JAN-16-2083  14:27 ME DRILLING AND BLASTING P.82/02

January 16, 2002
&
Jay Reynolds T
Development Review Coordinator BT
City of Portland R
389 Congress Street Dot ' ;
Portland, Maine 04101 i
RE: Ocean Ridge Blasting Plan 5 ( ,;
Jay: : 5
According to the letter of January 15, 2003 from Sarah Hopking we need to clear up three , g
issues; o
First, the status of Brian Skehan as an independent consultant has been unclear in our . '
submittal and addendum, We have hired Bernstein, Shur, Sawyer, & Nelson, P.A. to draft ST
an affidavit that is signed by our Wayne Flagg on this issue, This will be delivered to -
Penny in Room 211 this afternoon,
Second, the notification letters will be modified as requested. o
Third, the blast reports will be forwarded to the City within 7 days,
We apologize for the confusion. Hopefully, the blast will be able to commence on Friday
January 17, 2003, g
Sincerely yours o
Stephen Blaisdell W
Construction Manger oy
VoL
Muine Drilling and Blasting, Ine, Divisional Officcs: o S , |
PO, Box 1140 Maine 207 582-2338 Lo
Brunswick Read Mascachuserts 508 6892983 L
Gardiner, ME 04345 New Hampshire 603 6470299 coe Ay
207 582-2338 Vermont/New York 802 479-3341 oy e
FAX 207 582-8794 A

An Equal Opportunity Employer R
TOTAL P.62 !



Department of Planning & Development
Lee D, Urban, Director

January 15, 2003

Wayne Flagg

Eastern Division Manager
Maine Drilling & Blasting, Inc.
P.O.Box 1140

Brunswick Road

Gardiner, ME 04345

RE:

Ocean Ridge Blasting Plan
Ocean Ridge Condominium Development, 852 Ocean Avenue
Job #2001-0002, CBL#416A-A-001

Dear Mr. Flagg:

We are in ‘receipt of the recently submitted letter/amendment dated January .13, 2003 for the
Ocean Ridge Condominiums at 852 Ocean Avenue. In reviewing the submittal, the City has the
following concerns: :

Blast monitoring shall be conducted by an independent qualified professional engineer or
seismologist (page 12, Sebago Technics Earthwork). Based on your submittal, it does not
appear that Mr. Skehan is an independent representative, _

Although Mr. Blaisdell of your company has stated Mr. Skehan is not an employee of
Maine Drilling and Blasting, the City needs to be satisfied that Mr. Skehan provides truly
independent analysis to individuals receiving a pre-blast survey. Please provide to the
City an affidavit detailing the relationship of Mr. Skehan to Maine Drilling and Blasting
and any documents to support your position. :

Since the notification letters have already been distributed to properties, it appears that
the requested language was not added. When additional letters are sent to property
owners, please amend the language to include the required language.

Your letter does not state that copies of the blast reports will be forwarded to the City
within 7 days.

Please do.not hesitate to call if you have any questions.

Sincerely,
9“"’/ ~ '? ol
Sarah Hopkins
Development Review Services Manager
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January 13, 2002

Jay Reynolds

Development Review Coordinator
City of Portland

389 Congress Street

Portland, Maine 04101

RE: Ocean Ridge Blasting Plan
Jay:

According to our meeting today at the Portland Fire Department, we are incorporating
your requests in order to start the blasting for this project. These requests include:

Blast monitoring will be conducted by Brian Skehan. He is a qualified independent
seismologist. He conducted the preblast surveys that were submitted today. His resume is
attached.

Three seismographs will be utilized,

All blast reports and seismograph tapes will be attached for each blast. They will be
available daily at the site. They will be copied and submitted to Maietta Construction on
Mondays for distribution to Lt. McDougal.

If you have any further questions feel free to contact me at 207-582-2338.

Sincerely yours

‘ Stepz en Blaisdell P.E.

Construction Manager
Cc Craig Babbidge
Wayne Flagg
Brian Skehan
Enec.
Maine Drilling and Blasting, Inc, Divisional Offices;
PO. Box 1140 Maine 207 582-2338
Brunswick Road Massachusetts 508 689-2983
Gardiner, ME 04345 New Hampshire 603 647-0299
207 582-2338 Vermont/New York 802 479-3341

FAX 207 582-8794

An Equal Opportzmity Employer



Brian J Skehan
Resume for Preblast Surveyor and Blast Monitor at Ocean Ridge in Portland Maine
INDEPENDENT PREBLAST SURVEYOR & SEISMOLOGIST

Job Description
ADJACENT PROPERTY RISK MANAGEMENT

Review tax miaps to have names and contact information for all structures within 1000
feet of blasting

Meet each resident and inspect structure in full compliance with Maine Drilling and
Blasting standards as well as the specifications.

Communicate to each resident the impact of blasting, the schedule, and the alarm signals.
Leave a telephone contact for each resident to facilitate answers to questions as the
blasting continues.

Log in private wells locations

Review preblast surveys with Blasting Consultant for submittal to the City of Portland.

BILLAST MONITORING

Work with Maine Drilling and Blasting blaster in charge to monitor compliance with the
submittal for each blast design

Establish seismograph locations and calibration compliance.

Assemble seismograph data and blast design for each shot for submittal to City of
Portland.

Record all incidents of non compliance from specifications or Maine Drilling and
Blasting standards.

REPORTING PROCESS

Prepare and submit notification list and procedures.

Prepare and submit through blasting consultant all preblast surveys.
Prepare and submit all seismograph and blast reports for each shot.
Prepare a non compliance report (NCR) for any deviations.

Past experience relating to blasting, preblast surveys, and building management

1969 Began working at Maine Drilling and Blasting as a drill operator.

1970 Began purchasing rental property real estate and assumed role as general
contractor in renovation and rehabilitation of properties.

1973  Blaster and project foreman for Maine Drilling and Blasting in Maine , New
Hampshire, and Massachusetts. Specialized in close areas such as; Eastern
Maine Medical Center Expansion in Bangor, Maine Yankee Nuclear Power
Plant in Wiscasset, One City Center in Portland.



1974 Continued in pursuit of personal real estate rental and renovation business.
Approximately 40 units as well as on going rental of properties.
1980  Began seismograph monitoring of some projects.
1986 to 2002 Worked as a Federal Employee.

2002 Preblast surveying as an independent contractor working exclusively for
Maine Drilling and Blasting. Working throughout New England States.
This work includes a significant amount of public relations work with
home and business owners. Each owner needs an explanation of blasting
operations and its impact on their structure.

CURRENT SUCCES RATE:

T have performed approximately 250 preblast surveys. Of these surveys I
have had 6 recalls to assess possible damages. To my knowledge there are
no dis-satisfied parties from this effort.



Departniem of Pianning & Development
Lee D, Urban, Ditector

Division Directors
Mark B. Adelson
"Housing & Neighborhood Services

Alexander Q, Jaegerman, AICP

CITY OF PORTLAND Flanning
John N, Lufkin
Economic Development
December 23, 2002
Wayne Flagg

Eastern Division Manager
Maine Drilling & Blasting, Inc.
P.O. Box 1140

Brunswick Road

Gardiner, ME 04345

RE:  Ocean Ridge Blasting Plan
Ocean Ridge Condominium Development, 852 Ocean Avenue
Job #2001-0002, CBL#416A-A-001

Dear Mr. Flagg:

We are in receipt of the recently submiited Maine Drilling and Blasting Inc. Blasting Plan for the
Ocean Ridge Condominiums at 852 Ocean Avenue. Tn reviewing the blasting plan, we identified
a number of areas in which the plan does not conform with the Ocean Ridge Blasting Contract
executed on November 7, 2002. Examples of the inconsistencies include:

e Blast monitoring shall be conducted by an independent qualified professional engineer or
seismologist (page 12, Sebago Technics Earthwork). Lo

* Three seismographs must be used (page 12, Sebago Technics Earthwork).

* Documentation of air blast and peak particle velocity shall be documented for each blast
and reported to the Owner’s representative within 24 hours and a copy forwarded to the
City within 7 days (page 13, Sebago Technics Earthwork).

Those reports should be forwarded to Jay Reynolds in the Planning Office and Lt.
McDougal at Fire Prevention.

Since City Hall is often the first place people call with concerns during blasting cvents, we
request that the following language be added fo your notification letter to neighbors within
1000ft: “Both the City of Portland Fire Department and Planning and Development Department
will be monitoring construction of the Ocean Ridge Condominiums, Should any questions or
issues arise, please call Lt. McDougal of Fire Prevention at 874-8405 or Jay Reynolds of the
Planning Office at 874-8632.”

Lastly, we request that prior to commencement of blasting, Maine Drilling and Blasting provide
to the City documentation listing the owners within 1000t of blasting limits, indicating the
receipt of preblast survey work or the offer to conduct the preblast survey, and for each property,
whether the offer was denied or accepied. (This list has proven to be very useful to locate
neighbors if concerns or complaints arise.)

O:\PLAN\DEVREV W\Ocean852\lctters\Blasting Plan.doc - -1~
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Index of Submittal for Ocean Ridge Blasting Approval

BLASTING PLAN FOR OCEAN RIDGE
DATED 12/17/2002 BY WAYNE FLAGG

ADDITIONAL SUBMITTAL NOTES
RESUME OF BRIAN SKEHAN
RESUME OF STEPHEN BLAISDELL
PREBLAST NOTIFICATION PACKAGE
WARNING NOTIFICATION

BLLASTING LOCATION PLAN OF OCEAN RIDGE
Seismograph location
Blast locations for different blast designs in Blasting Plan
Preblast survey property within 1000 feet of blast

Maine Drilling and Blasting, Inc, Divisional Offices:

PO, Box 1140 Maine 207 582-2338

Brunswick Road Massachusetts 508 689-2983
Gardiner, ME 04345 New Hampshire 603 647-0299
207 582-2338 Vermont/New York 802 479-3341

FAX 207 582-8794

An Equal Opportunity Employer



for

Ocean Ridge

Ocean Ave., Portland, Maine
Date: December 17, 2002

Prepared By: Maine Drilling & Blasting, Inc.
Eastern
P.O. Box 11490
Brunswick Road
Gardiner, ME 04345
Telephone: 207-582-2338
Fax: 207-582-8794
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Name Title
Maine Drilling and Blasting, Inc. Divisional Offices:
PO. Box 1140 Maine 207 582-2338
Brunswick Road Massachusetts 508 689-2983
Gardiner, ME 04345 New Hampshire 603 647-0299
207 582-2338 Vermont/New York 802 479-3341

FAX 207 582-8794

Job Number: 1113609
An Equal Opportzmrty Employer
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Blasting Personnel

JI blasting operations shall be conducted by experienced, trained and competent persons who understand the hazards
involved. Persons working with explosive materials shali:

1. Have demonstrated a knowledge of, and a willingness to comply with, safety and security requirements.

2. Be capable of using mature judgment in all situations.

3. Be of good physical condition and not addicted to intoxicants, narcotics, or other similar type of drugs.

4. The person(s) responsible for the explosives shall possess current knowledge of the local, State and Federal laws
and regulations applicable to his work.

5. The person(s) responsible for the explosives shall have obtained a Certificate of Competency or a license as
required by State law.

Licenses and Permits

Maine Drilling & Blasting, Inc. is fully licensed and insured for the transportation, use, and handling of explosives.
Evidence of insurance Is available. Blasting permits will be applied for as required from the local authorities by the
Maine Drilling & Blasting, Inc. Blaster/Foreman when blasting is about to begin.

Blast Vibration

Blast vibration will be monitored at the blast site, typically at the structure(s) closet to the blast site. Vibration limits will
closely foilow limits described in the project specifications and the State Regulations. Blast designs will be modifled as
required to stay within the guidelines and meet project schedules as well. Blasting operations will be modified
accordingly when approaching buildings and utilities. Enclosed are preliminary vibration calcufations based on known
distances {o the structures of concern and anticipated initial blast designs.

Blast Reports
Enclosed is a sample of a Maine Drilling & Blasting, Inc. Blast Report. This repori will be filled out for each blast and
copies supplied as needed.

Typical Blast Design

Enciosed are what would be considered typical blast designs for this project. Hole sizes, depths, spacing and loading
information is provided. These designs are to be considered a good starling point. Modifications are usually made, if
necessary, following the first blasts to meet control and seismic considerations.

Job Number: 1113609



General

Maine Drilling & Blasting, inc. considers safety as the priority during all phases of blasting operations, We are
knowledgeable of and will follow all local, state and federal regulations related to transportation and use of explosives.
The project specifications and conditions have been reviewed. Details of procedures for pre-blast surveys, explosives

use, blast security, monitoring and documentation are enclosed.

Pre-Blast Surveys / Notifications

Pre-blast surveys will be offered to all property owners within 1000 foot radius of the blast site. Appropriate notices will
be given and appoiniments arranged for those owners who desire a survey. Pre-blast surveys will be conducted by a
Company Representative. Resulls of those surveys will be documented through video or still photograghs and

appropriate narration or written reports.

Blast Monitoring

All blasts will be monitored by a representative of Maine Drilling & Blasting, Inc. who has been properly trained in the
setup and use of seismic monitoring equipment. At least one seismograph will be in use at all times. Placement of
monitoring equipment will be at the nearest structure to the blast site. Maine Drilling & Blasting, Inc. monitoring
equipment will consist of Instantel type selsmographs. Details are enclosed. Results of blast monitoring will typically be
available before the next blast, usually immediately following a blast. Results can be reviewed and modifications can

be made to the blast design for the next blast if necessary.

Sequence of Blasting

All blasting operations will be striclly coordinated with Maietta Construction , engineers, Portland Police and Fire
Nepartment. Emphasis will be on the safe and efficient removal of the rock existing on this project without impact to
Lurrounding structures.” Blasts will be developed so as to create adequate relief which will minimize ground vibrations

and offer the greatest protection possible to the surrounding structures.

Blasting Procedures

1. Blasting operations shall commence after 9:00 AM and cease before 4:00 PM, Monday through Friday.

2. Blasting cannot be conducted at times different from those announced in the biasting schedule except in emergency
sttuations, such as electrical storms or public safety required unscheduled detonation.

3. Waming and all-clear signals of different character that are audible within a range of one-halif mile from the peint of
the blast shall be given. All persons within the permit area shall be notified of the meaning of the signals through

appropriate instructions and signs posted.

4. Access {0 blasting area shall be regulated to protect the public from the effects of blasting. Access to the blasting
area shall be controlled to prevent unauthorized entry before each blast and until the perimeter's authorized
representative has determined that no unusual circumstances exist after the blast. Access to and travel in or through

the area can then safely resume.

5. Areas in which charged holes are awaiting firing shall be guarded, barricaded and posted, or flagged against
unauthorized entry.

3. All blasts shall be made in the direction of the stress relieved face previously marked out or previously blasted.

7. All stemming shall be minimum as specified using clean, dry 3/8" crushed stone.

Job Number: 1113609



8. Blasting mats shall be used as necessary to cover blasts.

. The Blasting Contractor shall insure that extra safety and judgment is exercised by his blaster to prevent the
simultaneous blasting of numerous holes.

Blasting Mats

Blasting mats and backfill will be used to control excessive amounts of rock movement when blasting in close proximity
to structures. Placement and number of mats are typically determined by the blaster. Mats will be placed so as to
protect all people and structures on, or surrounding the blast site and property. Rubber tire type blasling mats will be
utilized on this project and will be approximately 12' x 12" in size; Rubber mat @ 12'x 12" 38 Ibs./s.f. = 5,472 Ibs./ea.

Blast Security and Warning Whistles

Each blast will be preceded by a security check of the affected area and then a series of waming whistles,
Communications will be made with job site supervisors and local officials as required to ensure the safest possible
operation. All personne! in the vicinity closest to the blast area will be wamed. The warning whistles will follow the

foliowing sequence:

3 Whistles - 5 Minutes o Blast
2 Whistles - 1 Minute to Biast
1 Whistle - All Clear

The blast site will be examined by the blaster prior to the all clear signal to determine that it is safe 1o resume work. No
blast will be fired until the area has been secured and determined safe.

Explosives

All explosives will be delivered to the job site on a daily basis. There wili be no overnight storage. Only the amount of
explosives required to perform the day's work will be brought to the site. All explosives will be stored in approved

magazines when not in use.

Enclosed are Technical Data and MSDS sheets for the explosive products proposed for use on this project. Any one of,
or a combination of these products may be in use at any one time on the site.

Blaster Qualifications

All Maine Drilling & Blasting, Inc. blasters on this job will be licensed in the State of Maine and have received various
amounts of training in the safe use and handling of explosives. Additionally, Maine Drilling & Blasting, Inc. blasters are
familiar with all OSHA Regulations, State Regulations, and Federa! Regulations regarding construction site safety,
Including transportation, use, and handiing of explosive materials. Weekly safety meetings are to be held on site by the
Maine Drilling & Blasting, Inc. job foreman, with a record of that meeting retumed to the Maine Dirilling & Blasting, Inc.

office.

Job Number: 1113609



AND BLASTIMNG, I N C.

MAINE DRILLING
Blast Design Plan
OCEAN RIDGE
Description: TRE

Utility Trench Work.

APENDIX A,

Blast Design Plan

Est. # of Holes 15 §S§§
Depth gr \
Hole Diameter 3.0" §§§§
Burden 5! \ Stemming: 4.0' Stemming Stone
Spacing 3 Q§§§
Holes per Delay 1 §
rounds per Delay 10,67 1lbs QQQN

™
pounds per Hole 10.67 1bs
Total Est. Pounds 160,00 1ibs
Powder Factor 4.80 lbs/cY Wet Load: 2.7  EMGEL 250 2.5"
Decks 0

Bottom Load: 1.3

POWER PRIMER

Blast Plan Notes
Seismographs To Be Placed At The Nearest Structur

vibration Predication ( formula based on Dupont Handbook )

gite Factor (k) 160 Ground Constant based on 8ite/Rock Conditions
Distance £t (d) ' 80 Distance to Structure

1bs per Delay (W) 10.67 1bs explosives per 8 milisecond Delay

Scaled Distance (sd) 24,49 { ed = d / square root of w )

Esimated PPV 0.96 (ppv =k # s¢d ~ - 1.6}

Typical for production work consistent holes 8' deep at 80' from a structure

utilizing 3.0 diameter at a 5' by 3' pattern.

Plan View/Timing Design ( please see attached timing diagrams )

O O O O O O O O
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MAINE

DRILLTIDNG

AND

BLASTING,

Biast Design Plan

OCEAN RIDGE
Description: OPEN ROCK
Roadway & Site Rock.

INC.

RLASTING 7o NEAREST

APENDIX A.

STAULCT W2 E

Est. # of Holes

Blast Design Plan

10

Depth

Hole Diameter

10

Burden

Spacing

Holes per Delay
Pounds per Delay
pounds per Hole
Total Est. Pounds
Powder Factor

Pecks

Blast Plan Notes

Stemming:

/7

Dry Load:

Wet Lioad:

Stemming:

v

Dry Load:

Wet Load:

Seismographs To Be Placed At The Nearest Structure

3.0

.6!

.61

1.9

Stemming Stone

PELLITE (ANFO)

EMGEL 250 2.5%

Stemming Stone

PELLITE (ANFO)

EMGEL 250 2.5*

gite Factor (k)
Distance £t (d)

1bs per Delay (w)

scaled Distance (sd)

Esimated PRV

pypical for product

vibration Predication

160

50

1

6.30

1

19,93

\

1.33

Distance to Structure

=k * sd ~ - 1.6}

utilizing 3.0" diameter at a 5' by &' pattern.

( sd = d / square root of w)

{ formula based on Dupont Handbook )

Ground Constant based on Site/Rock Conditions

1bs explosives per 8 milisecond Delay

ion work comsistent holes 10' deep at 50 from a structure

Plan View/Timing Design

{ please see attached timing diagrams }

O O O o O O

O O O O O O O
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MAINE

DRILLING

AND BLASTING, I NC,.
Blast Design Plan
OCEARN RIDGE

Description: OPEN ROCK

Roadway & Site Rock.

{
BLAsTIIG  FURTHER. TiAn €0
FloM STRUCTURE S

APENDIX A.

Est. # of Holes
Depth

Hole Diameter

Blast Design

20

Plan

10!

3.0"

Burden

H

Stemming: 4.0 Stemming Stone

Spacing

Holes per Delay
Pounds per Delay
Pounds per Hole
Total Est. Pounds
Powder Factor

Decks

Blast Plan Notes

6'

L

722

15.11 lbs

15.11 1lbs

Dry Load: 1.5 PELLITE {ANFOQ)

302.22 1bs

1.36 lbs/CY

¢

Wet Load: 4.5 EMGEIL 250 2,5"

Seismographs To Be Placed At The Nearest Structure

gite Factor (k)
Distance ft (d}

1bs pex Delay (w)

Scaled Distance (sd)

Esimated PPV

Vibration Predication

{ formula based on Dupont Handbook )

160 Ground Constant based on Site/Rock Conditions
80 Distance to Structure

15,11 1bs explosives per 8 milisecond Delay

20.58 { s8d = d / square root of w}

1.27 {(ppv =k * sd *~ - 1.6 )

Typical for production work consistent holes 10' deep at 80*' from a structure
utilizing 3.0" diameter at a 5' by 6' pattern.

e

/!

pPlan View/Timing Design ( please see attached timing diagrams )
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Calibration Certificate

Part Number: 712A0102
Description: DS477 BMII MIC 2-250HZ
Date: November 18,2002

Unit S/N: 1403

TEST REFERENCES Model Serial No.

Stanford Spectrum Analyzer® SR760 41036
Good Will Inst. Frequency Counter™® GUC-2010G 5110825
Fluke Multimeter* 87I1 71990510
VOD Cable Simulation Test Jig 71730201 nfa

Bruel & Kjaer Accelerometer™ - 4370 1425906

_ Bruel & Kjaer Charge Amplifier* 2635 1423229

Bruel & Kjaer Mic Power Supply™ ' 2804 1904864
Bruel & Kjaer Microphone Preamplifier* 2669 1834210
Bruel & Kjaer Microphone Element* 4193 1863904

INSTANTEL INC. hereby certifies that this unit has been calibrated and that
the results are consistent with the specifications published regarding this
instrument. The SENSORCHECK™ feature of the unit is sufficiently
reliable to indicate proper operation, although it is recommended that this
unit be sent to INSTANTEL or an authorized service centre for regular

calibration.

AUTHORIZED BY: ‘/\.h \(M/(MW_ _

*References are traceable to NRC, NIST or equivalent

1405202 %

Rev 4




LITHO. INUS A

Calibration Certificate

Part Number: 712A0101

Description: DS477 BMII MIC 2-250H7Z.

Date: November 4, 2002

Unit S/N: 2239

TEST REFERENCES Model _ Serial No.

Stanford Spectrum Analyzer® SR760 41036
Good Wil Inst. Frequency Counter*® T GUC-2010G 5110825
Fluke Mullimeter* 87111 71990510
VOD Cable Simulation Test Jig 71710201 nfa

Bruel & Kjaer Accelerometer* 4370 1425906
Bruel & Kjaer Charge Amplifier® 2635 1423229
Bruel & Kjaer Mic Power Supply* 2804 - 19048064
Bruel & Kjaer Microphone Preamplifier* 2669 1834210

Bruel & Kjaer Microphone Element* 4193 1863904

INSTANTEL INC. hereby certifies that this unit has been calibrated and that
the resulls are consistent with ‘the specifications published regarding this
instrument. The SENSORCHECK™ feature of the unit is sufﬁcientlj
reliable to indicate proper operation, although it is recommended that this
unit be sent to INSTANTEL or an authorized service centre for regular

calibration.

AUTHORIZED BY:

~ *References are traceable to NRC, NIST or equivalent

208 QOES 4825
Rights Resorved

=

o<



Calibration Certificate

Part Number: 714A0801
Description: BLASTMATE I

Date: November 1, 2002

Unit S/N: BAG414

TEST REFERENCES Model _Serial No,

Stanford Spectrum Analyzer* SR760 41036
Good Will Inst. Frequency Counter® GUC-2010G 5110825
Fluke Multimeter* 8 71990510
. VOD Cable Simulation Test Jig 71770201 nfa

Bruel & Kjaer Accelerometer® 4370 14259006
Bruel & Kjaer Charge Amplifier® 2635 1423229
Bruel & Kjaer Mic Power Supply* 2804 1904864
Bruel & Kjaer Microphone Preamplifier* 2669 1834210
Bruel & Kjacr Microphone Element* 4193 1863904

INSTANTEL INC. hereby certifies that this unit has been calibrated and that

the resulls are consistent with the specifications published regarding this

instrument. The SENSORCHECK™ feature of the unit is sufficiently -
reliable to indicate proper operation, although it is recommended that this
. unit be sent to INSTANTEL or an authorized service centre for regular -

calibration.

AUTHORIZED BY:

R

. #References are traceable to NRC, NIST or equivalent '

THO. INUSA

©1998 QOES 34625
All Rights Reserved



APPENDIX B.-ALTERNATIVE BLASTING LEVEL CRITERIA

Safe blasting vibration criteria were developed for residential structures, having
two frequency ranges and a sharp discontinuity at 40 Hz (table 13). There are blasts that
represent an intermediate frequency case, being higher that the structure resonance (4 to
12 Hz) and lower that 40 Hz, The criteria of table 13 apply equally to a 35-Hz and a 10-
Hz ground vibration, although the responses and damage potentials are very much
different.

Using both the measured structure amplifications (fig. 39) and damage summaries
(figs. 52 and 54), a smoother sct of criteria was developed. These criteria have more
severe measuring requirements, involving both displacement and velocity (fig. B-1).
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Figure B—1.—Safe levels of blasting vibration for houses using a combination of velocity and

displacement.



TIMOTHY FRAZEE
RR #7, BOX 4500
NORTHERN AVENUE

. FARMINGDALE, MAINE 04344 CEw 20%/150 81,54

EMPLOYMENT: Supervisor/Blaster for Maine Drilling & Blasting, Inc. since
April, 1985.

WORK EXPERIENCE:In charge of various projects throughout Maine, New
Hampshire, Vermont and Massachusetts

PROJECT CONTRACTOR DOLLAR VALUE
Site Development Old Colony Construction $1,500,000.00
Randolph, MA
Exit 7A — Portland Jetport ‘White Brothers $280,000.00
Portland, ME
Site Development C. Sprito $500,000.00
Waltham, MA
Hydro Electric Richats & Associates $700,000.00
Penacook, NH
Worumbo Hydro Cianbro Corp. $600,000.00
Lisbon Falls, ME
Site Development Sable Oaks Associates $500,000.00
So. Portland, ME :
Site Development Shattuck Inn Associates $900,000.00
Jaffrey, NH

REFERENCES: Mike White
White Brothers, Westbrook, ME

Mitchell Green
Green Mountain Explosives, Auburn, NH

Maine Drilling and Blasting, Inc. Divisional Offices:

PO. Box 1140 Maine 207 582-2338

Brunswick Read Massachusetts 508 689-2983
Gardiner, ME 04345 New Hampshize 603 647-0299
207 582-2138 Vermont/New York 802 479-3341

FAX 207 582-8794

An Equal Opportun i@ Employer



DANA A. LAWRENCE
46 FORRESTER LANE
WEST GARDINER, MAINE 04345 (g™ 20'%/550.;354

EMPLOYMENT:  Blaster with over 14 years experience, has been with Maine Driiling

& Blasting for 14 years.
EXPERIENCE:
Contractor Location Size of Job
Wenworth by the Sea Newcastle, NH $ 114,500
Fleet Construction Smithfield, Rl $ 251,400
R. J. Grondin Augusta, ME $1,100,000

STATES LICENSED IN AND LICENSE NUMBERS:

New Hampshire 1151, Rhode Island 37

Maine Drilfing and Blasting, Inc. Divislonal Offices
PO. Box 1140 Maine 207 582-2338
Brunswick Road . Massachusetts 508 689-2983
Gardiner, ME 04345 New Hampshire 603 6470299
207 5822338 Vermont/New York 802 479-3341
Fax 207 582-8794
Friday, March 17, 2000

An Equal Opportunity Employg.r
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| MATERIAL SAFETY DATA SHEST MSDSE 1668
YN DYNO NOEEL INC .

i H7TH FL.OOK CROS3E0ADS Towss
D}/I’TO Nobe! "SALT LAKE CITY, UTAR g44a4 DATE: GifGaes
801-384-4850 TELEX 382233
FOR 24 HOUR EMERGENCY CALL 800-424-2300 Superzades MSDS
1668 1225687

SECTION |- PRODUCT IDENTIFICATION

Trade Name{g):  ANFO
. Ammenits
Ammeniiz KD
Bulk 100
DYNO MIX?®
DYNG® MIXWR
IREMIX 100, IREMIX 100 {U.G))

IREFAK 100
Froduct Class: Bulk cr packaged ANFO
Froduct Appezrance & Odor: Fale, ofi-caversd prills with fue! ofl eder.

. BoT h-"rd Shipping Description: Ammeaiura nitrais-fue! ofl mixtura 1.50 NA 0331 )1
T DYNG® MIXWR: Explesive Blzsting Type E 1.5 UNO331 I}

SECTION Il - FAZARDOUS INGRESIENTS

g -
Ingfedients: CAS# % (Range) TLV-ACGIH
Ammcniur Nitrate £484-£2-2 §2.22 No Value Esizbilshed
Fuel Ot €347€-34-5 47 No Value Esizbiished
*Guar Gum {Nuisanca Dusi) €000-30-0 0-3 £ mg/m?
" DYNG® MIX WR is the enly preduct cantaining guar gum,
Ingrzdients. cthar than thess menticned ztove, 23 ussd in this preduct ars net hazardous a3 defined und

curent Degariment of Lator regulaticns,

SSCTION (Il - FHYSICAL DATA

Eoiling Feint: N/A Vagor Fressure: <5 mm Hg @ 7°F

-n

Vaper Dens nsity: > 1 Densn:y 0.8 10 1.0 ¢/ce bulk dansily

Fercant Velatile by Volume: < 8 (Fuel cfl) Sclubility In Water:  Ammenium Nirzie
Very Sciutie
Evageraticn Rata (Butyl Acetate = 1) <1

LA Hazard Classificatfon: N/A (Sez SscdenV- Sgecial Fire Fichting Preczduras)



SESTION IV - FIRE AND EXFLOSION EAZARD DATA DYNO NGEECL MSDSF0c¢
~ 01/04/53
Pace 2¢i3

Fiammatle Limits: MNA

] (Ses Scecie Fire Fighing Frocedures sacien))

—tonrinle

Seecial Fire Fighting Frocsduress  Co nel Sgit frss involving explesive matzrizls,  Evactzie personne
predetemmined safz lecaticn, no less than 2.880 2t in 2 direcicns,
ds: Can aigicds undsr fire condiicns. Bumning material may preducs lode vezes

SECTIONV - HEALTH HAZARD D

Effacis of Overexnosura

irmitation, radness, and tesring.

Eyes: Mayczussim
Skin: Frelonged contact may causs imigicn,
Ingestion: Large amounts may te hermmiul if swellowsd
Inhalation: May causs dizziness, neusea, intsstinal upsat
“ystzmic ar Other Effects: Ncne kncwn.

- Emercency and First Aid Frocsdures

-,
-,

Eyes: lrmigats with running water for et lezst 18 minutes. Ifimitaon persis

1

Ingesticn: Sszak medics! ettanticn.

Inhaiation: Ramove to fresh air. Soecial Considerstions: Nene.

SECTICN VI- REACTIMITY DATA

Conditions to Avold: Kesp away frem hest, fiem

Stability; Sizble unc:: nomizs! ccndihcr=
i fgniticn scurcss, and ;'rcr

2y expleds when subjeciad lo firs, sup
sheck, er h[cn snergy pro;e-:nle impac ctess
when ceniined or in lerge quaniities.

$ B 1. Py - 1
ty): Sieng acids 2nd stong alkalis.

Matzrisls tc Avoid (Incompatikili

Hzzzrdous Decompesiticn Freducts: Carien Menexide (CO) aad Nirogsn Cxides (NQ,)

szardous Polymerization: N/A

14



SECTIGM VIt - SPILL CR LEAK FEGCESURES BYNG NGEEZL MSDSH 4008
01/04/29
Fage3cf 3

tars to be takan in Cass Material is Relezsed Sgilled: In cas2 of firs evecuats zres not lessthen 2z,
ail dirzcticns. Fretsst from 2l ignitica scurcas. Newiy suthenisas in accordancs fo emerge: WY 2320082 Drogaduy
Crly perzennel zined in EMErgency rexzcnss siculd raszend, I no fira Cangsris prc=:nt, and preductis unds 2
encler uncs .za.-r,z...;.“, rezackags productin eigihal paciaging er cther clean OOT approved coniziner. Easurs s

comclets szesuni of product has besn mede and is verfed, Fellow apciicatle Federal, Steig, and leczl g2l = fEzering
I’Z.'.:L'!l':.u:::.t....
V/aste Disgesal Methed: Discesz! must comply with Federa!, Statz. and lecal regulstions. Ir' preduet besames
@ wasie, Itis petentially regulated as ¢ hazardous wasis as dafned uncsr the Resource Censervaticn aad Ressvery
ACU(RCRA) Title II, Suktitls C
SECTION VHI - SPECIAL FROTESTION INFORMATION

Ventifation: Gsnerzi rocm ventiztionis nermally edequats,
Respiratary Frotection: Nene normaly reguired,

rotective Clothing: Cleves znd werk cicthing wiich reducs sxin contact are suggesisd,
Eye Frotaciion: Saie iely glesses are sugcssied.
Other Precauticns Reguirad: Nene. -

SECTION X - SFESIAL FRECAUTIONS
-

Frecautions to be taken in handling and storage: Sterain csel, dry, well-ventilzted lceations, Siere in
cemglizncs with Fedarz!, Staiz, and locz! reguiaicns. Kesp away frem hezt, flame, igniticn sourcas, end
£70Ng sheek,
Cther Pracautions: Itjs reccmmenced el usss of explesive materizls Ce femiliar with the Ins¥ans of Makars of

¢3
Exglesives Safaty Librery putiications.

+

SECTIONX SFECIAL INFORMATION

313 of Tite Wl of the Sugeriind Anendr-'::qts end Reautherizztion Act of 1682
it the physica! stz of thr=g: reductis changed to an aqueous sciutien. Ifan aglielys

43 CFR 372 may tacome axglica IS pl)
sclution of tiis precduct js manuizciured, frocessad, or othanwiss vsed, the nitratz comeounds catssory and ammaniz
fisting of tha pravicus iy referanced regulztien should be raviewed, '

DYNO NCEEL INC Disalaimer

i( Micrmation contzined herain | s Eiencs pu !
tewadca! siifls, E:—,:s_:s: canditions q.,d manner cruse zre culs) c'e ¢i cur eznirol, the usar ss rc-= nsitle it

2 oftha ;.—cm-c W;“IIE wig Inicrmaion is befieved to be ca mect DYNO NOE:'_ IN
-"v erindirsctly, resuflting frem the publiczsan crusz ¢

S e an
SRS

ths cenditicns of saf

forreian
- : -t
, either ex re¢sed or implied, of merchantstiifty or filness jer 3
¢ tha prcdz.c‘ crte the infermaticn, is macda herain.} @




MATERIAL SAFETY DATA SHEET

"EMERGENCY TELEPHONE: (315) 583-3432 CHEMTREC 800-424-9300
PRODUCT IDENTIFICATION
Trade Name: Emulsion/ANFO Blends Chemical Name: Mixturs

Synonyms: Extra Emulsion/ANFO Blends (Extra 500, 900, 920, 1300, 1310, etc.)

Pale to opaque, viscous emulsion with visible prills.
If aluminum present, silver particles will be visible.

Will have a fuel odor.

. Product Appearance and Odor:

DOT Shipping Name and Hazard Class:
49CFR Blasting Agent, N.O.S.; Blasting Agent

HM-181 Explosive, blesiing, typeE, 1.5D, UNO0332, PG 11

HAZARDOUS INGREDIENTS
Ingredients: CASH % TLY
Ammonium Nitrate 6434-52-i 70-90 None
Fuel Oil 63476-30-2 3-12 5 mg/m3
. (mist)
Aluminum . 7429-60-5 0-16 10 mg/m3

An emulsified water in ofl mixture of ammonium nitrate, fue! ofl, mineral oil, emulsifiess, which may

include aluminum and/or hollow miczo spheres.

PHYSICAT, DATA

Boiling Point: NA Vapor Pressure: | 04mm Hg @ 63F

Spesific Gravity: 11513

Vapor Density: NA

Percent Volatile by Volume: NA Evaporation Rate:
(Butyl Acetate = 1) ;i

)

Quibitity in Water:  Althoush in excess of 0% of the materials are readily soluble in water, the”



Page 2

FIRE AND EXPTLOSION HAZARD DATA

Fxtinguishing Media: .. NA
WARNING: Could explode under fire conditions. DO NOT FIGHT FIRE INVOLVING

EXPLOSIVE MATERIALS, EVACUATE AREA FOR 2500 FEET IN ALL DIRECTIONS.
TOXIC FUMES OF CARBON MONOXIDE OR NITRIC OXIDES MAY BE GENERATED,

HEAUTH HAZARD DATA

Effects of Overexposure

Eyes: Can cause irritation, redness, and tearing
Skin: Prolonged contact may cause irritation
Ingestion: Large amounts may be harmful if swallowed

Inhalation: ~ May cause dizziness, nausea, intestinal upset

Emergency and First Aid
Eyes: Irrigate svith running water for at least 15 minutes
Skin: Wash with soap and water

Ingestion:  Induce vomiting, seek medical help

Inhalation:  Move to fresh air

REAC'ITVI’I‘Y DATA

STABLE under normal conditions but protect from heat, sparks, flame, shock, confinement, strong
acids, peroxides, chlorates, and alkali,

Hazardous Decomposition:  Nitrogen Oxides and Carbon Monoxide

Hazardous Polymerization: Will niot oceur

SPILL OR LEAK PRC}CEDURES

Tsolate and contain material. Protect from i ignition sources, smoking, or open ﬂamc Contact proper

authorities in accordance to emergency response procedures as well as manufacmrc' for additional
momaton. In thc eveat of a major u-anscortaﬁon spﬂl, contact CHEMTREC at 1- 800-424~9.100 :

A\



Page 3

SPECTAY, PROTECTION EQUIPMENT

+* Use in adequate ventilation. Avoid inkalation of blast fumes,

Ventilation:

Clothing: Gloves and work clothing to reduce skin contact are suggested.

Eye Protection: Safety giasses with side shield are suggested.

Respira;ory: None usually required ugless toxic fumes from fire are present.
SPECTAT, PRECAUTIONS

Handling and Storage: Store in cool, dry, well-ventilated locations in compliance with

Federal, State, and local regulations. Keep away from heat, shock, flame, and jenition
sources, Users should familiarize themselves with the “ALWAYS"” and “NEVERS”
instructions as well as the Institute of Makers of Explosives Safety Library pubiications

(SLP’s).

SPECI—‘sL INFORMATION

This product contains the following substances that are sub;ect to the reporting requirements of
Section 313 of Title 111 of SARA of 1986 and 40CER Part 372.

Ingredients: A.lum:’nmﬁ (dust, firnes)
Ammonium Nitrate Solution

ST. LAWRENCE EXPLOSIVES CORP, DISCLATMER
The above information is belleved fo be accurate and represents the best information available
- 10 us and is offered for informational purposes only. However, we make no warranty of the
accuracy of such information, expressed or imnhed, and assume no liability resuiting from its
use," Users should make their own mvesﬁgatxons to determine the soitability of the information

for their parncular use.
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EEudD MATERIAL SAFETY DATA SHEET

HINHG 1EAVIC IS INTEANA NONAL gy

LEL ST

SECTION 1 - CHEMICAL PRODUCT AND COMPANY IBENTIFICATION "
- ' - - T
MANUFACTURER: Mining Services International, Inc.
: 8805 S. Sandy Parkway
Sandy, Utah 84070-6408
EMERGENCY PHONE NUMBER: (801)233-6000 (MSY) or (300)424-2300 (CHEMTREC
TRADE NAME: EMGEL 250
CAS NUMBER: N/A
| SECTION 2 - COMPOSITION/AINFORMATION ON INGREDIENTS T
Exposure Limits (mgim’® unless notad) % by Wgt
- Component . CASNo. ~ ACGIHTLV OSHA PEL Jypical
Ammonium Nitrate 6484.52.2 N/A NIA 50-53
Calcium Nitrate 10124-37-5 N/A N/A 2628
Alumunum 7429-90-8 10 N/A 4-8
‘ SECTION 3 - HAZARDS IDENTIFICATION o
US OSHA HAZARD COMMUNICATION STANDA-RD: Product assessed in accordance i
OSHA 28 CFR 1910.1200 and delermined to be hazardous. "
EFFECTS Off OVEREXPOSURE: Raspiratory iritation, dizziness, nausea, vomiting,
tachycatdia, Prolonged, repeated skin contact may result in skin irritation of more sefi us

skin disorders. Taxic effects are unlikely to oceur if good personal hyglene is practicas

EMERGENCY RESPONSE DATA: Light gray in color, in a white polyethylene casing or :
waoven polypropylene shot bag. ' '

DOT ERG No. - 112

2

f ~ . {, )
Accroved By: Edc Harmston page

ot 5

[Efective Date: 6/01/1997 - Review Date: 6/01; 000
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BHdS] MATERIAL SAFETY DATA SHEET

b

St

SECTION 4 - FIRST AID MEASURES —

EFFECTS OF OVEREXPOSURE: UNKNOWN
EMERGENCY AND FIRST AID PROCEDURES:

Inhalation - Remove o a well ventilated area. If breathing difficulties persist seek m dical
help.

Ingestion - Do net induce vomiting. Drink lacge amounts of water or milk, Give liquic
aclivated charcoal and seek medical atiention.

Skin - Wash effecled area with Soap and rinse with targe amounts of water, Launde -
contaminated elothing before reyse.

Eyes - Flush with copious amounts of elean or buffered waler for at least 15 minutes.
Seek medical attention Immediately.

SECTION & - FIRE-FIGHTING MEASURES

FLASH POINT: Not Established LEL: Not Available
EXTINGUISHING MEDIA: Water - Deluge with water to cause a mass cooling,

UNUSUAL FIRE & EXPLOSIQN HAZARDS: System contalns its own oxygen and fuel. Jday -
explode when subject to extreme heat of shock. Wil release NG,

SPECIAL FIRE FIGHTING PROCEDURES: DO NOT FIGHT AN ESTABLISHED FIRE.
Clear area and allow to burn out, : .

|

Approvad By: Eric Hamston _ page 2of S
E#active Date: 6/01/1997 . Review Data: &0 2000
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51 MATERIAL SAFE?’ | ¢ DA 1A SHEET

LN 2EAVIGES WIERHATIGHAL HY KGEL 350

SECTION 6 - ACCIDENTAL RELEASE’EE‘E'EURES a

ey 1 ek ™ S

STEPS TC.‘i BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED:
-Gather up spilled canlridges and wash any contaminated area with waler,
WASTE DISPOSAL METHOD:
Place down a blast hole prior to detonation; to be utllized as part of the blast.

May be bumed in a shallow layer on barren ground in accordance with federal, stz e
and local regulations.

SECTION 7 - HANDLING AND STORAGE

DURING HANDLING AND STORAGE:

Gomply with regulations. and precautions for "Blasting Agent, n.o.s." classifi cation Iy
regulatory agencies. Wear chemical resistant gloves and heots. -

OTHER PRECAUTIONS:

May cause shrinkage of leather shoes and gloves, avoid contact; slightly corrosivi to
fertous metals,

SECTION 8 - EXPOSURE CONTROL / PERSONAL PROTECTION

RESPIRATORY:  Dust/Mist Mask is advisable
VENTILATION:  Ambient '

GLOVES: Chemical resistant

EYE: Safety Glasses or Goggles

OTHER PROTECTNE EQUIPMENT: None required.

THRESHOLD LIMIT VALUE; Nitrogen dioxide = 3 ppm
Nitrous oxides =25 ppm

FFvaed By: Efic Harmstan : : : - page lof §
Etfective Date: 6/01/1997 : Review Data: 6/0 2000




By

o

BRlbS] MATERIAL SAFETY DATA SHEET

HINING BERVIGES BHTEARATIONAL ¢ fugg ,
<t {73

SECTION 8 - PHYSICAL AND CHEMICAL PROPERTIES e

]

BOILING RANGE:  N/A MELTING POINT:  N/A

VAPOR DENSITY: N/A

EVAPORATION RATE: N/A PERCENT VOLATILE BY VOLUME: N/A
SOLUBILITY IN WATER: NO Density: 1.15- 1.25 grvee
APPEARANCE AND ODOR:

Gel ; odor of fuel or mineral oil; grey in color, with solid armmeonium hitrate prill
throughout the mix. Packaged in 1.5 to 3 inch polyethylene cartridges andler 3.5 28
. Inch diameter woven polypropylene shot bags, with polyethylene liner.

SECTION 10 - STABILITY AND REACTIVITY -

STABILITY: Stable

CONDITIONS TO AVOID: High heat in a confined area.

HAZARDOUS DECOMPOSITION PRODUCTS: NO,, NO,, CO,, Ammonia
HAZARDOUS POLYMERIZATION: Will not oceur. '

SECTION 11 - TOXICOLOGICAL DATA

ACUTE TOXICITY; Not Established

SECTION 12 - ECOLOGICAL INFORMATION

ENVIRONMENTAL FATE AND EFFECTS: Not Estabiished

[e

Approved By: Eric Harmston page 1ol 5

ffective Date: 6/01/1997 _ Raview Date: &0 2000
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2dBi MATERIAL SA FETY DATA SHEET

HIHIHG JERICES INTEAHATICHAL HY Iudel 344
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SECTION 13 - DISPOSAL CONSIDERATIONS

———— ]

WASTE DISPOSAL: The contarninated materal is to be placed down a borshale 16 be
utilized as part of the blast. if local regu!ahons allow, it may be burned in a shallow k yer

on barren ground.

RCRA INFORMATION: Any other form of disposal of this product may be subject to RC RA
regulations (40 CFR 261) due to the characteristic{s)/chemical(s) listed in section 2.

Itva s g, oy

SECTION 14 - TRANSPORT INFORMATION

Regulatory classifications are as follows:

DOT: Blasting Agent OSHA: Blasting Agent MSHA: Blasting Agent

USA DOT:
SHIPPING NAME: Explasive, blasting, type E, UN0332
HAZARD CLASS AND DIVISION: 15D

1D NUMBER: UNO0332 REFERENCE No.: EX-5008114
PACKING GROUP: |l

DANGEROUS WHENWET: NO

POISON: NO

LABEL(s): Blasting Agent PLACARD(s): Blasling Agent 1. D
PRODUCT RQ: N/A ERG NUMBER; 112 ‘

SECTION 15 - REGULATORY INFORMATION

CGevernmental laventory Status: All components comply with TSCA, and
- EINECS/ELINCS.

US Suparfund Amendments and Reauthorization Act (SARA) Title Hll: This produc is
consideted an “Extremely Hazardous Substance®. This product also contains
Ammonium Nitrate which is reponable to SARA(313) toxic release program.

SECTION 16 - OTHER INFORMATION

This product meets UN standards for Blasting Agent as outlined in TDG Manual of Tests ind
Criteria. Second Ravised Edition.

Approved By: Eric Harmstoa pag Sofb
Elfectiva Data: 6/01/1997 Raview Qata: 61 72000




The Ensign-Bickford company

A A LY 2N [a¥al=1

MATERJAL SAFETY DATA SHEET
Page 1 of 6 .
Manufacturer’s Name: p
The Ensign-Bickford Company (203) 658-4411
(203) B43-2276
Trade Name and Synonyms: PRIMADET®
Addvess: NONELECTRIC DETONATORS, EZDET,
EZTL™ DETONATORS, TLER, MSC,
660 Hopmeadow St., Simsbury, CT 06070  SLMS/SLED, LEAD-IN-LINES
Cage Code: EBCo Product Code:
152-B-059/060
93.C-207/409/413 NMS, NLP, NEZ, EZTL
152-C:04:08;17;26,40-33.46 TLBB MSE.‘. SLh'dS ISLI:ID’
152-C.48 80,90 i ’ '
L-I-L
e eSS ECTION AT THAZARDOUS INGREDIENTS i 2. e ir o E
!nor(disni: C.A.S. No. QSHA PEL ACGIH TL
PENTAERYTHRITOL
TETRANITRATE (PETN) 78-11-8 None None
LEAD AZIDE 13424-46-9 0,05mg(Ph)/m’ OS8mpPhym
RED LEAD 13144146 .0Smg(Ph)/m? 08mg(Pb)m
BARIUM CHROMATE 10294-40-3  img/m? 0.01mp/m?
(lasoluble Cr Y )
compound
POTASSIUM PERCELORATE F778:7447 Non¢ None
OTTAWA SILICA $1790-53-2 émp/mt Img/m?
{sitca, fume

WBALE01 dxa uaw udauan ATNibn fE-FT ~ddw



The Ensign-Bickford company

MATERIAL SAFETY DATA SHEET
Page 2 of 6
LEADS CEROMATE 9158976 1 mg/10m® 0.01mg/m®
(eeiting) (nsoluble Cr* D)
compound:
SELENIUM 71718249.2 0.2 mp/m? 0.1 mp/ta®
MOLYBDENUM 7439.98:7 18 mg/m’ 10 mg/m*
TUNGSTEN 9440-33-7 Nene § mg/m?
ALIMINUM 1429.9.% 18mp/m? (dust)  10mg/m®
Smp/mi(resp. frac)
LEAD 7439.92-1 08 mg/m? 08mp/m®
SILICON 7440-21-3 18 mp/m? 10 mp/m?
(total dusi)
Smp/m!
{respirable dust)
© SECTION 11 - PHYSICAL DATA ]
Boiling Point; Specific Gravity:
Lead Chromate: Decomposed . PETN@ 1773
Selenivm: 690° C Potassium Perchlorate@  2.52
Molybdenum: 4828 C Lead Chromate@ (%]
Tungsten: 8900 C Seleaium@ 481426
Aluminum: 2450 C Molybdenum@ 10.14
Lead: 1240* C Tungten@ 13.3@ 10
Aluminum@ 270
Lead@ 1M
Barium Chromale@ 4.50
Vapor Pressure; ercent Volatile:
Molybdepum: 1mm @ 3102° C N/A
Apminum:  Imm @ 1284°C
Lead! 1imm@ 913°C

e e alata T e Fat ey

naAL 501 dxa UKW UBBAN ATO: O aR-£1 ~ady



The Ensign-Bickford company

MATERIAL SAFETY DATA SHEET
. Page 3 of 6
or Densitys Evaporation Rate;
N/A N/A
Satubility in Water: _ Melting Point:
PETN; No PETN: 140* C
Lead Azide: Very Slight Potassiut Perchlorate:  Decomp, at 400* C
- Potassium Perchlorate: Yes Lead Chromate: 910
Lead Chromale: No or Slight Molybdenum: 26218 C
Molybdeaum: No Tungsten! uier C
Aluminumt No Alumisum: 660° C
Lead: No Lead: s C
Rarium Chromate; No

Appearance and Odor:

Aluminum shell containing appox. 100mg of
lead azide and 400-800mng of Pentaerytheitol
Tetranitrate (PETN) with Shock Tube
(plastic) containing 8 dust of HMX and

Aluminum powder.

SECTION1V - FIRE AND EXPLOSION BAZARD DATA

Extinguishing Media;
through fixed extinguishing

Unusua! Fire and
friction. Nitrogen, Oxides,

Explosion Hazards:
Dioxide are released when t

Auto Ignition PETN 190°

Temperatute:

Flash Peint: Explosive Limits;
N/A LEL:N/A UEL:N/A

Do not fight fires involving explosives, Water may be applied

system (sprinklers) as long as people

need not be present for the system to operate.

Special Fire Fighting DO NOT FIGHT FIRES IN VOLVING EXPLOSIVES.
Progedures: ISOLATE THE AREA. EVACUATE PERSONNEL TO A SAFE
: PLACE. EXPLOSIVE DETONATION CAN OCCUR

May detonate if exposed to shock, heat, impact, sparks or

Carbon Monozide and Carbon
his product is burned,

Ry JF Sy S ) .
SRe MG WOALEOS dxa UdAW UBBAN ATOIbA RAE-£T-ddu




The Ensign-Bickford company

MATERIAL SAFETY DATA SHEET

. S Page 4 of 6
" SFCTION ¥ JROUTES OF ENTRY/PFFECTS OF OVEREXPOSURE " 7

Threshold Limit Value:  Product is fully contained and presents low risk of skin contact,
ingestion, or inhalation of chemical constituents during normal
handling. Personne! could be exposed to by-products during
functional detonation of the unit and post elean-up.

Dust ¢an irritate, corneal injury may resull. Flush immediately
with running water for at least 15 minutes. Seek medical

aitention.

E ontact!

Skin Confact: 1rritation and Eczema may result, If exposure oceurs, wash
thoroughly with soap and water, If skin irritation occurs seek

medical attention.

Inhsalation: Breathing dust can cause nasal and respiratory irritaion and
lowering of bload pressure. PETN can Jower blood pressure.

" PETN is a vasodilator. Lead exposure st high levels can cause
acute ot chronic symptoms which can range from eye and skin
irritation to permanent brain damage, vomiting, convulsions.
ACGTH classifies lead as an “Animal Carcinigen® and insoluble
chromium VI compounds as “Confirmed Human Carcinogens', .

Seck medical attention.

Ingestion: See Inhalation.

SECTION VI~ £MERGENCY FIRST AID PROCEDURES . .. -
Emergency and First Aid Procedures

Flush using running water for 15 minutes. If irritation persists,
seek medical attention,

Eve Contatt:

kin Contact: Wash thoroughly with soap and water. §f skin irritation occuts,

seek medical attention,
Inhalation: Remove vietim to fresh air. If not hreathing administer artificlal
respiration. Seek medical atiention,

Inpestion: Seek medical attention.

e e e wm a— e e e s e teres simasa v ATA T o= oox o arhey



The Ensign-Bickford company

MATERIAL SAFETY DATA SHEET
Page Sof 6 l
T 4.7 SECTION VII - REACTIVITY DATA =7 i 0
Stability; Stable, but improper handling ¢an result in accidental
detanation,
Condifions To Aveid; Heat, shock, friction, impact, static charge.
Incompatibility; Incompatible with acids, alkalis,
Hazardoys Decomp Detonation will produced Nitrogen, Oxides, Carbon Diosid¢ and
Products: Carbon Monozide. Airborne particulates, inchuding the metals it
Section I, may be released.
Hazardous Will not accur.

Polymerization:

P e SECTION VI - SPILLS OR LEAK PROCEDURES TR
Steps To Be Yaken In Review Fire and Explosive Razards and Safefy Precautions before Proceeding
Case Material Is Reléased with Clean-Up. Use appropriate Personal Protective Equipment during clean
md. up. laotate the spill area; removing all sources of ignition from the location
2 amled: Caretully collect the spilled material and place Ina (Velostat) conductive bag.
Contamination of this material with sand, grit, or dirt will render material
more sensitive to detonation. If safe scparate material that is not
contaminated from contaminated material “Loose™ powder spills should be
wetted down and cleaned using a damp rag or sponge. $tore all collected
material {o & secure area, 1o await proper disposal.

Detonatort contain Lead Azide; It the event of any spill of loose powder, such
a9 from 2 broken eap afl spilled material should be treaied with Cerrie
Asimonium Nitrate killing solution (10%). This will chemically decompose
the Lead Azide, bul the PETN and pyrotechnic will remaia reactive, and atl
residue materialy must be assumed to be explosive - contaminated until proper
waste digposa) of the reactlve material (see below) is complete. Only qualified
persoancl should perform any elean-up and dizposal of material

I A = AT 13 BB APN I B AR-€T ~uddw
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The Ensign-Bickford company

Waste bisgg;n! Method:

MATERIAL SAFETY DATA SHEET

Page 6 of 6
Wasie detonators are elassifed as a hazardous wasie with the characteristic 1
resctivity, EPA Hazardous Waste Number of D00J; see CFR 40 Section 261,
Any such waste thould be handled and atored i accordance with local, stat
and federal regulations. The current preferred metbod of waste treatment f ¢
watie delonators s detonstion in a confined chamber. The open (uneonfinet
detonation of waste detoaators may result in (he release of lead particulate.
Open burning of detonators is likely to resuli in detonation, and is not
recommended. Any treatment of waste defonators must be performed by
qualified personnel and at licenred facilities.
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NS PECIALPROTECTION INFORMATION i ioir s

Respiratory Protection:

Protective Gloves:

Eve Protection:;

v 3

See page 4, Inhalation, A dual cartridge negative pressure
respirator with high efficiency dust, mist and fume cartridges
should be worn if exposure ks found to be between 50 and 500
micrograms (Pb) per cubie meter of alr (ug/m’), Powered air
purifying respirators or other higher forms of respiratory
protection shauld be worn il exposure levels exceed 500 ug/m’,

Product is intended for outside useé and in underground mines.
Ventilation should be provided if used in underground mines or if
any special testing is to be performed indoor.

Not required for normal use. Protective gloves should be worn
during post ¢lean-up aperations.

Safety glasses

Ty T IRt *
Ih
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e o da B FCTIONINEREACTIVITY DATA et diimyet =ittty
Precautions To Be Taken Transportation and storage must be in accordance with Federal,
lin rng: State and Local Regulations.” Store away from sparks or other

1Qther Precautions;

RA 313 Information:

Lait Dats Sheet Revisiont 080894

b}l /OO0

ignition sources. Avoid heat, shock and impact.
Refer to Manufacturer's Instructions and Warnings supplied

with product.

Manufactitred unit contains Aluminum, Barium compounds,
Chromium compounds, Lead and Selenium which fall under the
reporting requirements of SARA Title ITi; Section 313.
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Data Sheet No. 10

Ammonia Gelatin Dynamite

IR
w TEE

e construction projects

s underground development and stoping
« shaft sinking

e surface quarries and open pit mines

¢ high energy bottom charge

e priming blasting agents

e alternate velocity loading charge

Eenefits

o resistant to dynamic precompression
« high detonation pressure

o effective with extended burdens and massive,
hard breaking formations

¢ excellent performance under high static

POWER PRIMER pressure
Cartridge Density {g/cc) 1.42 o excellent gap sensnwtty
Velocity of Detonation {ft/s)* 1 1" 17,500 o easy foload, high density cartridges
Water Resistance Excellent
Relative Weight Strength (RWS) 96 Brimin g
Relative Bulk Strength (RBS)** 161 o .

, . To initiate, use a high strength detonator or
Detonation Pressure (kilobars) 168 detonating cord.
Fume Class* 1

* unconfined at 41°F A L W A Y S

** Al ICI Explosives energy values are calculated
using fDeX™, the computer code developed by ICI
Explosives for the exclusive use of its companies.
Other computer codes may give different values.

* POWER PRIMER is Fume Class 1 in diameters LOCK UP EXPLOSIVE MATERIALS
less than two inches. AND KEEP THEM FROM CHILDREN.

Explosives



POWER PRIMER
Ammonia Gelatin Dynamite

- . -
- =

POWER PRIMER is packed in tampable convolute or One year from time of manufacture under good
spiral-wound paper shells. storage conditions.

13
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. . For best results, store at moderate temperatures and
Cartridge Size Average cartridge ", ! ! ,
{inches) count per 55 Ib, case Ic;r; ;:;ggsons in a well ventilated, approved explosives

convolute shells

1 ox 8 161 - 174 Karcardous Materizcls
tis x 8 111 - 120 | Shizsine Descriniion
142 x 8 76 - 83
11 x 16 35 - 42 Explosive, Blasting, Type A, Class 1.1D,
1% x 16 27 - 31 Unooet, il.
2 X 8 42 - 48
212 16 13 - 15
spiral-wound shells
2 Xx 18 21-23
2v: x 16 13-156
3 %X 5lb, 11
4 x 5ib. 11
spiral-wound shells 50 |b. cases
5 x 12t21b. 4
5 x 251b. 2

IC1 Explosives USA Inc.
15301 Dallas Parkway, #1200

Exp ’ OSi Ves Dallas, Texas 75248-4629

(214) 387-2400

The product(s) listed here are trademarks of companies within the IC1 Explosives World Group.
The ICI roundel is a trademark of Imperial Chemical Industries PLC.

The information contained herein is based on research and experience and is believed to be accurate at the time of pnnting. However, alt
uses and conditions of use are not within the manufacturer's control or anficipation and users should make thetr own lests o determine suit-
ability of such products and methods for their purposes. Neither the manufacturer nor the seller makes any warranty of any kind express or
implied, statutory or otherwise, except that the preducts deserbed herein shall be of merchantable quality. THE MANUFACTURER AND
THE SELLER EXPRESSLY DISCLAIM ALL OTHER WARRANTIES. INCLUDING, WITHOUT LIMITATION, OTHER WARRANTIES CON-
CERNING MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Under no circumstances shall the manuiacturer or the
seller be liable for special, consequential, or incidental damages, including, without fimitation, damagas for {ost or anticipatea profits.
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Explosives
ICI Explosives USA Inc.
15301 Dallas Parkway, Suite 12¢0
Gallas, Texas, USA 75248-4629

Date Issued: 94 08 01

MATERIAL SAFETY DATA SHEET

For emerganciot invelving chemical apilt or relossa, el Cheqiirae 1-300124-9200 ar, In Canada,
the ICE Cansda Tranaportation Emergeacy Rosponse System 1-800-561-3536. Forlust, atalen or

1Cl Canada | POWER
anada Inc.
90 Sheppard Avenus East PRIMER

North York, Cntaria, Canada M2M 8H2
MATS index: 14541

MSDS Number; 40014

miaptsced oxploaives, sao cally BATF 1-300-124-9555 (USA) or CAHUTEC 1-613-595-6585 {Canada),

COMFPOSITIONINFORMATION ON INGREDIENTS
ACGIH Sacllon 313

P -TWA  CASNO. %by (w)
Hazardous Ingredlonts  %{w/v)} LY
Ar::imcnium Nilrate 30-80 Not Listad  6484-52-2 MNA
Ethylane Giycol Dinivrate!  30.5 O.PSGHf:)g!mS 55-63-0 o1
i carin {(EGNDING) 11,
sxlﬁz?izﬁuala{ ' 10.30 NotLsted  7631-69.4  NA

Product Use: A detonater-sensitve gelain explosive used In surdace
applications.

ACCIDENTAL RELEASE MEASURES

Spllls, Leaks, or Reloases: Callact preduct and exntaminated soil far re-use
¢r disposal. Contain storm water runofl by dyking with earth cr other barier, to
minimize the spread of contaimination.  Nelily appticable government
autherity if refease is repertable or could adversely affect the envirenment,
Avoid the use of metal tcols, Bae careful [0 aveld sheek, friction, and contact

with grit. .

Daactlvatlng Chemleals: Mireglycarin desiroyer sclulion may be used,
which ICt Explosives will supply upen request .

HAZARDS IDENTIFICATION

. hack, fiiction, fire cr other
Emorgancy Ovarview: Risk cof explosicn by shecy, fire
sourcgs ol iygni:icn. May cause fira. Very loxic il swaJIowed.' lritadng io eyes,
respiratory sysiem and skin, May cause malhemegloblnemia. May cause

sensitizatien by skin centact.
FIRST AID MEASURES

Ganaral: 1f you feel unwell seek mecical advica (sicw the label where
passible).

{nhalation; Move victim to fresh afr. Give artificiat re;pifaﬂcﬂ CNL_Y if i
beaathing has stopped. Give cardicpufmc.nz}r/ rgsusctan‘cn (C?R.) 1.1 1r}are is
o breatting AND no pulsa. Oxygen administraticn may be be.ne.nc:as in this
sitwatcn but should only be adminisiered by perscnnel tained in its use.
Chtain medicat anenton IMMEDIATELY.

Skln Conlact: Wash affected areas with scap and waler. IFirimdon, redness,
¢r buming sensaticn developas ard persisis, obwmin medlca) acovica,

Eye Contacl: immediaeiy dush eves with running water {or'a minimum cf 20
.:-.mutes. Hcld eyeilts cpen during flusting. I iriiaton persists, repeat dushing
and chlain medical aranton.

o Il vieti ! wulsing, dnse cut meuth and give 2C0-
Ingastlon: ifvictim Is alert and not convulsing, 2
300 mL {1 cup) of water o ¢lute materlal, DO NGT lnduc:,e vemiting. If
spentaneous vemiting cccurs, have vieim lean ferward with head dewn fc
avaid breaming in of vomitus, finse meuth and aCmInisier mere waier,
IMMEDIATELY transpert vicdm to an emergancy faclity,

Hots to Physiclans: Symgicmatc. Administer exygen if there are signs of
crancsis. If cilnical conditen detedertas, adminisier 10 cc Meinylene Qlue
‘nravencusly. 1t is unlixely for this lo b2 raquired with memerr}cgtcbin level ¢f
tess than 40%, Do not give vasopresser ¢rugs (e.g. epinthnne. ac:eqalin,
epnedrine, efe.) as there may be danger of preducing carciac armylnmia.
Mecical conditions that may be aggravated by exzosure 10 Dis zreduci Incitice

nycatensicn and skin disorders.

FIRE-FIGHTING MEASUAES

Flash Folnt {Dag, C}: £4.88°F. o

Flammablae Limils (Lowar): Not Apclicadle

Flammablae Limits (Upper): Not Agpllcanl?

Auta Ignitlon Temperatura (Deg. C): 238 F; o
Decompeshlon Tamperature (Deg. C} '120 F {Nilreglycerin}
Rala of Burning: Will burn a! atmescheris pressure.
Expioslve Power: 380 k100 G , N )
Sansitivity to Mochanleal Impact: Expeciedio te sensitive 'c mechanica

impact. . )
Sansilivily to Statle DIscharga; Not exgecied 10 ve sensitve fo stafic

aischarge. .
Hazardous Raeactlons:See *Fire & Explosion Haza.rd_s .

Fira and Exploslon Hazards: Expledes enovernealing and, thus, fires ‘
innglving farge quantiies al the matenat shiould nctbe feugnt. This product.s
a righ explosive with a mass detenation hazard, .
£utlngulshing Madla: W water is used, very targe cuanalies are required.
Water may 0a used on small fires. Do notatlempl io figntiarge rlre_as.

Flra Flghting Procaduras: 8O HOT FIGHT FIRES INVCLVING EXPLCSIVE
MATERIALS. Immeciately svacuale ai personned fom the area,

Fire Fighting Protactive Equipment: tse seil-contained breatning

apparatus ang special protective cloting,

HOTE: Alsg see *Sechon 10 - Stability and Reactivity”.

HANDLING AND STORAGE

Handling: This preductls an explosive and sheuld cnly be used under the
supervisicn of an experianced blaster. Tase all precautions to aveld perscnal
contact. Aveld contact with eyes, skin or clothing. Wash thoreughly with seap
and watar after handling. Wash ccniaminated clothing thoroughly before re-
use, Use only with adequate ventladen and aveid breathing vapers, Lecate
safety shewer and eyewash stadon ¢lose o chemical handiing area.

Storage Requlrements: Sicre In a ceel, well-ventlated area. Keep away
feom heat, sparks and flames. Kesp coniainers clesed. {104'F).

Slorage Temperature: Ideal storage lemperatute is 10-27 Deg. € (50-80'F1.
Do notexpose sealed comainers to lemperatires aocve 40 Deg, € [104°F],

EXPOSURE CONTROLS/PERSONAL PROTECTION

PREVENTATIVE MEASURES
Recemmendations (isted in this section incicate the tyce of equipment which will
provide protecticn against overexpasure ‘0 his preducs Candidons of use,
adequacy of englneering or ather ecnircl measures, and acwal expesures will
dictate the need for spocific protectve devicas at your werkpiace,

Engfnairﬁng Conirols: General ventlaten is recommended.

PERSONAL PROTECTIVE ECUIPMENT

Eye Prodaction: Usa chemical safety geggies wnen tnere is cotandal 'or aye
eontact,

Skin Prataction:  Gieves ane prolecive cotung made frem rubber shoud te
impervious under cangitions of yse, Usar snouid venily impermeatilly unese
rormal conditions of use pricr to general use.

Rasplratery Frotection: A NIGSHMSHA-20proved resoirater, if rectirec,

EXPOSURE GUIDELINES
PROONCT: Ncne estactisheq or precues,
HAZARDOUS INGREDIENT(S):
Nitrogiycarin:

ACGIHTWA

GSHA ZIA STEL

.48 .53 {sun)

PP

PHYSICAL AND CHEMICAL PECPERTIES

Alternale Nama: Not avarlaole.

Chamlcal Name: Nei avallable.

Chemical Family; Geatin rign Sxoicava,
Molacular Formula: Mot Avaiacle,
Appearance: Brcwnisn - fedgw gaiatn,
Odaur: A characienshe NG smet,

pH: (Neutml)

Vapour Pressura {mm Hg at 20 2ag. > 113
Vapour Qensity {Alr=1}; “ciAzo.0a0m
Bolling Polnt: 31¢°F

Malting Paint: 554 °F (Nitregiycanny (¢ 224007
Solubllily {Watar): (Comoietery Saiic.e
Solubllity {Othar): Not Avaianle.

Spocitle Gravily: 1.37

Evaporatlon Rate: Not Agclicaote,

*% Volatlla by Veluma: 0%

% Yolatils Organle Compounds: 0%

srsgycenr;

Additlenal Propertias: Buix Density farrege cansiyy !.30gCU.esY 00U 38

Pressurel Agprox. 0.4 at 30°C.



STABILITY AND REACTIVITY

szardous Cacompasilion Producl(s‘): Thermal deccmgaositlon preducts arg
Lxic and may include hydreeastens, oxides of carten and nitregen.
Chemical Stabllity: Stable atscom tamperalure. o
Gonditlans to Avald: Keep away frem heat, Impact :cu'_.d fricicn, '
Incompatibility with clher substances: Strong oxid'zing and recucny

agenis,

Hazardous Polymerization: Will noteccur.

TOXICOLCGICAL INFORMATION

ceitation. May cause skin sensitizaticn or oter aHergic

+ May cause | "
Summary Y themcglcbinemia, May cause cardigvascular

responses. May cse me
disorders.

Toxleolagical Dala:

PRODUCT: None established for preduct

ALL INGREDIENTS:
Ammonium Nitrate!

Cral LDSO {rat) = 2217 mg/Kg
Dermal LDSO (rabbit) » 3000 mg/kg

Sedium Nitrate!
Cral LD50 (rat) = 3236 mg/kg

Nitrcglycedn:
s Cral LDEG {rat) = 105 mg/kg

POTENTIAL HEALTH EFFECTS:

inhalation: Inhaladen Is nota fikely route of exgosure at nermally encsunlered

temperatyres and is s notappficabie,

Skin Contact: May causa skin iitatic
‘uman evidenca has indlcated that this

gye Cantact: Medemle jrritant caysing mederate initial pain.

A, Can be abscrbed threugn sxin.
producs can cause skin sensiszaton,

Ingestion: Higily untikely under nonmal indusuial use, Ingestcn may cause

kritation (o the gasvcintestnal rack.

Etiacts: This preduct may cause methemegicolnemia, Inidal
aractardzea by navy biue

senqg slate gray. Furtier

cyspnea, girrngss,

Subchronic _ q i
manifestation of methameglcbinemia Is ¢ranaosis, &

fios, fongue and mMuccus membranes, wiltt SKln coiotr
manifestation is eraracterized by heacache, wea.k.ness.
" stupar, respiraicry disvess and death due to anoxia.

W ingested, nirates may be reducad to nitrites by bacteria in'ﬂ.'.e di;es:‘ve racl
Signs and symproms of nitnte sclsoning lndude_ mamnamcgictinemia, nausea.
aizziness, Increased heart <le, hypotensicn, faining ard, possible, snoce.

2ensitzaden is Te orccess wrereby a sicgical change eccurs in n":e i_nghviaua:
pecause cf previcus expostire 10 3 subsiance arc, as aresu!!: ne nciidual
raac:s mere srengly Winen subsequenty gxposed :o.me supsiance, Cnca
sengitized, an indivicual can reaci ¢ axtremely low airbome levels, aven belcw

e TLY, or to skin conlact )

5 with srelonged or regeaied 2acsure 1 _
Nitregiycaria or Emylane Clyedt Dinitrate may gevelap a iciarance 10 crganic
nitrates frem compensation due (O crenie gilaiicn of the ticod vessals. This
wleranae gisaopears rapidly after a few days away from exposure ans

withorawal sympioms cansising of angina and fawml heart ::lt:adt ha\(e NAen...
taportad in corenically exposed werkers. Anciner iype of ierance cssis the
*Mcoaday moming disease”, wnere werkers experience heacachaes, diziness,

postural weakness and other symplcems,

Chronle affacts: Incividual

The ingrecient(s) of tis precuctls (are) nat dassiled as
H {Americzn Canlerenca cof Governmentf Incusmal
tional Agency lor Research on Gancer), sat
Cecupaticnal Safety and Heaih
negens oy NTP {Natonal Toxicziegy

Carclnagenleiy:
carancganic oy ACE]
Hygienists) or tARC {Infemal
regulaied as cacinegens by CSHA{ >
Admminisiaten), ana not fisted as carcl

regramy.
Mutagenicily: Thereis rio avigence of mutagenic parendal,

Reproduclive Effects: No informanon 1s availanie and no aaverse repraduc:
Uve etlects are antcipatad,
y: Nainformatcnis avatarle and nc acverse

Tarateganlcily and Fotatoxicll
teralcgenicemerycioxc effecs are antigizated,

e man 4 Al Cegsas oxc elifecss.

ECOLGGICAL INFORMATION

Ecoloxlcolagical informatton: Hanmiul io agranc fife atlcw cencentialicns.

Environmental Eifects: Do not écntaminate domestc or inicaticn water
supplles, fakes, streams, ponds, or dvers.

Parsistanca and Cagradallon: Mitreglycerin Is waler-sgiutle and remains
axplosiye

OISPOSAL CONSIDERATICNS

Burn under supervisicn of an expert at a goverounent-agpreved explasive
turning ground or destroy, by detenation in berencles, In accerdancs with
applicable lecal, provincial and federal requlations, Call upen the sevicas ¢l zn
iCl Expicsives U.S A, Technical Representative.

TRANSPORT INFORMATION
U. NJU. S.DOT/Canadlan TDG Act Shipping Description:
MNamae: Explosive, Blasing, Type A
Class/Divislon: 11D
PIN Numbar: UN 0081
Packaging Group: 1l
Transporiation Emergancy Talaphone Numbar 1-800-424-9300
1-3€0-551-3636 {Canacda)
Road the entire MS0S far the camplata hazard evaluatlon of this preduct.

REGULATORY INFORMATICN
CANADIAN CLASSIFICATION

This preduct has been classified In accardarice with the hazaed citerla of the
CPR {Cantolled Products Reguladens) and this MSDS (Material Safety Daia
Sheat} coniains all the wfermatcn required by the CPR.

Controiled Preduets Regulations {(WHMIS) Classillcation: This preduc:’s
an explosive and is net regutated by WHMIS.

CEPA/Canadian Domestle Substancas LIst (DSL): Thls substanca(s)in this
product isfare on the Canadlan Comestc Substaneas List {CEPA DSL)

IARC Classhlcation; Neae of gie compenants cf inis preduct are fisiec ea
IARC.

USA CLASSIFICATION

Cther RagulallonsiLagisiatlon which apply {o this preduct: Massacnu.
salis Right-io Knew, Pennsyivania Rignt-ic-Kncw, New Jersy Right-ic-Know.
CEACLA,

OSHA Cilassitication:

Physical: Fiammable satid, Exglosive, Oxidizsr,

Health: Highly toxic. Skin sensitizer, Imitant,

Targst Grgan: S«in. Respiraiery ract, Gasirciniescrat vact, Biced!
hematopcietic system, Carcievascular system,

SARA Ragulations sacilons 313 and 40 CFR 372 This proquet gonfains In2
ledewing toxic cnemicaifs) sutjes: io recerang recuremanis: 30.5%
Mitregiycerin (55-83-0).

This proauct coes notoontan nor 15 2 manufacured with clore deoledng
substancas,

OTHER INFORMATICH

Latel Text: Dangsrl Exgicsevsr Strong Cridizar)  May ta harmict ¥ ingasted, Aveid
centact with skin and eyes. This srocue sontaing Narala estars. Minwmize inhalaton ane
siin centacy, Cveraxcosure may causs Reacacas, naysea and blecd vessel dilatica.
Ventdata magazina bafore enisdng,

REFERENCES:

AVELS:Regisiry ¢f Toxig 2
Cantra for Cevoational Heath ana Safety &
Cana W, Sweut, Ea., Naveaat naniute fer O
Hamth and Human Sernces, Gacwnad, 1982,

o o by, (288- 1986 achies,
HH

cateax Saiay sns ~eaih, U, 5, Dect 3

Supphar's Matarial Safety Caiz Sheas

*CHEMINFC®, through *CCINFCaisc!, Caragian Cantre ot Jeestatena Haanh and Swsiy,
Hamwitzn, Cntano, Canaca $ar. N, 'ranq, Jangarsus Bogares ot ssusuial Materars Tt
ad., Yan Nasirand Reinhed Co.. Maw Yom, 1983,

Prapared by: Salety, Health and Envitconment
(416) 2294252,

Tha infarmation canteined herein ia affered only a8 3 guids 1o the hindling of this
1pecific materiel and has been prepared in good fsith by tachnicaly knawfedgeaiia
peracanal. 114 nolintended 1o te ailinciusiva and the manner and condilions of use
1nd henaling may invelva other and additionsl considerations. No warraniy af any
kind is given or imptied and 1C1 Canada fac, wall not Sa tiabla for any dumages, loases,
Iniurics af conseauental dsmaaes which may ceaud frem tha use of or reliance an any
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Precise, EZ-to-use, non-
electric detonators for
construction, surface and
underground blasting
applications.

The EZ Det® nonelectric blast initia-
tion systems were developed for vari-
ous types of blasting appiications. It
eliminates the need for inventorying
various in-hole delays, provides a fast,
simple hook-up while allowing an
unlirmited number of holes to be shot
with independent hole initiation.

DESCRIPTIONS

EZ Det® nonelectric blast initiation
systems are comprised of four major
components. :

A shock tube to transmit a signal to
the delay cap. Shock tube is a small
diameter laminated plastic tubs with a
very thin layer of reactive material; only
one pound of material per 100,000 feet
of tube. When initiated, shock tube
reliably transmits a low energy signal at
approximately 6,500 feet per second
from one point to another, This shock
wave phenomenon, which is similar to
a dust explosion, will propagate
through most sharp bends, knots and
kinks in the tube. The detonation is
sustained by such a small quantity of
reactive material, the outer surface of
the tube remains intact during and after
functioning.

A precise nonelectric in-hole detona-
tor. This detonator will initiate alt dyna-
mites and cap sensitive explosives.

A precise surface delay housed in a
plastic connector, This surface con-
nector will refiably inftiate 1 to 6 prop-
erly connected shock tube(s) in both
directions.

A color-coded delay tag which indi-
cates the nominal firing time of both
the surface connector and the in-hole
detonator.

TECHNICAL BULLETIN

ADVANTAGES

Simple-Flexible EZ Det® nonelectric
biast initiation systems are factory
assembled, no field cutting and
assembly of initiation components is
required. They can be readily and sim-
ply connected to accormmodate both
basic and complex blast initlation
requirements.

Reliable £Z Det® nonelectric blast
inttiation systems are factory assem-
bled under stringent quality specifica-
fions to insure refiable performance in
the fietd, blast after blast.

Nonelectric Shock tube cannot be
intiated by high frequency radio
transmissions, static or stray electrical
energy, flame, friction or impact
found In normal mining conditions.
However, blasting caps are far more
sensitive to these conditions. Requires
no knowledge of electric circuitry. No
need to instruct blasters on intricacies
of electric circuits. No need for elabo-
rate training and retraining of blasters.

Nolseless FZ Det® nonelectric blast
initiation systerns are quiet, The signal
moving through an initiated tube is so
qulet that it can be called Noiseless.

Economical EZ Det® nongleciric
blast Initiation systems allow for a
reduced inventory resulting from the
elimination of stocking various lengths
of a complete delay series.



PRIMER ASSEMBLIES

The EZ Det® nonelectric blast initia-
tion system can be used with all cast
primers, dynamites and cap sensitive
high explosives.

The EZ Det® of appropriate length is
threaded through the cord well of the
cast primer and inserted to full depth
into the cap well (Figure 1},

With a soft package primer a hole of
proper depth is punched into the
primer using a non-sparking powder
punch. The EZ Det® detonator is then
fully inserted into the cartridge, The EZ
Det® lead can then be half-hitched or
taped around the cartridge {Figure 2).

When using paper cariridge primers,
stich as dynamites, a hole can be
punched, using a non-sparking tool,
diagonally starting at the top and exit-
ing out of the side. The EZ Det® dato-
nator can then be threaded through
this hole and then inserted to full depth
into the cartridge (Figure 3).

EZ Det®
Lead

Figuie 2

_ EZ Dal* Lead

Figure 3

Diagonally Pun¢hed Hole

Drynamite Primer

Cap Insered to Full Depth



LOADING PROCEDURES

SOLID COLUMN LOADED HOLES

1. An EZ Det®/primer assembly is
jowered into the borehole and the
surface relay is secured at the

borehole collar,

2. Explosive material is loaded into the

borehole.

3. A Milisecond (MS) Primadet®

nonelectric delay detonator/primer.
assembly of the appropriate delay is
jowered to the top of the explosive
column. See Figure 4. {If a double.
trunkline or twin path hook-up is
desired, then a second EZ Det®/
primer assembly can be used).

DECK LOADED HOLES

1.

An EZ Det®¥/primer assembly is
lowered into the borehole and the
surface delay is secured at the
borehole collar. '

. Explosive material is loaded intc the

borehole,

. An MS Primadet®/primer assémb!y 20" MS Priradels/
of the appropriate delay is lowered  primer assembly

to the top of the explosive column.
{Iif a double trunkiine or twin path
hook-up is desired, then a second
EZ Det®/primer assembly can be
used).

. Stemming material for decking is

loaded.

. The above procedure is then

repeated until the appropriate
amount of decks are completed.

See Figure 5, .

Flgure 4
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SURFACE HOOK-UP

HOOK-UP OF EZ DET® NONELECTRIC
BLAST INITIATION SYSTEMS WITH
PRIMADET® NONELECTIC DELAY

DETONATOR NOICELESS TRUNKLINE

DELAYS (NTD) OR EZ™ TRUNKILINE
DELAYS (EZTL).

1. Attach the surface connector end

of the £Z Det® detonator comin?
from the hole that is to be fired first
in the blast onto the shock iube(s)
of the Primadel® andfor EZ Det®
detonator from the second hole. It
is important that the surface con-
nector be properly attached (g the
shock tubeEsg. Be sure that the
shock tube(s) is properly inseried
into the connector block so that the
head of the connector block rises
to accept the shock tube and
returns to a closed position with an
audible click. It is recommended
that one shock tube at a time be
inserled into the conneclor block to
prevent the possibility of shock
tube crossovers in the connector
block. {Figure 6). A surtace con-
nector can accommodate 106
shock tube(s).

. After inserting the e;hock tube(s)

securely info the surface connec-
tor, slide the surface connecior
along the shock tube(s) into the
stemming at the collar of the hole.

. Attach the surface connector end

of the EZ Det® detonator coming
from the second hole onto the
shock tube(s) of the Primadet®
andfor EZ Det® detonator coming
from the third hole.

. After inserting the shock tube(s)

securely into the surface connec-
tor, slide the surface connector
along the shock tube(s) into the
sternming at the collar of the hole.

. Repeat this process until all the

holes have been connecied using
the surface connectors (Figure 7).

. Primadet® nonelectric delay deto-

nator Noiseless Trunkline Delays
{NTD} or EZ™ Trunkline Delays
(EZTLYy may be used in a surface
hook-up to provide time between
rows of EZ Det® units (Figure 7).
This is accomplished by inserting
the shock tube(s) of an NTD or
EZTL into the surface connector of
the EZ Det® (Figure 7, Hole #3).



NOT LIKE THIS

LIKE THIS
First Hole To Be See Figure 6
Inftialed In Blast \
‘
IO Cty
! =3 =3
EZTL or NTD - T
Hole #4
E2TL or NTD >

7. Attach the incoming NTD to the EZ
Det® shock tube leads at the next -
row by positioning the NTD so that
it will initiate the EZ Det® shock tube
leads in both directions (Figure 7,
Hole #4)}. Snap the lid of the Bunch
Block closed. If EZTL units are
used, be sure they are properly
attached to the shock tube(s). See
Figure 6.

8. All outgoing shock tube leads
should leave the Bunch Block ina
straight line for at least 1 foot. Never
bend the shock tubes around the
front of the Bunch Block, back over
the top of the Bunch Block, or alfow
the outgoing shock tubes to loop

‘k near the Bunch Block or
surface connector, Any of these
conditions may result in a
cut-off due to shrapnet from the
exploding Bunch Block.

Al ¥
Hole #3
EZ Det® Leads
g -

EZ Dot Leads

Figuee 7

9, Make a thorough inspection of the
hook-ups for proper connection after
all the blast holes are connected.

10. Turn each Bunch Block connection
upside down and cover with drill
cuttings. stamming, or other similar
material to prevent cut-offs and to
control noise.

11. The surface connector end of the
EZ Det® dstonator from the last
hole, of each row in the blast, is an
extra connector and should be
coverad with drill cuttings or
stemming material to keep the
conhnections neat and pravent any
confusion.

. - £

439NV

I\

HIONYT
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Stemiming Materiat
Or Brill Cuttings

-4
3,

NOTE: If the shot is to be covered
with blasting mats and/or backilll
maternial, it is recommended that
the surface conneciors be covered
with at least 6 inches of gravel or
drill cuttings. Backiiling and
matting of shots should be done
carefully to avold any damage to
the surface connector and EZ Det®
leads which may result in a misfire
or premature detonation,
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SPECIAL APPLICATIONS —
TRENCH BLASTING

EZ Det® nonelectrdc blast inftiation systems are ideal for various types of
trench blasting. EZ Det® units can accommodate both simple and complex
trench blasting design patterns. Solid column and deck loaded holes can be
designed with simplicity and ease. Figure 8 illustrates the simplicity of design
and hook-up for a trench blast which utilizes 25ms/350ms EZ Dat® units in
both solid column and deck foaded holes, 25ms/350ms EZ Det® units
provide an unlimited number of constant, precise 256ms delay intervals
between holes and/or decks in trench blasting applications. The 350ms
in-hole detonator minimizes the risk of cut-off downlines or trunklines due

to ground movement since the actual detonation time of the blast hole is
greater than the surface detonation time.
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INITIATING THE SHOT

After all the proper conneclions have
been made and the blast area has
been cleared, the primary initiating
cap can be attached o the opening
hole of the shot. The recommended
primary initiating devices are (1)
Primadet® nonelectric delay deto-
nator Noiseless Lead-In-Line (NLIL),
or {2} an electrdic blasting cap.

When attaching the primary initiator
to the EZ Del® lead of the opening
hole, it is important to position the
initiating cap so that it will intiate the
£Z Det® lead in both directions as
shown in Figures @ and 10.

After the primary inittator has been
attached, make sura the oulgeoing
leads extend oul in a straight line for
at least one foot. Never bend the leads
around the nose of the Bunch Block
or the eleciric detonator back over
the top of the connection, or allow the
ouigoing leads to loop back near

the connection. Any of these may
result in a cut-¢if due to shrapnel
from the exploding detonator.

Cover the connection with drill cut-
tings, stemming, or other similar
material to prevent cut-offs and
control noise, '

Figure 9
Primadal® i
‘ ) £2 Del® Lead Positionsd
Nolseless Lead-in-Uine so it Wil Fire

Figure 10
Elactric Blasting Cap
EZ Dat® Lead Positioned so it
Wi Fire in Both Direclions
—~a B
T
Tape /
Opening Hole



IMPORTANT INSTRUCTIONS

Never attempt to disassembie the
delay cap from the plastic con-
neclor block, or use the cap by
itself without the block.

The surface connectors contain
blasting caps and are subject to
detonation caused by abuse
such as impaci, the same as all
detonators.

The shock tubse should not bé cut
or damaged; moislure entering the
tube will cause misfires.

Never drive vehicles over shock
{ube. rupturing or damaging the
tube may also cause misfires,

Always remember that the surface
connector end of this product
contains a delay detonator. Holes
joaded with this product and
awaiting firing should be guarded
or barricaded and posted, or
flagged against unauthorized
entry.

Never attach the primary initiator
the round or shot until after all
«:1@ connections have been made
and the blasling area has been

cleared.

Never load Primadet® noneleciric
delay detonators or EZ Det® non-
eleclric blast initiation systems
into a hot hole or expose them o
temperatures above 150°F.

Not approved for use in flammable,
gassy or dusly atmospheres.

NEVER ieave loaded blast-holes
out of the main blast pattern tie-in.
Loaded blast-holes that are not lied
into the main pattern (shot break
practices) may be initiated from the
shock energy of an adjacent blast~
hole(s). This practice may cause
damage to explosives and initiation
systerns which may result in mis-
fires. Misfires, unless handled
properly, may result in injury or
death.

Refer to Product Information
Bulletins for packaging, lead length
~nd delay time availability.

For additional wamnings and
instructions see case insert pack-
aged in every case of product.

DISCLAIMERS
ATTENTION

The information and recommenda-
tions described in this bulletin cannot
possibly cover every application of
the product or variation of conditions
under which the product is used. The
recommendations herein are based
on the manufaciurer's experiences,
research, and testing. They are
believed to be accurate, but no
warranties are made, express or
implied. Also, the specifications con-
tained herein are all nominals which
represent our current production. The
product described may be subject to
change. Piease feel free to contact
The Ensign-Bickford Company for
verifications.

NO WARRANTIES OR
LIABILITIES

The product described herein is sold
*AS 18" and without any warranty or
guarantee, express or implied, arising
by law or otherwise, including without

_ limitation any warranty of merchant-

ability or fitness for any purpose. Buyer

. and user agree further to release and

discharge seller from any and all
liabiltles whatsoever arising out of

the purchase or use of any product
described hereln whether or not such
fiability is occasioned by seller’s neg-
ligence or based upon strict products
fiability or upon principles of indemnity
or contribution.

EZ Det® nonelectric blast initiation
systems are manufactured under
U.8. Patent #4,607,573, U.S. Patent
#5,031,5638, U.S. Patent #5,129,614,
and other patents pending.

TRANSPORTATION AND
STORAGE

EZDet® nonelectric blast initiation
systems are classified as Detonator
Assemblies, nonelectric; 1.1B
andfor 1.4B Explosives. They must
be transported and stored in accor-
dance with all Federal, State and
Local Regulations

;';'
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HAZARDOUS MATERIALS POLICY

A Hazardous Materials Policy has been developed to assist the Company in its

efforts to eliminate or reduce personal injury and property loss and to demonstrate public
responsibilities.

To assure compliance with regulatory and statutory requirements, each office will be
provided with a copy of: ‘

®

°

Federal Motor Carrier Safety Regulations Pocketbook.

NFPA #495 Code for the Manufacturer, Transportation and Use of Explosive
Material.

Copies of State Regulations.

OSHA Manual

MSDS Manual

The Company Hazardous Materials Policy includes procedures for:

Gas Welding

Arc Welding
Explosives Handling
Emergency Procedures

The Hazardous Materials Policy is subject to all Company safety and emergency

policies and procedures.

The Hazardous Materials Policy requires that:

Hazardous materials data lists be available at all job sites and offices. This list is to
contain the types of hazardous materials being used, the product manufacturer and an

emergency # for the product manufacturer,

Any accident involving hazardous materials that occurs, must be recorded and
reported. ' |

- Al employees handling hazardous materials be trained in the proper handling of

hazardous materials,

All hazardous materials be clearly marked and rated according to the National Fire
Protection Association and regulatory authorities.

All job site employeé be trained in Company hazardous materials procedures and are
to follow Company emergency policies in the event of an accident/incident.



EMERGENCY PROCEDURES — PERSONAL INJURY/PROPERTY DAMAGE

All employees are to follow company policies and procedures for handling of
emergencies in the event of an accident or incident involving hazardous materials,

PROCEDURES:

When handling or working with hazardous materials these procedures is to be
~ followed at all times:

Gas/Arc Welders: :
o Fire extinguishers will be available on all operations.
o All cylinders or bottles will be handled in accordance with OSHA and ANSL
standards.
o Cylinders
e Transported in vertical position
e Secured or chained fo prevent tipping
° Caps installed when not in use
e 0 will not be stored with any other gas including inert gases. 0 requires
20° distance from other gases in storage or non-combustible barrier
separating them. (Le. transit, asbestos, board, metal or 5/8” minimum wall
board).
Frames of all Arc welding/cutting machines shall be grounded.
All cables shall be completely insulated and flexible - capable of handling
maximum current requirements. '
Flash shields will be used whenever possible.
Eye protection will be sued by welder/cutter and helper.

Explosives:
° Fire extinguishes will be available on all operations.
° No smoking, matches, flares or spark — producing devices or firearms within 50°

of any explosives or flammable material.

Do not throw or drop explosives.

Keep types and sizes together.

Store cases flat, topside up, code date out.

Stack to avoid possibility of collapse.

Keep boxes closed.

Store only explosive materials (no tools, tites, etc.)
Store detonators sepatately.

Remove oldest stock first.

e & o & & o o O

VIOLATIONS:

Violation of any of the above could result in disciplinary action per company
Noncompliance Policy.



COMPANY RESPONSIBILITIES

The Company will provide for: :
e Education and training of all employees in procedures pertinent to hazardous

materials.
o Hazardous materials data lists for posting at all job sites.

o All necessary forms for purposes of documentation and compliance with reporting

requirements.
o Telephone #’s and locations of manufactures and emergency medical care providers.

EMPLOYEE RESPONSIBEITIES

Division Managers and Safety Engineers are responsible for training employees in
hazardous materials procedures. '

Safety Engineers, Supervisors and Blaster Foreman are responsible for providing: -
+  all job site personnel with the job site location of the hazardous materials data list
+ all job site personnel with directions to established health care providers and the

nearest emergency health care provider

Supervisors and Blaster Foreman are responsible for completing an investigation
and submitting a Loss Control Report for any incident/accident involving hazardous

materials,

All employees required by statute must: _

« participate in hazardous materials training sessions

¢ stay current on regulatory requirements involving hazardous materials

+ request assistance from Safety Engineers if they are unsure of standards, regulations,

etc. of hazardous materials.



HAZARDOUS MATERIALS SPILL POLICY

Al on and off site work areas are subject to the control of the
Federa! and State DEP regulations. There are penalties and fines for
regulatory noncompliance for employers and employees. Standards,
procedures and reporting requirements must be followed.

COMPANY RESPONSIBILITIES

" The Company will provide for:
* Education and training of employees in DEP regulations

And requirements for hazardous material spills.
* Maintain current information on regulatory requirements.

% All necessary forms for purposes of documentation and
Compliance with reporting requir_ements

* Reporting of all spills and the delivery of a Spill Kit to the
site.

* Telephone numbers and locations of DEP offices and
Contact persons, if available. )

EMPLOYEE RESPONSIBILITIES

* Division Managers and the Safety Department are .

responsible _
For training employees in hazardous material spill °

procedures
And-regulatory changes.

* Division Managers and the Safety Departmént are

responsibie for .
All documentation and follow-up activities and required

Corrective action.

* Supervisors and Blaster-Foremen are responsihle for
completing _ '
An investigation and submitti_ng an Incident Report.

* All employees are responsible for taking action to contain the
Spill immediately.

* All employess are to contact the Safety Department as soon
As possible to report the spill. : .



Maine Drilling and Blasting, Inc.
BLAST REPORT

. "ot No. Name of Company
Date Address
Time Operation
EXPLOSIVES
.| °E e = °f Tons or Yds. Total o |2F
[*] = o o= £ =
= 25 5 £ e Per Hole per E %Q
2| 8% b 8 332 E |03y
[+ =) = n_'g 8. I Hole & ® o
: k )i 8 3 8 Pounds v 120
w w B 7] 77} :
TOTALS

Sub-Drilling ft. Horizontal {1 Vertical 1]

Heightof Face ____ft. SizeofHole___ __ in.

CapMig. . LengthofWire _ . __ __ No. of Series No. Cap Each Series
Ohms Each Series Det. Cord Kind ft.
W aer Conditions ; Temp, ; Wind Direction _ ; Speed

Ton Cost Per .{(%n

Powder Factor: Lbs. of Explosives per v

Customer's Supt.

Blaster
Fill out this report completely. Use back for shot diagram. SIGNATURE

License Number
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W 3
S
Direction of Shot \ .T ' ( Blasting Machine Used:
Scale Distance — Weight of Explosives = ( Dlstance in Ft-) = ype of Blasting Machine Lised:
_ _ 50—60 Sequential ()
Scale Distance — Distance in Ft. = ‘ CD 450 ()
» Weight Per Delay Period VME 225-450 ()
Check Your State and Federal Laws for the Proper Scale Distance. B Other ()
No. Delays Used : Max. Lbs. Per Delay : Max. No. Holes Per De'lay
Blast Direction & Location
Distance From Nearest Dwellings, Bulldings Highways or Rallroads
Other Possible Hazards: Overhead wires_________ Underground pipes_______ Other
Types of Terrain: Hilly Flat Underground_____ Other
Was Mat Used? Yes No__ _ Type Mat Other precautions
1ct Location of Selsmograph
Seismograph Operator
Seismograph # Distance/direction Location
Seismograph # Distance/direction Location
Seismograph # Distance/direction Location

RPC 11/96




AFFIRMATIVE ACTION PLAN

It is the continuing policy of Maine Drilling & Blasting, Inc. to hire and employ
qualified, reliable and productive employees without regard to race, creed, religion, color,
sex, national origin, age, veteran’s status and mental or physical handicap unless a lawful

- and stated bona fide occupational disqualification exists. In order to implement this
policy, the company has adopted an affirmative action program.

Maine Drilling & Blasting, Inc. will:

Advertise for employment opportunities as an EEO Employer. All employment -
advertisement will encourage women and minority applicants to apply. -

Maintain contact with community resources for applicant referral purposes.

Provide OJT training and allow for in-house advancement for employees without
regard to race, creed, religion, color, sex, age, national origin, disabled or Vietnam Era
veteran status, or physical or mental handicap.

Cooperate with federal, state or local government agencies who have the
responsibility to observe our actual compliance with various laws relating to

employment.
Furnish such repotts, records, etc. as required to document and promote a

program of equal opportunity for all persons regatdless of race, creed, religion, color, sex,
age, national origin, disabled or Vietnam Era veteran status, or physical or mental

handicap.

. Appoint a Corporate EEQ Officer who will be charged with the responsibiiity of
compliance issues of this plan. |

Post the identity of the Corporate EEO Officer on company bulletin boards.

Provide EEO training of Officers, Managers and Supervisors who have the overall
responsibility of carrying out company Equal Employment Opportunity policies in their
respective work areas. ' ‘ ' ’

Provide training on an annual basis for employees with regard to EEO and Sexual
Harassment Policies. '



MAINE DRILLING & BLASTING
EQUAL EMPLOYMENT OPPORTUNITY

The Company recognizes the dignity of the individual employee and the right of
all employees to work in an environment where people are treated fairly, allowed to grow

and achieve their potential. Federal and State law and Company policy require all

employees or potential employees be hired and/or promoted without regard to race, color,
religion, handicap or disability, Vietnam Era veteran status, sex, age or national origin. It
is the intent of the Company through this policy to provide a working environment that

provides for equal employment opportunities to all.

The company has an action plan to ensure that minority group individuals,
woriien, handicapped persons and disabled Vietnam Era veterans are given opportunities
to know of openings and are encouraged to seek promotions. Equal opportunity and
equal consideration will be given to all applicants and employees in personnel actions
which include recruiting and hiring, selection for training, promotion, demotion,
discipline, rates of pay or other compensation, transfer, termination, recalls and social and

recreational programs.

Every manager, supervisor and human resource personnel are required to follow
equal opportunity employment practices at all times.

Any violations of these equal opportunity policies by any manager, supervisor or
other employee must be reported immediately to: |

Lucinda L. Long
Employee Services Manager
Maine Drilling & Blasting, Inc.
PO Box 1140
Gardiner, Maine 04345
207-582-2338



HOW TO REPORT AN EEO COMPLAINT:

1. Report the complaint to the Corporate EEO Officer.
2. If the individual who is the subject of the complaint is the EEO officer, report the

complaint directly to the President.

EEO COMPLAINT REPORT REQUIRED ACTION

An investigation of all EEO complaints will be conducted by the Corporate EEO
Officer to determine if particular action or incident is either prohibited behavior or is

discriminatory under EEO guidelines.
When a complaint is filed, the corporate EEO Officer will:

o Immediately notify the President and any personnel directly involved or named in the
complaint, Such notice will provide information on the nature and type of complaint.

o Conduct an investigation of the complaint.
¢+ Determine all available facts and information regarding the matter.
o Provide a written report outlining the results of the investigation including any

recommendations for corrective actions or complaint resolution.
e In cases of gross misconduct and/or clear violation of the law, immediate and

directive action will be taken.

CORRECTIVE ACTION/COMPLAINT RESOLUTION

The Company will:

e Inform the complainant of the results of the investigation.
e Conduct an arbitration hearing to resolve the complaint through mutual conciliation.
¢ The complainant shall agree to all actions taken on his/her behalf including the

specific actions to be taken by the employer.

Employees are protected at all times from retaliation or punishment when making
and EEO complaint.

DISCIPLINARY ACTION

Violation of the EEQ Policy is unacceptable conduct and will not be condoned or

tolerated by the company. It undermines the integrity of the employment relationship,
destroys morale and interferes with performance, Violation of the EEO policy is

. considered grounds for disciplinary action which may include suspension or termination
of employment, .



RESPONSIBILITY

Managers, Supervisors and employees at all levels are responsible for:

e Implementing and enforcing this policy.

o Assisting in investigating and processing complaints quickly, professionally and
with respect for all parties,

e Assuring the prevention of any discriminatory practices within their areas of

responsibility.

Every emploxee is responsible for reporting any incident of discrimination that
he/she learns of or witnesses, Management will maintain the highest degree of
confidentiality possible with respect to such complaints and is obligated to mvesugate all

complaints.

LEGAL RIGHTS

This policy governs onl‘y the internal enforcement of the principles of Equal
Employment Opportunity and is not intended to alter whatever rights an employee has to
pursue a complaint under applicable State or Federal regulations.



BLAST VIBRATION EFFECTS ON WATER WELLS

David S. Bowling
Consulting Geophysicist
White Engineering Associates, Inc.
Joplin, Missouri

INTRODUCTION

Water is the single most abundant substance.on this planet. It is alone one of the most
important for without it all life would cease. While water is abundant, like most other natural
resources, it is rarely distributed ina form convenient to our need.

Areas that are blessed with an abundant supply of fresh water generally prosper, while
those that are not must import it to survive. In view of the absolute necessity for water, it si little
wonder that people view any perceived threat to their water supply, either real or imagined, with
great apprehension or ou_trfght hostility.

A significant portion of this country’s water supply is derived from underground Sources.
These sources are typically tapped by wells. Within the continental United States, these wells
produce from rock or soil formations that have been divided into ten distinct and separate regions,
according to their controlling geologic units. (3)

Blast effects on structures have been studied extensively, and a substantial quantity of data
have been collected and published on this subject. However, blast effects on water wells have not
been studied extensively. A search for literature turned up two publications that directly
addressed commercial blasting in relation to water wells and one of these has only recently been
released to the public by the United States Bureau of Mines. (4) |

The U.S.B.M. publication contains data obtained from a year long study recently
completed in the coal fields of Pennsylvania, Ohio and West Virginia. (4) The other publication
contains date pertaining to seismic exploraﬁon shooting conducted in eastern Montana. (1) The
results of both these stﬁdies may be indicative of the inherent safety from blast effects enjoyed by
wells, and the conclusions drawn from these studies may also be indicative of the results that
would, and perhaps will, be obtained from similar studies made in other regions. However, it

must be pointed out, that factual data obtained from research is still the best means of defining



charge weights and other. limitations applicable to water well safety. Because of this fact, there is
a strong need for additional data of the type presented in the recent U.S.B.M. study. (4) '

Settling claims and disputes, by way of litigation, is becoming more and more prevalent in
our society. With such a tendency, it becomes necessary that technical literature not only
delineate the conditions under which water well damage may occur as a result of blasting
operations, but it is equally important that the same literature point out the numerous ways that
the performance of water wells may be affected by naturaily occurring conditions, or by lack of
proper maintenance. |

1t is the purpose of this paper to address some of the conditions under which water wells
may be damaged as result of blasting operations. It is its further purpose to address claims for
damages alleged to have resulted from blasting, but which cannot be supported. For this
purpose, case histories have been drawn from the files of White Industrial Seismology, a company
founded in 1951, by Harold H. White, which has continuously served the public in the field of
blast vibration monitoring, and in the analysis of blast effects since that time.

Before discussing particular cadre histories, let us briefly consider some general
background information pertaining to the science of hydrology and the occurrence of ground
water. |

HYDROLOGY

Hydrology is the study of the earth’s water. Central fo the science of hydrology is the
hydrologic cycle. The hydrologic or water cycle is the mechanism by which water is extracted
from the oceans and other reservoirs, and is dispersed upon the land masses. In brief, the cycle
can be described in three words: evaporation, transportation and precipitation.

The sun causes evaporation from the oceans and other bodies of water. The water vapor
is transported, by way of the wind, to highest altitudes, where it moves out over the continents,
forms into clouds, condenses, and falls back to the earth’s surface as rain, snow or ice. An

idealized version of the hydrologic cycle is illustrated in Figure #1.
Tt has been estimated that 1.1 trillion tons of fresh water are precipitated upon the

contirental lands each year. (3) Itis the precipitation that provides the water for recharging the

underground sources for wells.
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GROUND WATER

The term, “ground water,” pertains to water that is contained within and below, the
earth’s surface. Water that falls from the atmosphere and percolates down through the soil makes
up the largest portion of ground water. This is referred to as meteoric water. There is also two
other sources of ground water. They-are magmatic or juvenile water and connate water.

Magmatic water is derived from within the earth’s interior. Itis chemically formed from
molfon masses of rock and is typically associated with hot springs, geysers and other geothermal
phenomena.

Connate water was originally stored in rock formations lying beneath ancient seas and
| lakes. Catastrophic or other types of uplifts entrapped this water. Connate water may be fresh,

but more often it is salty. This type of water is typlcally associated with oil deposits and is an
undesirable contaminant of ground water supplies. Both magmatic and connate water constitute a
small but significant percentage of the earth’s total ground water supply.

Ground water, in the earth, is divided into two distinct zones. They are : the vadose zone,
or the zone of aeration, and the phreatic zone, or the zone of saturation. The vadose zone
includes three subzones which are: 1) an area near the surface of the ground that contains soil
moisture, 2) a mid zone that is percolation area, where moisture migrates downward, and 3) a
bottom zone that is a capillary fringe area, where the down migrating water approaches the zone
of saturation. The top of the phreatic zone is generally referred to as the water table. A
generalized near-surface water section is illustrated in Figure #2. |

The depth of the water table will vary widely. It is dependent upon the topography of the
Jand, the type of soil and rocks that make up an area, and the quantity of rainfall that an area
receives. Generally, the surface of the water table conforms to an area’s topographic surface.
The table’s exact elevation, within a given area, will fluctuate with the change of the seasons and
the quantity of rainfall available for recharge. The water table and its seasonal variations should
always be consndered i1 the construction of wells. The seasonal variation of the water table and a
well that is properly placed in relation to this variation, is illustrated in Figure #2.

The water table occaswnally intersects the surface of the ground at springs and streams.

Some streams are fed by ground water and may transfer ground water from one area to another.
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Streams are classed as, “effluent,” if they take water from the ground and, “influent,” if they give

up water to the ground. (3) '

The quantity of water that may be held and stored in a given area is highly dependent upon
the porosity and permeability of the rock formations in that aréa. Rock formations that readily
hold water and allow for its movement, due to their interconnected an open pore spaces are
generally referred to as aquifer. Because of their joint pattéms and solution cavities, limestones
typically make good aquifers. On the other hand, clays and shales, due to their fine grained
character, do not make good aquifers.

Sometimes conditions occur, within the vadose zone, that serve as a barrier to the

downward migration of water. When these conditions occur, they are called perchments, or
perched water tables. These perchments may be very small and inconsequential, or very large
and substantial. When perchments are large they can serve as a significant source of water.
Figure #3 illustrates an idealized perchment.

Water always flows from higher to lower levels until it reaches as state of equilibriurm.

Consequently, rainfall in one area may enter as aquifer and due to the hydraulic gradient, this

water may flow for great distances.

When aquifers are overlain by an impermeable bed, such as shale, they are said to be
confined. When wells pensirate confined aquifers, the well’s level will stand above the top of the
aquifer formation. When a confined aquifer dips significantly, and the hydraulic gradient is
sufficiently great, wells in the aquifer will flow out upon the land’s surface. This type of condition
is referred to as an artesian systen. In both confined and artesian systems, the level to which

water will rise, in a well that is cased to-a sufficiently high level, is known as the piezometric level.

Figure #4 illustrates an idealized artesian aquifer where the piezometric level is portrayed as being
above the ground surface.
Ground water conditions vary greatly from area to area and it is not uncommon, in some

for wells located within a few hundred feel of each other to have vastly different

one is not able to tell the exact subsurface conditions, or

places,
production capacities. Unfortunately,
the quantity or quality of an area’s water, until the drill has done its work.
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~ Dueto the constraints of this paper, the discussion of hydrology and ground water are
necessarily simple and brief. However, many good texts are available on these subjects for those
who wish to study thexﬁ further.
~ BLAST EFFECTS
When one considers the industrial operations that require explosives as an energy source,.

there are three basic ways that such operations are generally said to cause damage to a well or

water system. They are;
1) A well could be damaged from the direct shock and vibration of a blast.

2) The water source may be diverted and thus diminish a well’s producing capacity

or perhaps rob it entirely.

3) The drilling and shooting could release contaminants into an aquifer and thus

pollute the water supply.

Each of theses damage possibilities will be discussed separately.

DIRECT SHOCK AND VIBRATION |

Blast effects on buried structures have atways been considered to be less severe than the
same blast effects on surface structures. Historically, the underground bunker has provided
shelter from blast effects since the invention of gunpowder grenade. Almost everything that is to
be protected from blasting or violent elements is typically placed underground. Drilled wells also
enjoy a similar level of safety from ground shock.

Atomic tésting has defined the limit for light damage to buried structures. The definition
of light damage is given as a broken connection in a pipeline. Damages are shown to be confined
to areas within a distance of three times the radius of the crater produced by an atomic explosion.
)

David Siskind has shown that damages t0 rock, within the immediate vicinity of blast
holes, do not extend into rock mass for distances greater that 55 times the hole or charge radius.
(5) & (6)

In 1951, Harold White recorded in an underground mine, the seismic effects produced by
six blastholes drilled in the surface above the mine. The recording position was 207 feet below

the bottom of the shots. The blast holes contained 4.986 pounds of explosives detonated on three
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milfisecond delay periods. White was also able to show that the seismic amplitude underground |
was approximately 20 per cent of the surface amplitude at a similar distance. (7)-

In 1957, White conducted studies of blast effects on an oil well and a pipeline, that were
situated within an area of highly satprated and unconsolidated sediments. This study was initiated
with the intent of determining the maximum charge weights that could be used near these facilities
before damage occurred. The charges were standardized at 150 pound per hole and buried to a
depth of 150 feet. Larger charges required firing two or more holes at the same time. This
project eventually was terminated when blast loading exceeded the maximum levels that the cil
well and pipeline were expected to receive and no evidence of damage had occurred.

Two seismograms from this 1957 study are shown in Figure #5. They depict the low
frequencies that were generated by these shots. Note the fact that at a distance of 100 feet. 300
pounds of explosives was enough to completely overdrive the seismograph, but it was not enough
to damage the pipeline.

In 1977 and 1079, this writer made measurements of the blast effects produced from four
. very large surface mine blasts. One seismic instrument used to monitor these effects was located
approximately 400 feet underground, in a mine. Measurements obtained by underground
instrument were approximately 40 per cent of the surface measurements recorded by instruments
at similar scaled distances from the shots. All four tests were conducted in the same surface
mining operation.

The United States Bureau of Mines® recently released study on Appalachian water wells is
the only detailed scientific study available today that examines the specific history of wells located

very close to mining areas. Four separate mining sites, each with several wells on their sites, were

investigated during this study. (4) _
The charge weight to distance relationships for shots fired at these sites ranged from a low

of 27 pounds per delay, at 550 feet, for a scaled distance of 105.9, to 738 pounds per delay, at 64
feet, for a scaled distance of 2.4. (4) The maximum resultant peak particle velocity measured at
the well head in question was 0.04 inches per second for the 27 pounds per delay shot and 5.02
inches per second for the 738 pounds per delay shot. (4) Anumber of seismic measurements |
were taken at the bottom of wells during this study. However, no measurements were apparently

taken there for the maximum and minimum scaled distance shots.
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~ No reported instance of shock or vibration damage to liners, seals or pumping equipment
occurred during the Appalachian study. However, at one site there was some surface damaged
caused by flying debris that was produced as the result of a close blast. (4)

All of the down hole measurements of the seismic effects were lower than corresponding
measurements taken at the surface. The down hole measurements were 9 to 92 percent lower
than the surface measurements. (4) The only instances where the bottom hole measurements
exceeded 50 percent of the surface measurements occurred when blasting for a coal secam was
extremely close to the wells and the elevation of the shot and the wells was similar. In no case did

the bottom hole measurement equal the measurement at the surface.

The only reported instance of possible shock effect occurred near  the end of this U.SB.M.
study, when the researchers were unable to get their sounding probe back to full depth in one
unlined well, due to a bridging effect. Between soundings, this well had withstood five blasts, at
distances ranging from 70 to 150 feet and charge weights per delay ranging from 250 pounds to

766 pounds. (4) These shots were scattered over a four month period during which only one of

the four wells at this site experienced this bridging effect. (4)
The maximum peak particle velocity measurements taken at the surface during this time

period ranged from 0. 78 10 4.43 inches per second. (4) One measurement taken at a distance of
85 feet, from a 250 pound per delay shot, caused vibration in excess of the range of the
instrument used to report this shot. (4) Dueto this factor, the peak signal produced during this
time may have actually been higher than 4,43 inches per second.

The U.S.B.N.’s Appalachian report reveals that 2.00 inches per second peak particle
velocity, measured at the well’s head, is a hnmt that will provide an adequate margin of safety -
from the standpoint of seismic effects. (4) Certainly the results of the Appalachian study serve to
once again confirm that wells generally enjoy an extremely wide margin of safety from the shock
and vibration effects produced from blasting. Anyone faced with devising a blasting program 10

protect well and water system from shock and vibration can do so by adhering to this generally

recognized criteria for safety.
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SOURCE ROBBERY OR DIMINISHMENT

Diminishment of a water source, although extremely rare, can and does occur as a result
of drilling and shooting operations. It does not occur as a result of blasting per se, but more
because of a particular action taken. Most diminishment conditions occur because the drilling or
excavation interrupts a condition of stability within they system.

Construction and geophysical companies probably have a greater risk of encountering
conditions by which diminishment might be caused. For example, a road cut could intersect a
perched water system allowing water to drain into the cut. If this peerchment provided a water
source for individuals living at higher elevations than the cut, the water level in their wells could
be reduced. Exploration drilling crews can also encounter similar situations. By action of their
drilling, these crews might performate an impervious layer supporting perched water and allow
the perchment to partially drain. |

Figure #6 illustrates a case from the files and personal experience of this writer. In this
particular instance, there was an artesian aquifer of local and areal extent. High on a hill a farmer
had a flowing well. A seismic crew drilled a shot hole down the hill from his farmstead. It was
known that most holes drilled in this area produced water, but up to this time, the holes
responded to the sealing methods being used by the seismic crew. After the down hill shot was
fired, the shothole began to flow profusely. By the following day, the farmer’s well had almost
ceased flowing. Attempts were made to plug the seismic shothole, but these only achieved partial
success. However, it was expected that the farmer’s well flow would return wifh the next
recharge season.

In this case it was reasonably certain that the well and the shothole were interconnected in
some way. The seismic shot developed the aquifer down dip from the well, lowering the
piezometric level past the flow point of the well. Certainly it would be agreed that diminishment,
whether permanent or not, did occur. '

Robertson et al, in the recent report on blast effects on ground water supplies in
Appalachia, found that test wells diminished when the mine cuts approached to within 300 feet of
them. However, it was found that this was not a permanent dnmmshment The next rainy cycle
e system in all but one of the test wells. These wells ended their testing period by

recharged th
producting as well as, or better than, they did before blasting occurred. (4)
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: The authors of the Appalachian ground water publication have theorized that this effect
was due to stress relief. Stress relief supposedly increased both the porosity and permeability of
the aquifers and accordingly increased the volume of storage. When the new storage capacity
was recharged, the wells benefited from this increased storage capacity. (4)

It is this writer’s contention that diminishment of a water supply is a very remote
possibility, that is only probable under extremely ideal conditions, Significant distances, of 500

feet or more, between a shot and a well site, minimize or eliminate even this minor possibility.

POLLUTION

The most significant part of all rock drilling is now accomplished with air drills.
Consequently, the only possible contaminants that might be left in an aquifer as a result of drilling,
would be a negligible quantity of il and grease.

The detonation products of all commercial explosives are gases that vent to the
atmosphere upon completion of the detonation reaction.

Seismic shotholes and other exploratory drill holes, if they are allowed to remain open,
could channel pollutants into an aquifer. However, the majority of these holes are plugged and
scaled after use and in most areas, the holes would quickly seal themselves even if they were left
open.

Certainly the possibility for pollutants to leach from abandoned mines and spoit piles is
valid, but any consideration for drilling and blasting to be a source of pollution for ground water
or surface water would be beyond reason. The worst that could be expedted from the act of |
drillfng and shooting would be minor changes in suspended matter that would normally be found
within a pariicular well system. :
| INVALID CLAIMS

Up to this point, this paper has been illustrating the fact that it is extremely difficult to
cause damage to an aquifer, or water well system, by the act of drilling and blasting. How then.
can so many claims for damages be filed by citizens at distances, and other conditions, that border
on the unbelievable? The following two examples will illustrate such claims.

Figure #7 illustrates a geological situation in which a seismic party passed a property with

a water well that lay at a distance of 6,100 feet, or more, from the shooting site. The party drilled
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"and shot three holes within this distance range. Each hole contained twenty pounds of explosives

and Was fired singly. Shortly after the holes were fired, a claim was filed by the owner of the

water well for the following alleged damages:

1) The day of the shooting the property; owner’s well pump had broken.

2) The owner, after ﬂﬁing the well pump, found that the water level in the well had
fallen to fhe point that the pump could only work for a few minutes without
allowing for recovery.

3) The owner’s well water had been very good before the seismic party’s shooting,
but afterwards it was very bad and had both an odor and an oily taste.

Tt does not take most people long 10 see that the seismic party’s shots were at sucha
distance from this well that only blasts of many times their magnitude could have produced a
damaging vibration level. A simple study of the area’s geology reveals that no connection exists
by which shotholes could have caused diminishment. Similarly, there was no clear channel of
migration for pollutants to reach the well. Ifthere had been, normal transmission rates would
have required weeks or even months for pollutants to reach the well over a distance of 6,100 feet.
In this case the real problem was a poorly completed well, inadequate maintenance, an extra dry
year and avarice.

Figure #8 illustrates anofher water well damage claim. In this situation some people had
purchased a property which had a well system noted on Figure #8 as, “Well No. 1.” Within a
short time after their taking possession of the property, a seismic crew passed it and fired a ten
pound charge in the shothole, as noted on the figure. The distance from the shot to the well was
in excess of 600 feet.

The land owner claimed that the shot caused Well No. 1 to be contaminated with coal
dust. He also claimed that the shot was responsible for causing Well No. 2 to go dry several
imonths later. Well No. 2 had not been drilled when the shot in question took place. Due to its
physical placement, Well No. 2 was seasonal well and as such a normal rainfail year could allow
it to produce for an entire year. This second part of the land owner’s claim was dropped when
winter and spring recharge allowed Well No. 2 to recover.

Tnvestigation revealed that when the claimant had purchased this property, Well No. 1 had

a 200 gallon sand filter located between the well and the house. There were two synchronized
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‘pumps, one to charge the sand fiiter and one with a pressure tank to supply the house from the
sand filter. The claimant stated that he had seen no reason to have two pumps working in line

with each other and therefore had taken the sand filter out of line and pumped directly from the

well to his house.
In this particular area the coal seams make the best aquifers. Other near surface rocks are

made up of thin bedded sandstone and shale that have a very poor yield. The original owner of

the property had gone to a great deal of expense to build a top quality sand filter in order to

remove the coal dust from this water supply.
CONCLUSIONS

This paper had attempted to show, in brief, that:

1) The ground water supply is controlled by the hydrologic cycle and the storage
capacitjr of the geologic condition at a particular site,

2) In order for shock and vibration to be considered a cause of well damage, a very

small charge weight to distance relationship must exist.

3) In order for drilling and blasting to be considered to be a cause for water source
diminishment, a unique physical and geologic condition must exist between the position of the
blast and the producing well in question. _

4) Ground water pollution cannot be considered to result from drilling and blasting
since there is nothing induced into the grbund, by these acts, to cause pollution.

This paper has illustrated, both valid and invalid, claims for water well damages and its
writer supports additional studies of the type recently released by the U.S.BM.. (4) so that the
actual condition of wells prior to, during and after blasting operations may be documented. Such

studies are necessary in order to define, to the fullest extent, the condition under which water well

damages may occur in all regions of the United States.
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Additional Submittal Notes:

Dates and times of Blasts will be determined when the submittal is approved and the

General contractor determines a construction schedule.

All blasting is the responsibility of Maine Drilling and Blasting. A certificate of insurance
will be issued for the project with limits of $ 5,000,000.



Brian J Skehan

Resume for Preblast Surveyor and Blast Monitor at Ocean Ridge in Portland Maine

Job Description

ADJACENT PROPERTY RISK MANAGEMENT

Review tax maps to have names and contact information for all structures within 1000
feet of blasting

Meet each resident and inspect structure in full compliance with Maine Drilling and
Blasting standards as well as the specifications.

Communicate to each resident the impact of blasting, the schedule, and the alarm signals.
Leave a telephone contact for each resident to facilitate answers to questions as the
blasting continues.

Log in private wells locations

Review preblast surveys with Blasting Consultant for submittal to the City of Portland.

BLAST MONITORING

Work with Maine Drilling and Blasting blaster in charge to monitor compliance with the
submittal for each blast design

Fistablish seismograph locations and calibration compliance.

Assemble seismograph data and blast design for each shot for submittal to City of
Poriland.

Record all incidents of non compliance from specifications of Maine Drilling and

Blasting standards.

REPORTING PROCESS

Prepare and submit notification list and procedures.

Prepare and submit through blasting consultant all preblast surveys.
Prepare and submit all seismograph and blast reports for each shot.
Prepare a non compliance report (NCR) for any deviations.

Past experience relating to blasting, preblast surveys, and building management

1969 Began working at Maine Drilling and Blasting as a drill operator.

1970 Began purchasing rental property real estate and assumed role as general
contractor in renovation and rehabilitation of properties.

1973 Blaster and project foreman for Maine Drilling and Blasting in Maine, New
Hampshire, and Massachuseits. Specialized in close areas such as: Eastern
Maine Medical Center Expansion in Bangor, Maine Yankee Nuclear Power
Plant in Wiscasset, One City Center in Portland.

1974 Continued in pursuit of personal real estate rental and renovation business.
Approximately 40 units as well as on going rental of properties.

1980 Began seismograph monitoring of some projects. _



1986 to 2002 Worked as a Federal Employee.

2002 Preblast surveying as an independent contractor working exclusively for
Maine Drilling and Blasting, Working throughout New England States.
This work includes a significant amount of public relations work with
home and business owners. Each owner needs an explanation of blasting
operations and its impact on their structure.

CURRENT SUCCES RATE:

I have performed approximately 250 preblast surveys. Of these surveys I
have had 6 recalls to assess possible damages. To my knowledge there are
no dis-satisfied parties from this effort.



Stephen W. Blaisdell
207-582-2338
State of Maine Professional Engineer #3605

Resume for Blasting Consultant at Ocean Ridge in Portland, Maine

Job Description:

ADJACENT PROPERTY RISK MANAGEMENT
Review and approve structure inspections of all pre blast surveys within 1000 feet. Insure
adequate documentation to
e communicate effectively with the property owner
e insure adequate risk management
¢ compliance with the project specifications
¢ cevaluate needs of flow and water quality testing of private wells
Submit preblast surveys of each structure with a professional engineers stamp.
Insure all preblast surveys are complete prior to blasting,
Follow up claims and calls from adjacent structures with communications and inspection
of complaint. Report all claims to City of Portland within 5 days.

EXPLOSIVE DESIGN

Establish rock modulus for particle velocity calculations.

Approve pounds of explosives per delay to manage impact on adjacent property.
Monitor seismograph readings to determine rock modulus, observe compliance with
specifications, explosive densities per delay.

REPORTING PROCESS

Submittal of blast plan per the specifications to Sebago Technics

Submittal of the preblast notification document to the City of Portland.

Submittals of ail preblast surveys with a P.E, stamp to Sebago Technics.

Weekly submittals of all seismograph results for every blast.

Issue non-compliance reports (NCR) for any blasting activity that creates impact on
adjacent property or vibrations beyond the specifications.

Past Experience relating to blasting, earth movement, and building evaluation

1973 Civil Engineer degree from the University of Maine at Orono

1974  Engineer for Augusta Water District with responsibilities including
blasting of trench rock.

1977  Professional Engineers License State of Maine # 3605

1978  Project Engineering Manager at Cianbro on Brunswick-Topsham
Hydroelectric. Cianbro self performed blasting with our blast designs to
control the vibrations at the adjacent Lewis Building Mill Complex.
Central Maine Power approved submittals for spacing, burdens, and



1993

1999

2001

pounds per delay. Seismographs were used on daily shots for over one
year.

Project Manager at Cianbro on LL Bean Desert Road. Construction of
400,000 square feet of buildings. This Design Build responsibility
included numerous building connection details and building allowable
movemernts.

Support of Excavation Structures Manger at Kiewit Construction. Central
Artery Project in Boston, The support of excavation soil mix temporary
walls were designed and constructed with limits on piezometric head from
the water table in the argillite under the excavated clay at the base of the
60 foot cut. Other limits of movement included the allowable anchor
elongation for embedment in clay. These $ 30 million dollar walls
protected adjacent property, and workers in the hole as the 1,000,000
cubic yard excavation was completed.

Construction Manager for Maine Drilling and blasting, Duties include
spacing, burden, explosive selection, and pounds per delay for major bids
including Ocean Ridge. Other duties include management of a nitrate
claim for groundwater contamination at a Home Depot Site in Merrimack,
NH.



PREBLAST SURVEY CHECKLIST

DATE SAFETY SPECIALIST
LOCATION JOB NUMBER

NAME OF RESIDENT OR OCCUPANT

ADDRESS OF PROPERTY

MAILING ADDRESS (IF DIFFERENT)

TELEPHONE NUMBER HOME ( ) WORK ()

TYPE OF STRUCTURE AGE OF BLDG WATER DIST, TO BLASTING

___WOOD YEARS __ WELL FEET
— STEEL —_ TOWN

—__ MASONRY

_ COMBO

FOUNDATIONTYPE  RETAINING WALLS ANIMALS TN BUILDING
___ STONE TYPE
~_ BLOCK

—__POURED

___ MORTARED

POOL ON PROPERTY (TYPE)

CHIMNEY ON HOUSE (TYPE)

DAMAGE TO INTERIOR IF UNABLE TO DOCUMENT WITH VIDEO

DAMAGE TO EXTERIOR IF UNABLE TO DOCUMENT WITH VIDEO

WINDOWS THAT ARE BROKEN(LOCATION)




NOTICE

Dear Property/Tenant:
We at Maine Drilling & Blasting would like to take this opportunity to introduce you to our

company, and advise you that we have heen selected to condugt a rock drilling and blasting -
operation for memm W ums/n MWETA  ConSttveriond

The site will be well marked with highly visible signs that detail the whistle warning sequence
that will be sounded prior to commencement of each blast, All blasting operation will be
conducted during daylight hours and no explosives will be stored at the construction site

overnight.

If you happen to be in the building during the initiation of the blast, you may experience low
levels of ground vibration. We will strive to minimize the amplitude of the blast and will be
utilizing the most advanced technologies available to the blasting industry to measure the seismic
effect to the arca. Please be assured that ground vibrations associated with the blasting will not -
exceed the established limits that could potentially cause damage. '

Since the nature of blasting itself can be annoying, we encourage you to contact our office at
800-370-2338, from the hours of 7:00 AM to 5:00 PM and we will respond to your concerns in a

{imely manner.

incerely,

Brian J. Skehan
Safety Specialist

Maine Drilling ind Blasting, Inc. Divisional Offlzes:

PO, Box 1140 Maine 207 582-2338

Brunswick Road Massachustts 508 689-2983
Gardiner, ME 04345 New Hampshire 603 647-0299
207 582-2338 ) Vermont/New York 802 479-3341

FAX 207 582-8794
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