Delay Effect
Dyno Nobel

Technical Sales Conference

Orlando Florida

20 Holes
Peak Sinmlated Amplitudes
Fadial Vertieal
Fiz. 0.4a00 0.5400
Dms 0.5031 0.3207
10ms 0457 03649
1lms 04338 04853
12ms 04321 0.5336
13ms 03650 0.5486
ldms 053785 04292
15ms 04033 04874
léms 04185 04929
17ms 03825 07142
l8ms 0.3358 0.5203
19ms 02974 06348
20ms 02957 07778
21ms  0.3080 02837
22ms 05222 09890
28ms 02237 1.0430
24ms 03077 10755
25ms  0.3587 1.1473
26ms 03623 12319
27ms 03793 1.2678
28ms 043659 12585
29ms  0.4495 1.3640
30ms 04771 1.2217
Glms 05027 08931
32ms  0.5151 0.7042
33ms 05074 06295
Jdms  0.5293 0.5400
35ms 05218 0.5401

he High/Looer ratio is an arbitrary ratio of the amount of frequency content above 10 hert= to that at and belowr 10 hertz.

Lrabeic Ravgge: fme to 35me i steps of 1me amer 20 holes

Transverse
0.53650
0.5325
0.4483
0.4388
0.4152
0.4072
0.4754
04312
0.4754
0.4008
053715
0.4180
0.4082
0.3313
0.53720
0.5343
0.4351
0.4053
0.5439
058122
05311
08071
0.5385
0.5553
0.5383
0.5138
0.4734
0.4254

n general the higher the ratio, the better the fraquency content.

File Hame : 45320061220002 dh
Fmmber: 002

Drate: 12020020006

Time: 10:01

Serial Fimmber: 453

Seiemic Trigger: 00300 fu'sec
Aconastic Trigzer: 142 4B
Sumple Fate: 1024

Tamatioe: 4 0 Secords
Pre-Trigzer: 0 50 Seconds
Crafr: 2

Volage: 63

Dominant Frequencies and High/Low Eatios

Fadial (Ratic]
16.5 Hz (35.76)
14.1 Hz (942
165 Hzr11.53)
16.0 Hz(12.63)
145 Hz(13.55)
169 Hz(13.51)
16.1 Hzr13.94)
15.1 Hz(15.84)
170 Hz(15.18)
163 Hz(18.22)
155 Hzr19.21)
146 Hz (1869
165 Hz(15.52)
15.5 Hz (20.82)
145 Hz (2062
16.4 Hz (20.53)
156 Hz(22.30)
399 Hz(27.59)
384 Hz(28.55)
36.6 Hz (20.92)
354 Hz(34.43)
34 3 Hz (39.04)
334 Hz(46.27)
323 Hz (48 .06)
31.1 Hz(42.01)
304 Hz(48.73)
20.5 Hz (45.58)
284 Hz (51 31)

Vertical (Ratin]
34.5 Ha (57.55)
36.0 Hz(14.11]
99.5 Ha (21 22
343 Hz (30.36)
525 Hz(33.57)
77.5 Ha(33.32)
71.0 Hz (28 48]
7.0 Hz (36.07)
£1.5 Hz (41 68)
58.5 Ha(51.77)
555 Ha (53.09)
526 Ha(59.24)
496 Hz(72.51)
473 Ha (98.24)

45.5 Hz(107.71)

43.5 Hz(114.18)

41 6 Hz(124.38)

399 Hz (145.35)

38.4 Hz(161.34)

37.0 Hz(156.93)

35.6 Hz(153.64)

34.5 Hz (146 63

33.5 Hz (160.10]

32.5 Hz (146 38)

31.5 Hz(122.28)

30.6 Hz(107.31)

30.0 Hz (103.18)

57.1 Hz(103.35)

Transverse [Fatia)
151 H=(1504)
1453 H=(4.83)
126 He(8.53)
11.4 H=(7.51)
148 He(8.92)
129 H=(A.84)
126 H=(8.75)
&6.8 H=(12.39)
6259 H=(12.74)
129 H=(1032)
125 H=(2.20)
524 H=(10.88)
505 H=(11.84)
129 H=(1188)
450 H= (14 300
4538 H=(15.95)
41 5 H=(1593)
3259 H=(18.54)
3853 H=(2141)
369 H= (24 500
358 H=(2789)
345 H= (28 .22)
3535 H=(31.80)
32.5 Hz (29 .58)
3153 H=(2515)
308 H= (22.50)
280 H=(22.43)
28 4 H= (25.56)
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Record Mumber: 002

Date: 12/20/2008

Tirne: 10:01

Radial: 0.3358 in/sec @ 17.1 Hz
Wertical 0.5203 indzec @ 465 Hz
Transverse: 03715 inzec @ 165 Hz
Acoustic Trigger: 142 dB

Seismic Trigger: 0.0300 in/zec
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If perception/frequency is critical...

® Look for sequences predicting Hz > 20
® Prioritize based on lowest predicted ppv on two horizontal planes
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. File Mame: 4532006 1220002 dth
Fixed Delay Effect e 002
Djrnu Nuhel Drate: 12020020006

. Time: 10:01
Technical Sales Conference Gerin] Fimber: 453
: Seismic Tri (00300 fvsec
Orlando Florida MU?MEE“T iz 144 18
Sample Rate: 1024
Inmatior: 4 1 Secords
Pre-Trigzer: 0 50 Seconds
20 Holes B 2
Volage: 63
Lrabeic Ravgge: fme to 35me i steps of 1me amer 20 holes
Peak Sinmlated Amplitudes Dominant Frequencies and High/Low Eatios
Radial Vertical Transverse Fadial (Fatia) Vertical (Fatia) Transverse [Fatia)
Fig. 0.4a800 0.5400 0.3850 165 H=(35.76) 34.5 H=(57.55) 151 H=(1504)
Ims 0.5031 0.3807 0.5325 14.1 H=(%.42) 36.0H=(14.11) 1453 H=(4.83)
10ms 04578 0.5384% 04483 162 H=(11.53) 2.5 H=(21.22) 126 He(8.53)
1lms 04338 04653 0.4588 la 0 H=(12.83) 34.3 H=(30.58) 11.4 H=(7.51)
I2ms 04321 0.5336 0.4132 142 H=(13.55) 82.8 H=(35.57) 148 He(8.92)
13ms 05850 05426 0.4072 16 2 H=(13.51) 1.5 H=(3352) 129 H=(A.84)
ldms 053785 04298 0.4734 16.1 H=(15.24) 71.0 H=(28.48) 126 H=(8.75)
15ms 04035 04674 04912 151 H=(15.84) &7.0 H=(38.07) &6.8 H=(12.39)
léms 04185 0.492% 0.4734 170 H=(15.13) 61.5 H=(41.68) 6259 H=(12.74)
17ms 05825 07142 0.400& 1653 H=(18.22) 585 H=(51.77) 129 H=(1032)
18ms 0.3358 0.5203 0.3715 1553 H=(12 210 558 H=(53.09) 125 H=(2.20)
19ms 02974 06348 0.4120 146 H=(15 .89 526 H=(52.24) 524 H=(10.88)
20ms 02957 07778 0.4082 165 H=(18.82) 436 H=(T2.81) 505 H=(11.84)
21lms  0.3080 02837 0.3513 155 H=(20.82) 4753 H=(98.24) 129 H=(1188)
22ms 05222 09520 0.5720 14 9 H= (20 82) 455 H=(107.71) 450 H= (14 300
25ms 02937 1.0430 0.3548 164 H=(20.83) 435 H=(114.15) 4538 H=(15.95)
24ms 03077 1.0733 0.4551 1568 H=(22.50) 41 .4 H=(124.58) 41 5 H=(1593)
25ms 03587 1.1475 04035 389 He(27.53) 38.9 H= (148 .38) 3% 59 H=(18.54)
28ms 03823 1.231%9 0.5439 384 H=(28.55) 384 H=(1581.34) 3853 H=(2141)
2ms 03793 12878 0.6122 J8.8 He (22 .532) 370 H=(156.93) 369 H= (24 500
28ms 04389 1.2565 0.6511 354 H=(34.43) 356 H=(153.64) 358 H=(2789)
28ms  0.4433 13640 0.6071 34 5 H=(32.04) 34.5 Hz(146.635) 345 H= (28 .22)
J0ms 04771 1.2217 0.5985 354 He(4a 2T 33.5 H=(1a0.10) 3535 H=(31.80)
31lms  0.5027 02991 0.5593 325 H= (45 08) 32.5H=(146.38) 32.5 Hz (29 .58)
F2ms 05151 0.7042 0.558% 31.1 H=(42.01) 31.5H=(122.28) 3153 H=(2515)
35ms  0.5074 06295 0.5138 304 H=(45.73) 304 H=(107.31) 308 H= (22.50)
Jdms  0.5293 0.5400 0.4734 285 H=(458.53) 30.0 H=(103.18) 280 H=(22.43)
35ms 05218 0.5401 0.4554 284 H=(51.31) 57.1 H=(103.35) 28 4 H= (25.56)
Fle—Highbeerratiorraormbitrase-ratierofHe-anem-od-frepener-content-shorre—H-erta-t o thvat-at-smvd-bredese-H-hert e

IIn general, the higher the ratio, the better the fraquency content.
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Recard Mumber: 002

Date: 1242042006

Tirme: 10:07

Radial: 0.5293 in/zec @ 30,1 Hz
Wertical: 05400 indsec (3 39.4 Hz
Trangverse: 04734 infzec (@ 259 Hz
Acouztic Trggen, 142 dB

Seizmic Trigger: 0.0300 in/zec
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Insure Proper Documentation

® Insure seismic data collection for EVERY shot

® Closest non-company owned structure
v Definition varies by state

* Inhabited structure
* Road, bridge highway or structure
* Any type of non-company owned building
® Make sure data is correct
v Date/Time

v" Location/Distance

® Many monitoring systems available
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Immediate Response to Community
Concerns

® First Response is critical

® Sense of being ignored always creates heightened tension
® Follow up often required

® All actions must be documented

Y/
QUARRY
LALLM



Y/
QUARRY
ACADLMY

Bl==t Complaint Response Form
Date Tme

Comp Eh t Recs e d By

CompBint Recs bed From

addre £z

Phowe Mamber

Hatire orComp@t

FrstResponse By

Date Tme

Type of Respoise prove[ | wet |

SAmman of Commaekata

Farthe roctons 0be Taken

comptetsed o — R —
Date




Immediate Response to Community
Concerns

® Alternative monitoring methods can provide remediation to
complaints

v Split cable monitoring
v" Long term monitoring
v" Autonomous crack monitoring
® Aids in perception of response to community concerns

® Adds to documentation of blasting non-effect on structure
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Maintain Communication....

® Proactive approach

® Once complaints begin, reaching a consensus with community
becomes difficult

v' Emotionally charged communication
v Lack of trust
v All responses will be viewed as means of pacifying community

® Time spent on the front side will always pay benefits
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Maintain Communication....

® Adopt a school

v Employee mentoring/tutoring

v' Sponsor a science room

v Assist with athletic field development
® Open door policy with neighbors
® Invite to view blast

® Sponsor Open House
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Putting It All together

® With increased scrutiny in many communities, just doing it right
is not enough.

® Liability risks from blasting can be a company killer, shortcuts
cannot be tolerated on the bench.

® Accuracy in documentation is often the difference in winning
lawsuits or deflecting potential litigation.

® We can no longer hide behind the berm. A commitment to be
active in the community will always pay dividends far beyond the
cost of proactive programs.

Y/
QUARRY
ACADLMY



Developing a Liability Protection Program

Know your own risk!!!!
Know the law

Use your training

Ask questions

Never assume anything!!!
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