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 GENERAL 

This Operational Blasting Plan (Blast Plan) for the New Bedford Marine Commerce 
Terminal project was developed from requirements for drilling and blasting i n 
Contract number MACEC-FY13-001NB by applying the consultant's experience in 
executing underwater blasting projects in major navigational channels, harbors and 
other waterways. The plan incorporates the safety and health requirements from 
EM385-1-1 (2008). . 

/ 
The first section of the document contains the Scope of Work and definitions used in 
the Blast Plan, and list the members of the Project Team and their qualifications. 
The necessary insurance documents are also referenced. 
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1.1 Scope of Work < • ^ j 

The Massachusetts Clean Energy Center (MACEC) is managing the construction of 
the New Bedford Marine Commerce Terminal. 

The MACEC awarded Contract number MACEC-FY13-001NB entitled "New Bedford 
Marine Commerce Terminal" to Cashman Weeks NB. This contract includes a 
provision for blasting of bedrock in the Port of New Bedford, which cannot be 

( removed by means of mechanical dredging alone. 

Al l drilling and blasting, including protection of existing structures, wil l be conducted i 
in strict accordance with contract specifications and local, state and federal 
regulatory requirements and safety procedures. The entire wOrk effort wil l be in the 
state of Massachusetts. 

1 

\ 
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1.2 Definitions 

Al l Clear to Blast - Security patrol boats and other designated personnel let the 
Blaster-in-Charge know that there are no vessels or people in the blasting safety zone 
and that it is safe to proceed with the blasting countdown. 

Al l Clear - The signal given by the Blaster-in-Charge after it has been determined 
that the blast fired successfully and that it is safe for project personnel and 
equipment to return to the blasting zone. 

Blaster-in-Charge - The single designated and licensed person with complete 
responsibility and total authority over all decisions involving safe handling, use and 
on-site security of explosives. 

Charge-per-Delay - For vibration control, any charges firin g within any 8-millisecond 
time period are considered to have a cumulative effect on vibration and air-
overpressure effects. 

Controlled Drilling & Blasting - Excavation of rock using explosives, wherein the 
blast is carefully designed and controlled to provide a distribution of charge and 
confining stemming that will excavate the rock to the required limits but minimize 
overbreak, control rock movement, and assure that intensities of blast-induced 
vibration and water-overpressure do not exceed specified limits. 

Drillboat - Dedicated barge equipped for drilling and blasting work effort, also 
referred to as the drilling and loading barge. 

Impulse - Cumulative blast-induced force created by ambient pressure changes 
applied over time. Impulse is expressed in units of psi-milliseconds and can have a 
positive or negative value. ^ 

Line Drilling - drilling a series of closely spaced holes, at the perimeter of the cut, so 
as to break the rock along a line. 

Magazine - secure & compliant storage for explosives and ammunition. 

Peak Particle Velocity f PPV) - The maximum of the three ground vibration velocities 
measured in the vertical, longitudinal and transverse directions. PPV measurement 
units are expressed in inches-per-second (ips). 

Perimeter Holes - The blast holes drilled along the final limit of the excavation. 

Powder Factor - Amount of explosives in lbs per CY of rock used in blasting, 
calculated as the total lbs of explosives in the blast divided by the CY of rock. 

Primary Initiation - The method used to initiate a blast(s) from a remote and safe 
location. 

Production Holes - Blast holes in the main body of the rock mass being removed by 
drilling and blasting. 

Scaled Distance - A calculated value describing relative vibration energy based on 
distance and charge-per-delay. For ground vibration control and prediction 

© Contract Drilling & Blasting LLC Revision 1.0 1.3 
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purposes, Scaled Distance (Ds) is obtained by dividing the distance of concern (D) by 
the square root of the charge-per-delay (W). 

Seismograph - An instrument used to record the intensity and frequency of ground 
vibrations measured with three mutually perpendicular geophones and a linear-scale 
microphone that measures air-overpressure. 

Stemming - Crushed stone in compliance with contract requirements, placed in the 
unloaded collar area of blast holes for the purpose of confining explosive charges and 
limiting rock movement and air-overpressure (noise) and underwater overpressure. 

Subdrilling - The portion of the blast hole that is drilled below or beyond the desired 
excavation depth or limit. Subdrilling is generally required to prevent the occurrence 
of high Or tight areas of unfractured rock between blast holes. 

Test Blast Program - When necessary, limited scale drilling and blasting is utilized to 
calibrate the environment in which blasting takes place and is called the Test Blast 
Program. Blast size is gradually increased fro m a very small blasting pattern to 
production scale blasting patterns, during which time ground vibration, air 
overpressure and underwater overpressure is monitored to ensure that these 
parameters remain within contract and regulatory limits. 

Window of Opportunity - A twO hour time window during which the blast event may 
occur. 

1.4 Revision 1.0 © Contract Drilling & Blasting LLC 
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1.3	 Project Team 8t Qualifications • _ 

The project team for the drilling and blasting work effort comprise the following 
vmembers:

4- MACEC/APEX Project Owner 
Cashman Weeks NB General Contractor 

^ Contract Drilling & Blasting LLC Blasting & Vibration Consultant 
<J> Explosives Supply, Inc. 	 Explosives Distributor 


Dyno Nobel, Inc. Explosives Manufacturer 


Key individuals in the participating organizations are indicated below. 

MACEC / APEX Project Owner 

Chris Morris MACEC Project Manager 

Chet Myers APEX Project Manager 

Cashman Weeks NB General Contractor 

Shawn Wyatt Project Manager 

Stephen Tobin Dredge / Drillboat Manager 

Stewart Chandler Site Safety & Health Officer 

Paul Poirier Project CQC Manager 

David Norton Drillboat Superintendent 

Nathan Gilbert Drillboat Superintendent 

© Contract Drilling ft Blasting LLC Revision 1.0 1.5 
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Albert vanNiekerk, PhD PE 

Ralph Reese 

Ken Tully 

John Tognazzi 

Ed Dunn 

Linda Walker 

Joseph Ghandour 

Connie Baldwin 

Ed Harvey 

Cathy Mace 

Explosives Supply, Inc. / Dyno Nobel

Ken Morris (Explosives Supply)

John Joseph (Explosives Supply)

Bob Combs (Dyno Nobel)

New Bedford 2013 - Operational Blasting Plan 

Blasting & Vibration Consultant 

President, Blasting & Vibration Consultant 

Blasting & Vibration Consultant 

Blasting & Vibration Consultant 

Blaster-in-Charge 

Blasting Specialist 

Pre-Blast Survey Program Manager 

Project Engineer 

Senior Vibration Control Technician 

Vibration Control Technician 

Vibration Control Technician 

 Explosives Distributor / Manufacturer 

 President 

. CEO 

 Technical Service 

Revision 1.0 Contract Drilling ft Blasting LLC 1.6 
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1.3.1 Qualifications - Blaster-in-Charge 
x The Blaster-in-Charge for-this project wil l be John Tognazzi. His resume follows 

below: 

JOHN TOGNAZZI 

Blaster-in-Charge 

ACADEMIC QUALIFICATIONS . 

St. John's High School, Shrewsbury, Massachusetts 

CERTIFICATIONS 
J 

Blasting Licenses: New York City. Massachusetts, Rhode Island 

PROFESSIONAL EXPERIENCE 

Contract Drilling & Blasting LLC (Florida) 2010-Present 
Business Development Manager " 

Responsible for managing sales process and managing criteria for selecting and pursuing 
potential opportunities.. This Includes coSecting proposal information from stakeholders and 
assimilating the. data into an established process for managing, executing and fulfilling proposal 
requests, tracking each stage of assigned projects assuring that proposals are executed 
efficiently. Contribute to tho company marketing activities, including website, branding and 
promotional materials. 

Impact Drilling and Blasting (New Hampshire) Aug. 2009 - Jan, 2010 
Technical Services Consultant 1 

Provided technical and shot services; provided shot design and layout services.. Responsible 
for product selection and application of non-electric and electric detonators. Provided 3 0 Laser 
Profiling and Bore Tracking information and provided report generation. 

A-1 Drilling and Blasting (Massachusetts) April 2009 - Aug, 2009 
Technical Services Consultant 

Managed tho drilling and blasting oporation for tho Mpdway, MA wastewater project. Btastor-irv 
charge responsible for purchasing and storage of all explosives used on-site. Complied with 

> local, state and federal requirements for permitting and ordinance handling. Responsible for. 
soismic monitoring and report gonoration. 

Austin Powdor Company (Ohio) Jan. 1988 - Jury 2008 
Technical Services Manager 2005 - 2008 

Providod technical assistance In the application of oxptosivos to key accounts, including MWRA 
water tunnel expansion projects and quany operations. Responsible for planning, design, 
product selection, vendor negotiations and selection. Complied with local, state and federal 
authority's requirements for permittirig and ordinance handling and inspections of product 
storage sites. Worked with site managers to meet all time line's, production goals and budgetary 
requirements. Responsible for product procurement, inventory management an d distribution to 
various customer sites. Managed blasting crews and drilling contractors. 

Resume - Jo)w Tognazzi Page i of 2 
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Location Manager 	 1990 - 2005 , 

Managed storage and distribution site with a weekly product turnover of $60,000.00 servicing 
customers in Massachusetts and Rhode Island. Responsible for scheduling services, inventory 
procurement, management and distribution. Responsible for floot DOT compliance and site 
maintenance. Responsible to local, state and federal authorities for compliance of all mandated 
requirements of the permitting, storage,1" distribution and inventory of products on-site, 
Rosponsiblo for ontiro salos cycle: Initial contact, quotos, negotiation and closing. Staffed, 
trained and managed blasting crews, drivers and laborers.' Conducted MSHA and company 
required safety training. Managod all driling contractors at various customer sites. Accounting 
function IndudedAR, AP, cash flow and payroll processing. 

Sales and Technical Representative, Massachusetts 	 1989-1990 

Responsible for entire sates cycle: inMal contact;quotes, negotiations, closing and management 
of accounts in Massachusetts and Rhode Island. Responsible for scheduling and managing 
blasting crow for stone quarries, sito, sower and underground tunneling contractors. Provided 
technical support to customers. Including design services and product application. Complied 
with local, state and federal authority's requirements for permitting. 

1988- 1989 Senior Blaster. 

Provided blasting sorvicos in Massachusetts and Rhodo Island, Provldod conveyance of 
product to customer sites in accordance with local, state and federal regulations. 

PRESENT & PAST PROJECTS 
\	 • . 

•	 Aggregate. Inc. Quarry Blasting. St. Croix. USVI 
•	 Creamer - Sanzari JV, Court Street Bridge Removal, Hackensack, NJ 
•	 DH Griffin, Explosives Demolition of tho Imperial Sugar Plant, Sugartand, TX 
•	 DH Griffin, Rte 25-70 Oyer French Broad River Bridge Demolition. Newport, TN . 
•	 Great Lakes Dredge & Dock Company, New York and New Jersey Harbor Channel 


Navigation Improvement 50 FT Project, Newark Bay Channels. Contract 4, S-NB-1, NJ 

•	 Great Lakes Dredge & Dock Company, LLC, New York and New Jersey Harbor Channel 


Navigation Improvement SO FT Project, Kill van Kull Channels, Contract 5, S-KVK-1, NY 

& NJ 


•	 Hunter Roberts Construction Group, Willow Hotel, t20 W 57th St Rock Excavation. 

Now York. NY " 5 


•	 J. D'Annunzio & Sons, Inc.. MTA o&* St Station Open Excavation, Manhattan, NY 
•	 J.H. Reld General Contractors, Route 36 Bridge At Shrewsbury River, Monmouth 


County. NJ 

•	 Kicwit. Willis Avenue Bridgo Roplacomont, Manhattan & Tho Bronx, NY 
•	 Mayrich Construction, 57th Stroot Development, Manhattan, NY 
•	 Northeast Dredging Equipment Company, LLC, Now York & Now Jorsoy Harbor, 


Channel Improvement 50 Ft Project. Newark Bay & Arthur Kill Channels, SNB2/SAK1. 

Contract 11. NY & NJ 


•	 Northeast Dredging Equipment Company.- LLC, New York & New Jersey Harbor,­
Channel improvement 50 Ft Project, Arthur Kill Channel. SAK2, Contract 13, NY & NJ 


'•lJ•	 Omegas Demolition Corporation, HoBwood power Rant, Skimmer Wall Removal, 

Holtwood, PA 


•	 RJ Corman Railroad Group, National Docks Bergen Tunnol Clearance Jorsoy City. NJ 
•	 SSK Constructors. 2nd Ave Subway, 72nd St Station, Now York. NY 

Resume - John Tognazzl 	 Page 2 of 2 
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1.3.2 Qualification s - Blasting St Vibratio n Control Consultant 

R« ( flsrtbwwniae* 

Sectio n 1 - MARIN E DWILUN Q & BLASTIN G 

Contract Drilling. & Blasting (COB) participated m numerous major navigation channel; and 
harbor expansion projods In locations irom.rtoroVArTtorfca ami the North Soa.b Cape Horn,, 
either as consiiUajit, or throughfietf-pe^grrnlng the driliing and btastjhg operations on[ a Uin-key 
basis, As blasting unci vibration consultant COB actively f»rtfcq*ated in the "design, grid 
execution of the underwater d#itltng_ and blasting actfyiflps wtttvour custonwrs. Most of those 
projects' were cteDendent upon (he successful desgn end cmjilemenJation by COB of programs 
to mSt̂ atB tne.potenUal environmental effects of. these projocts.sueh asttaswndiiccd vibration 
pr untieVwatet overpressure. 

Project tqcarJoris inctudo the Now Ytfttc and Now Jersey Harbor, the" Columbia River 1n(the 
Pacific Noflhv«st, ttw Panama Canal in Pana'mS, tho Port orWilmlngtonJuw Pott of San Juan 
In.'Puerto-Rioot*the Port of Freeport in'tfte Grand Bahamas, and the'Port of Miami, Port o f 
Tampa and Port?Manateo in Rorida. Our customer list includes major international dredging 
companres, siioh as Gfeat Lalfes Dredge & Dock Company, Weeks- Marme, Bean Stuyvesant, 
BosKalts. Van Qbrd Dredging and Marine 'Cflfflraetprs and JiE," McArrils Inc. 'For a corrf#te ­
listing of projects, refer to the CDS Statement of Qualifications. 

A-selection of.projects'completed in recent years is shown below, 3ome,of these projects also 
Included monitoring<of underwater overpressurejâ  a result of blasting, A more»pomptete'list fe. 
available upon request. 

1.1	 NEW YORK AND NEW JERSEY HARBOR CHANNEL NAVIGATION 
IMPROVEMENT SO FT PROJECT. ARTHUR KILL CHANNELS. PLpS KVK # 
BUOY * WESTERN 1,000 FT OF ELIZABETH CHANNEL, CONTRACT 161 
S-AK-3, KVK #10 BUOY & WEST-ELtZ (CONTRACT* W012pS43^-flO12 } 

1.1.1 Scope of Work 

Bbsurtg Consultant, Vibration Monrtoring Consultant 

1.1.2 Duration of Contract 

March 2012 toiPresenfc 

1;1.a Place of Performance 

Port of Hewark,'<<ill van Kufl Channel, .Arthur Kjll Channel, New YorK an* New Jersey 

1.1.4 Project Owner 

The Port Authority of NewYortcand New Jersey, arid US'Army Corpsof Engmsefs 

1.1.5 Cuslorrter 

Great Lakes Dredge & Dock Company, LLC 

li1;B Challenges and solutions / 

Because of sovoral previous blasting prbfacts within (ho, Port of New York and Now Jcrsfty, 

there Is extreme public sensitivity to this prefect Very dose cooperation is required with USAGE 

consultants and other stakeholders and web-baaed rranagemint of btastdato (B|astyiew1tt) 

has Tjeon imptementod,to facilitab informaBon transfer near reaMimo. Tho blasting zones aro 

withm narrow ship channals with yery Busy ship traffic schedules. There are two historical bridge 


V	 ; , 
n'ioiS: Cfw&t drtWj-afi&ftrwtie	 Awu«t srtt3 
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structures within Wasting Impact, zone, as we'! *  « else numerous residential and cornmarfM 
properties which must be protected oSiffie-Wast zona approachos to undor 100 .foot <A major, 
challenge ks that we are working imrrtadlatery In front of the docks at several marine terminals; 
This requires very close coordination with the USAGE* the Pilot Association, and Vessel Traffic 
of Una USCG. The Port of NewYo'rtr.and Mew Jersey' Is the busiest port on the East Coast, and 
one of the major ports i n the country.* Additional concerns are that blasting will be conducted 
within 70 foot, ojmarin d lryra.s^|^fa..so^oly^o^lregod\i) y hurrfcano Sandy. Extra mo caro 
must be exercised to not exacerbate damages. 

1.-1.7	 References with Contact information 
• Great Lakes D/odge & Dock Gompany, LLC' : 

«> StaveLawrence, PmiecfMsnaae'' (630)240-6*393 

> • -US Army Corps of Erigtnsers (New Yotk'Oistrict} 

j Salvatoro ("SamjDidato. Resident Engineer (201 1433-9232 

1.2	 NEW YOR K AND NE W JERSEY HARBOR CHANNE L NAVIGATIO N 
IMPROVEMENT 60 FT PROJECT* ARTHUR KIL L CHANNELS , CONTRACT 
13 , S-AK-2 (CONTRACT S W912OS-11-C-0018I 

1.2.1 Scope pf WOrfc 

Blasting Consultant, Vibration Monitoring Consultant 


1.2.2 Duration o f contract 


February 2012 startup (ongoing) , . 


1.2.3 Place of Performance, ' . ) '­
Port of New York and'Naw Joisey/ Elizabeth/ NJ and'Statan Island, NY 


1.24	 Project Owner . 
vPort Authority of New York arid fleW Jersey and the US Army Corps of Engineers

1.2.6 Customer ' ­

/ Northeast bredglr^Eautpnteni C»tfpany<, LLC ' 

1:2,6 Challenges and solutions ^ 
Because of so vara I pravteus-blasting! projects within thePor t of New York and Now Jersey,, 
there fs*extrama public sensitivity td this project. Very close cooperation is requfred wjtfi USAGE 
consultants and o t i  w stallholders and web4>asod martagemorit of blast data (BiastViow™!) 
has been implemented to. facilitate Information transfer near real'timo. The- blasting zone is 
wlthlna narrowlshlp channel with a very busy ship traffio.scliedule. There are :several historical 
structure's within Wasting impact zone, as wefl as also numerous, rosidontial arid commercial 
properties which, must be protected as the blast zone- approaches to Within 100 feet. The major 
(*altongos'arp" ti?roo high pressure POL ISios supplying ono of tho busfest airporte in tho<aroa. 
These lines, pass within 20 feet of' the bottom of the subdtlll In the bote-hofes: therefore 
innovative sortitions to .control'blast vibration were* required to be- developed! The pipeline • 
company required noar foal tirr« reporting of vibration levels aftor each blast 

1.2.7	 References with Contact information 

» Northeast Dredging Equipment Company, LLC 


9.2&.$. CcnireSibyjttit *	 flfeufeeLLC Aiqtiu SD»3 ' 
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'MaF.(mt 01s/ng .& fifelirag -	 Pbsl FhrfnirimBir 

. .  . Steve Tobm, Project Manna r (617) 8904600 

•	 US Arm? Corns of Engineers (New York.Dism'ct) 


5 Salvatoro (Sam) Ojdato, Resident .Eftgincor (201) 433-9232 


1.3	 NE W YORK AND NEW JERSEY HARBOR CHANNE L NAVIGATIO N 

IMPROVEMENT $0 FT PROJECT. NEWARK BA Y AN D ARTHU R KIL L 

CHANNELS , S -NB * / S-AK-1 - CONTRAC T 11 (CONTRAC T # W912DS-10-C­
0023) 


1.3:1 ScdpfebfWorh. 
{Hactfitfl'Canj^ltflrk,.V^tlan MonBorin^C^nstfttant 

1.3;2 Duration o f contract 

May 20) 1 startup (ongdingl  r > 

i.3.3	 Piace of Performance 

Port of Now Yorti and Now Jersey f Bayonno and Elizabeth, NJand Statan Island, NY ­

j l . 3  4	 Project Owner 

The. Port AuttwrSy of Now York and Now Jorsoy and tfio US Army Corp3 of Engineers 

1;3,5	 CM#omer 

Northeast Dredging Eqirlpmont Company, LLC: 

1(3-6	 Challenges and solutions 
Bocausb of several provibus blasting'o^ojocts within tho" Port of Now Ydrk aiid New Jersey, 
there is oicbsma public sansluVily to tHl^projoct Ve  ̂  ctbsa'codperatlan is required wUh USACE 
consultants and other stakeholders and 'webitSssod mahSgorrfent of blast, da to (BlastVtew™} 
has boon implomontod to facilitate information transfer hear' real-time. There aha several 
historical structures within bbstlng jmpg'et zone .that'must be jHotstied, The blasting zone abuts 
an actlvo container, terminal with a very busy-ship traffic schadulo. Therb ar'o also numorous 
residBntjajand ro'mmBrclal properties whjeh. must oa prbtBclad 'from possible blast irid.uced 
yjbraffon.	 •> 
The» wall-usiabllsrtod explosives products- selection used in tho Port of New York and Now, 

Jersey for more thon 20 years became obsolete with trie closure of the rfanufacturfng facility, A 

now, but eqvtBlly'rbbust.ahd efficient, sctectiori o f explosives products ond"tnit~iatir>g' systems will 

bo implemented In.corauttatbn.with a*"new exptdalvos supplier end customar, personnel. CDB 

wifl provide c|assropm and trands^flii (raining as well as facllltajs the -transition to ftie new 

product combination.. . .. ; 


1.3.7	 References with Contact information 

*	 Norttjeost Dcedgmg Ep.wiprTOfMCon'irany. LLC 


.. Stovo Tobin. Project Managor (617) £90460 0 • 


*	 'US Army Corps of Englneers,{New Ypik District) 


# Salvatore (Sam) O(dato,Roskterit Engineer.(201); 433-9232 


fi'iOiS, CarverOilhij 9 'Bfefao. tip "	 Awsi.iwf.S9fJ 
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1.4	 COLUMBIA RIVER CHANNE L IMPROVEMENT (CRCi) 2009, COLUMBI A 

RIVER, COLUMBI A COUNTY. SAINT HELENS , OREGON AND CLARK , 

COUNTY, WASHINGTON (CONTRACT * W9127N-O9-Cifl026) 


1.4.1 Scope of Work _ , 

Undervkatef Dillltni) & Bbsling Contractor; Underwater Overpressure Moriltniing Adveor; 


1.42 Duration of cohtfapt; 


Move»f*Mr2009 to February 2010 


1.4.3 ' Place of Poiformance 


Columbia RfvaVPj^B^^WB^iri itdn-' 


1.4.4 Project Owner ' ' ' 


US; Atmy Corps of JEngirvbora 


1.4.8 Customer 


J;E. McArrss Inc, 


1.4.6	 Challenges and cotutions 
Because.ot trtb'presence of several protected Hsh -species, underwater ditlllng and blasting In 
tho Cojurrttfia Rivor i3*cfosc|y regulated by tho'Orogpn (k^artrnont of Fish and Wi'dtifb and other 
environmental agenclss^ As a result, numerous rbstrictions were placed on drilling and blasting 
activities, ln-ad<tlhon .to- these environmental restrictions, the drillboat was operated'in a very 
busy shipping channol with pxtre^rretoo variations and svyift currants. The projoct.was oxecutbd 
in the riddle of w^ter. v^h. ?dd,fflonal ^flenges presented to ttie creyVby th? rrjrsh operating 
environment	 \ ' ' 

Upbn .completion of tho project, SSQ-JXjQM R'.of basalt was blasted for dTOdgrng.oy)undar\vator 
drilling and blasting, with^rnore than ^^OD holes dVillad and blasted,m 85 days. The blasting was, 
obrnptetod .wbli.ohoad of s^hcdulo oh d v ^ i  n tho in-y«ter work period, with no rhoasurtfablo 
u ^ c  t o n Hie erWf foment 

14.7	 References wim Contic l (n'ormation 

•	 JiE*McAnis Inc. 


H 'Sec * yandagilft. Contor t Manager (330) 891*5061 


•	 US,Armv'.Corpscrfieog)r)oets'(P^ Ofstiictif 


4 Karen .QsjrnSre, Restdent Engineer 


1.5	 NE W YORK AND NEW JERSEY HARBOR IMPROVEMENT SO F T PROJECT ; 

KIL L VA N KUL L CHANNELS , CONTRACT 8. S-KVK-1 (CONTRACT '# 

W912DS-08-C-0004) 


1:6.1 Scope of Work 

Blasting Consultant, Vibration >Monlonr»fl: Consultant 

1.6,2 Duration of contract 
Apr|l 2009 to Deceni_ber»'2d10 . . , 

) 

<̂2C>\3, Gontrsa fMWij) 4	 fltettfcyLip Augusi 3)i9 
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1.6,3	 Place of Performance 

Port of New York and New Jersey, Statsn'lslandi NY 

1.6-4	 Project Owner 

The Port Authority of New York and New Jersey, and US Army Corps of Engineers 

1:6.6 Customer 

Great Lakes Dredge & Doefc Company! LLC 


1.6.6	 Challenges and solutions. 

Baeauso .of several previous blasting-projects fn tho Kilt von Kull channel, there is extreme 
public sensitivity to this projectrVety.closo cooperation Is required with USiACEcbnsuBantrand1 

other	 stakeholders and web^based management of btast dsta (BtastViaw™) has been 
implcmorttod to facilitate • information, transfer near rool-timo, There are sov'oral hfetorical 
euuctuieo wtthtirv blasting Impact zona. IncludSig a sH.i Memorial arid the Stated Island Fe/ry 
Terminal. There ore also numerous residential and commercial properties, which must be 
protected from possiblo blast Induced vibration. 

Tho waltestablisbed exptostvos products selection used fn the Port of New York and New 
Jorsoy for mortf than 20 years bbcamo obsbtoto with tho'dosme of tho iran.ufactMrihg'facilUy. A 
nsw. but equally .robust and dfficfort, selection o f oxplosrv03 products and Initiating systems will 
tie.implemented in consultation with me explosives supplier and customer porso/inel CD&will 
provide classroom and hands-on trainlngaVwall as facilitate tho transition'to tho now'product) 
combination. 

1.5.7	 References with Contact Information 

•	 Groat Lakes Dtodgo a Dock Company, LLC­

> Chris Gurtston, Contract Manager (718) £(81-2700 


•	 US Arrrry Corps of Engineers (New York District) 


.. Salvatore (Sam) Didato, Resident Engineer (201) 433%9232 


1.6	 NEW YORK AND NE W JERSEY HARBOR CHANNE L NAVIGATIO N 

IMPROVEMENT 60 FT PROJECT, NEWAR K BA Y CHANNELS ; CONTRACT 4 , 

S-NBi 1 (CONTRACT # W912OS-07-C-001S) 


1.6:1 Scope of Work' 


Blasting Consultant, Vibration Monitoring Consultant 


•1:6.2	 Duration of contract 


May and Jurw:200a, Fall & Winter of,2010 


1.6.3 Place of Performance 


Portof Nov/York and New Jersey, Elizabeth & Newark. NJ 


1:6:4 Project Ownet 


Tho Port Authdmyof Now York and Now Jcrsoy; and US Army Corps of Eiiginpcrs 


1,6.6 Customer 


Great Lakes Dredge & Dock Company. CLC 


Q20i3,Contract OrifaqSB&sthg ti.C	 AucitajSOtS 
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Rwf nrfartnnrizH 

1.6.8 Challenges and solutions 
Explosives products (Pourvox and Detolino) previously supplied, by ETI for marine' .Masting 
projects on the E?st Goa d became obsolete'In the rnoniths loading up Jo the start ot the project 
because the company was- bought by Dyno Nobol end the nrtanufacturing facility closed. 
Blasting had to bo cbmpJotod -with a very ffrnitad inventory of blasting agonte> and tnllfeitjng 
systems. Innovative1 blast designs wore successfully implemented to achieve conttnusd blasting 
production and .control blast effect 

Jn the second phase of the project^ drl8lng,and blasting operations wore successfuliy modBte'd to 
accommodate a new rong,e of bxptbstves products and |nit(atirig systems. 

Blasting took place wfBiih 100 ft of th%ddd8 of the Port of Newark and Wasting activities had to 
be carefully coordinated with vessel^eorttrol and.mafitlme'tenants. 

1.6.7	 Reforences with Contact information 

• Greatlatros Oh?dge8 Db^? Company. LLC 

o Chris Gunston, Contract Manager (718)981-2700 

•	 US Army Corps of Englneere (New York DIstflct) \ 


r» Salvatore (Sam) Didato, Resident Engineer (201) 433:9232 


17 KILL VAN KULL AND NEWARK BAY CHANNELS, NAVIGATION 
IMPROVEMENT 60 FT PROJEC T - S KVK-2 (CONTRACT # W912DS-06-C­r 

0004) 
1.7.1 Scope of Work' 

Blasting Consultant, v1brati<m,M6nitDnr^ Consultant 


1.7.2 Duration of contract 


June 2005 to April 2007 


U7.3 Place of Performance 


Portof New York, and New. Jersey, Stated Island, NY'end Bayenne. N j 


1:7.4 Project Owner 

The'Port Authority of >lew York and New Jersey, and US Army Corpsof Engineers 


1,7.5	 Customer 
Bean Stuyvesant LLC 

1:7,6 Challenges and solutions 
S-KVK is amongst'tho buslost navigational channels in tho world and close coordination.with 
ve*esel trafflcconttol was'requited. There wafahumerous residenllaj and. commercial properties, 
as well as historical structures wShin 'the .blast impact eone; which had to bo protected by a 
carefully rnanaged Vibratlbn Cbnuol Program. 

1.7.7	 References with Contact information 

•	 Bean'Stuyvesant LLC 


a Frank Bcfesfnw,; Project Manager (504)259-5390 


• US Army Corps of Englrwois (New York-District). 

ejriOfj	 Cpntraa Oriirrg * fltaftfy LLC Auywt 3Jf8 

Revision 1.0 © Contract Drilling a Blasting LLC 1.14 



r 

j 

New Bedford 2013 - Operational Blasting Plan	 General 

MawmsCWKno •& Btoittirig.	 Past fterftarrrwBGo* 

. Salvatore (Sam) QidatD, Resident Engineer (201) 433S9232 

( " -, • 
1.8	 ARTHU R KIL L CHANNE L NAVIGATION IMPROVEMEN T PROJECT , 


CONTRAC T 2 (CONTRACT W912DS-05-C-0003) 

1.8.1 Scope of Work. 


Blasting Consultant Vibration Monitoring Consultant 


1.B.2 Duration o f contract 

April200B 

1,8,3 placed/Performanc e 

Port of New York and IjJew Jorsoy, Saitoh' Island, NY and Bayoftne, NJ 
,1*8.4 Project Owner 1 


Tho Port Authority of Now York" andNo w Jorsoy, and US Army Cjarpsof Engineers 

1.8.6 Customer 

Great Lakes Dredge & Dock Company, LLC / Bean Stuyvesant LLC 

1.8.6 Challenges and solutions 
This project ,WQS o^pwfod by a joint vent^ between two targe dredging companies and close 
cooperation wittvrr»itbple,p8rt£^nt3 was-required: to^successfully complete tho project. A  | "yviUv 
all anaother pra{bcts*lfi the Port of N£w York and New Jorsoy, there ware humorous residential 
and commercial properties, as Well as historical structures, In blest Impact Sine, 
1.8.7 R e ( ^ r i ^ ^ s . l ^ : C 6 | i b ^ 1 | ^ ; r ^ ^ f  i 

• Bban Stuyvesant LLC 

• PrAnk Bet9s1mr>, Project Manager (504) 2S9^5390 

* iJS Army Corp? of, Er^glneers (N,ew VorK District), 

a Salvatore (Sam) Oiclato, Reslcerit Engineer (201)433-8232 
1.9	 KILL.VA N KUL L AND NEWAR K BA Y CHANNELS , NAVIGATIO N 


IMPROVEMENT PROJECT, PHASE II , AREA 6, CONTRACTS . NE W YORK 

HARBOR (CONTRACT ff DACWS1-02-C-0001) 


1.9.1 Scope of Wor k-


Btastiflg ConsoltanL Vlbmtion Monitoring Consultant 


1.9*2 Duration of contract ^ 


. June'2002 to June 2005 

1.9.3 place of Performance 

Port of Nov/York and New Jersey, Staten' Island, NY and Bayonrtib, NJ 

1.9.4 project Owner 
The Port Authoriiybf Now Yorkand Now: J6rsoy»ahd US'Army Corps of Engineers 

C ' ^ i  a Cantra« M n  g « e ^ r  w t i  p	 4wittf&*?» 
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1:9,5 Customer 
Bean Stuyvesant / Great Lakes Dredge 8 .Dock Company vioIn* Venture 
1.9.6 Challengesland,solutions 
This project wss executed'by nijoirit venture between hvoilarge'dredglbg companies and close 
cooperation, with multiple partitapants j>as required toisUccess7ulry.<»mp>ete the project. As on 
all tho other projocta'lh the Port 6/ Nbw York arid New Jersey;, there were numerous residential 
arid commercial properties, as well as historical structures. In Mae! Impact aor» ­
The< work effort continued through two wmters, when the challenges of doing structure 
mspecuorts and vibration monitoring In cold weather had to be overcome to complete theTpioject 
BuccesBfuBy, . 
1̂ 9.7	 References with Contact information 

•	 .Bean Stuyvesant/GLOD'JV 

> *FrsrrkBelesirnt>,'ProjectjVlanager (504)259*5390 


•	 US Army Corps.of Engineers (Now York District) 

Salvatore (Sam) OidatOi, Resident Engineer (201) 433-9232 


1:10	 CONSTRUCTION DREDGING, 42 FT PROJECT. FISHERMAN CHANNEL 

THROUGH LUMMUS ISLAND TURNING BASIN, MIAMI HARBOR, DADE 

COUNTY, F L (CONTRACT'# lrV9i2EP04-C-0624) 
r

1.10.1 Scope of Work v_ 
Blastfrrg Consultant,, Vibration Monitoring" Consultant, Underwater Pressure Monitoring 
Consultant' 

March 2005 -October 2005 
•1.10.3 Place of Performance 
Miami, PL ' ' 
1.10,4 Project Owner 
• Port of Miami upd l|S'.Ai w °f B»r^8're-(JJcl»ofiyi8o District) 
i;i0. 6 .Customer- ' 
Greet takes Dredge Doc|cCorr»jafry: LLCj. 
1,10.6 Challenges-and̂ solutions 
Oho of the, math concoms on this project was. protection of .rna'rlhe rharwrials and, several 
protected marine Wildlife species. The blasting program, yrascornptetad;with np harm to' marine 
mamrTO,ts or fish* ' 
As a part of the manno mammal protê ibn program. , underwater pressure monitoring and 
interpretation of the resulting date were required. 
Since- this project was i n the Port of Miami ami in close proximity to the cruise shfp terminal, 
drilling arid bbstlng required, very cteso cooidlnatlbn with vesSol traffic control,, I 

••2t»ta Crwtaa&^^-B^sfwp- LLC	 . AigtotSOtS 
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MatHmamta&BitisUmg	 Ra t fiMomsns* 

1.10J References with Contact information 

6 Great Lakes Dredge & Dock Company, LLC •- drilling eV.blasting 


• Sam Morrison̂  Project Sponsor (630)574-2920 
•	 USAGE (Jacksonville District) - Undetwa tar, pressure rrttnitdrtng 

• • Terrl Jordan..8iolog|st - Environmental Branch (904) 232-16,17 

1.11 BOSTON HUBUNE PIPELINE PROJECT 

1ili,1-ScorM of Work 

Drtlltng 'and Basting Consultant, Vibration Monttcrtng. Consultant, Underwater- overpressure 
mdnitbtttg N 

1.11.2 Duration of contract. 

December{2002to February 2003 

1.11.3 Place of Performance 

Sotorn. 'BOYoitŷ f̂ rlwr.'Masaacituaoto Bay;*' VyejrrTtoiWi, MA> 

1.11.4, Project Owner 

A|gon|ĝ in:Gia9TQrts>inî >i Company ­
1.11.6 Customer 

ftbk'drlsiWifa /.Gi'eatjLakas Radge,* Doi * Cqn*»ny, LLC 

1.11.6 Challenges and solutions' 
Because the project took place during the winter months',., ertieme ice conditions were 
encountered andrado drilling and btastiing difficult. ThQ'Pbrt of Boston is a" very' busy port with 
plenty of maifillrtie traffic- arid close cbboeratfiin Wth Vessel traffic control 'Was .required.. 
Protection of trarine speeioa was bf primary, irnportanco for thiŝ  project, thus Ihe requirement for 
uhdoivrater pressure monitoring. " 

1.11.7 References with Contact Information 
•5- Great'Lakes Dredge 8 Dock Company, LLC 

• Bni'Hansbn,vConVaetl«ana'ger- (630) 574-3469 

1.12	 WILMINGTON TEST BLAST MITIGATION 
«1.12.1 Scope of Work 
BSasffrig. .Consultant. Vibration! Monifonng Consultant. Underwater Pressure Monitoring 

.Consultant • ' : 

1;12.2 Duration of contract ^ , 

vVinter of "r998r1999. (Pteao I) , Winter of l999r2000 (Rhase II) 

1.12.3 Place of Performance	 ) ' • 
VVilmfligtbn, NC 
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1.12J4 Project Owner 
Port of Wilmington end US Army Gorosof Engineers 

1.12,5 Customer • • , , 

Port of Wilmington and US Army Corps of Engineers (Phase I) , 


Local Towing Inc. .(Phase tf) ' / 


1J12,6 Challenges and solutions	  • • r

Debris In the: water was a>t»nstant challenge and had,lobe , overcome: Tho sole purpose of 
Phase I of the proiert was to 'mon i td  ̂  as part of a study of'the effect 
of undorwater,blasb'ng on marine wildlife, During mo/s'ubBcqucntdeepening jwojccts, protection 
of seVeral 4n^nsaf«*tl frwin e wildlife spoofes-would N''pf P f̂trtaty atiporftenee' '» 

1,^2.7 References ,wrth Cohtact ihformatlon 
•	 USACE;(Wilirtngton*District) 


\> JohrtCaldwall (910)251-4580 _ 
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r ALBERT P VANNIEKERK PhD PE 

President / Blasting Consultant & Vibration Consultant 

ACADEMIC QUALIFICATIONS 

Doctor of Philosophy (Explosives Chemistry) 1993. 
New Mexico Institute of Mining and Technology, USA 

Masters Degree (Chemical Engineering) 1991 
University of Pretoria, South Africa 

Bachelors Degree (Chemical Engineering) 1986 
University of Pretoria, South Africa 

CONTINUING EDUCATION 
/ ' 

Program in Financial Management and Investments
University of South Africa, South Africa 

' 1998 

International High Tech Seminar on Blasting Technology 
Blasting Analysis International, Boston, MA 

1997 

International High Tech Seminar on Blasting Technology 
Blasting Analysis International, Orlando, FL ­

1995 

Certificate in Industrial Marketing 
Rand Afrikaans University, South Africa 

1995 

Short Course in Technological Innovation, University of South Africa 1994 

Various Management Training Courses • 
Sasol Limited, South Africa 

1988 •1999 

International Society of Explosives Engineers 
Annual Conference & Technical Seminar x 

1990 - 2012 

PROFESSIONAL QUALIFICATIONS 

Professional Engineer (Registration # 20060162) 1991 
Engineering Council of South Africa (ECSA) 

CERTIFICATIONS 

Bureau of Alcohol, Tobacco, Firearms and Explosives - Federal Explosives User Permit 
New York City Fire Department (F^DNY) - Unrestricted / All Purpose blasting license E10 
US Small Business Administration - Small Business Owner 
MSHA Surface Blasting 

Resume - Albert P yanNiekerk PhD PE Page 1of6 
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AWARDS > 
USACE Certificate of Appreciation • . 

Columbia River Channel Improvements Rock Removal : 2009/10 


USACE Construction Performance Evaluation (Outstanding): 

Columbia River Channel Improvements Rock Removal (W9127N09C0026) 

Drilling and Blasting subcontractor to J.E. McAmis, Inc. 2009/10 


Western Dredging Association 2011 Navigation Dredging Environmental Excellence Award 

Columbia River Channel Improvements Rock Removal 

Drilling and Blasting subcontractor to J.E. McAmis, Inc. 2009/10 


Western Dredging Association 2011 Annual Safety Award 

Columbia River Channel Improvements Rock Removal 

Drilling and Blasting subcontractor to J.E. McAmis, Inc. 2009/10 


\ 
Outstanding Performance - Certificate in Industrial Marketing, Rand Afrikaans University 1995 

PROFESSIONAL MEMBERSHIPS 

American Institute of Chemical Engineers (AlChE) - Member 2012 
Society of American Military Engineers (SAME) - Member 2012 
American Chemical Society (ACS) - Member 2011 
Society for Mining, Metallurgy & Exploration (SME) - Member 2000 
South African Institute of Chemical Engineers (SAIChE) - Member 1987 

PROFESSIONAL AFFILIATIONS 
Western Dredging Association (WEDA) 2010 
National Demolition Association (NDA) 2008 
Florida Shore & Beach Preservation Association (FSBPA) 2007 
American Shore & Beach Preservation Association (ASBPA) 2007 
International Society of Explosives Engineers (ISEE) 1990 

PRESENTATIONS & PUBLICATIONS , 
Panelist - ISEE Panel Discussion on Electronic Detonators 2004 
Teacher - MSHA Training Seminar, Beckley, WV 2004 
Speaker - 'Best in the;West' ISEE Chapter Meeting 2004 
Teacher - MSHA Training Seminar, Beckley, WV 2003 
Speaker - 'Best in the West' ISEE Chapter-Meeting 2003 

2003 Speaker-Great Lakes ISEE Chapter Meeting 
1999 Speaker - Great Lakes ISEE Chapter Meeting 
1997 Speaker-High Tech Explosives Seminar, Boston ' 
1997 Speaker-Canadian Mining Conference ' ^ 
1996 Speaker - South African Institute of Mining Engineers Annual Conference 
1995 Speaker - High Tech Explosives Seminar, Orlando 
1994 Speaker - South African Institute of Chemical Engineers Annual Conference 

Page 2 of 6 Resume - Albert P vanNiekerkPhD PE 
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Develop "Train-the-Trainer" program for UNI Tronic™ Electronic Blasting System 

Master Trainer- UNI Tronic™ Electronic Blasting System 

Trainer - "Explosives Chemistry 101" ' ­

vanNiekerk, A.P & Brower, K.R., "Decomposition of Composite Explosives Containing ' 

Ammonium Nitrate by transient adiabatic gas compression", Propellants, Explosives, 

Pyrotechnics, Volume 20 Issue 5. Pages 273 - 278 (2004) 

Development of Graduate Degree level course content: "Explosives Physics & Chemistry" 

M.Eng. Thesis: "Optimization of Emulsion Formation in CR-Mixer" 

PhD Thesis: "A Study of the Reaction Products from Detonation and Rapid Thermolysis of 

Emulsion Explosives" 

Poster Session presented at ISEE Conference 2004 
Paper presented at ISEE Conference ~ 1997 
Paper presented at Canadian Mining Conference 1997 
Paper presented at South African Institute of Mining Engineers Annual Conference 1996 
Paper presented at South African Institute of Chemical Engineers Annual Conference 1994 

PROFESSIONAL EXPERIENCE • 

Contract Drilling & Blasting LLC (Florida, USA) 2007 to Present 
President 

BlasTech LLC . (Minnesota, USA) 2004 to Present 
President 

Sasol North America Inc. (Minnesota, USA) 1999-200 4 
General Manager Operations 
Sasol Mining Initiators (Pty) Ltd 2002 - 2004 
Sasol DHB Holdings Inc. (Viking Explosives & Supply, inc.) 1999 - 2002 
Sasol DHB Holdings Inc. (Continental Nitrogen & Resources Corporation) 1999 - 2001 

Sasol Mining Explosives (Randburg, South Africa) 1998-199 9 
Manager, Bulk & Nitrates Business 

Sasol Mining Explosives (Secunda and Witbank, South Africa) 1992 - 1998 
Manager, Bulk Business / Manager, Bulk Operations 

Center for Explosives Technology Research (CETR) (Socorro, New Mexico) 1990 - 1992 
Research Center for Energetic Materials (RCEM) (Socorro, New Mexico) 
PhD Researcher 

Sasol Mining Explosives (Secunda, South Africa) 1988-199 0 
Process Engineer 

Resume - Albert P vanNiekerk PhD PE Page 3 of 6 
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PRESENT & PAST PROJECTS 

Contract Dri l l ing & Blast ing LLC 

•	 Advanced Blasting Services LLC, Route 5 over the Chickahominy River, Charles City & 
James City, VA 

•	 BAE Systems SSY Jacksonville LLC, Explosives Launch Separation, Jacksonville,. FL . 
•	 Barnhill Contracting; Wendell Falls Interchange, Wendell Falls, NC 
•	 Creamer - Sanzari JV, Court Street Bridge Removal, Hackensack, NJ 
•	 Dallas Demolition, Demolition of "Texas Chute Out" Parachute Ride, Six Flags Over 

Texas, Chico, TX 
• Dallas Demolition, Thomas Building, Demolition of 9 story Building, Dallas, TX 

. DH Griffin, Demolition of 125' Boiler Unit, Ft. Worth, TX 

• , DH Griffin, Rose Tower Demolition & Site Improvements, University of Alabama, 

Tuscaloosa, AL 
•	 DH Griffin, Demolition of Boiler Unit, Birmingham, AL 
•	 DM Griffin, Explosives Demolition of 160 Ft. Stack, Old FMC Corp Rant, Baltimore, MD 
•	 DH Griffin, Explosives Demolition of Mass Concrete Slab - Mosaic Fertilizer, Mulberry, 

FL i 
•	 DH Griffin of Texas, Explosives Demolition of the Imperial Sugar Plant, Sugarland, TX 
•	 DH Griffin, Rte 25-70 Over French Broad River Bridge Demolition, Newport, TN 
•	 Environmental Operations, Carondelet Coke Plant Stack Demolition, St Louis, MO 
•	 George Harms Construction Co. Inc., Route 70 Bridge Removal, Brick, NJ 
•	 Great Lakes Dredge & Dock Company, LLC, 2009 Strathmere, Sea Isle City, Stone 

Harbor and North Wildwood Beachfill, Cape May County, NJ 
•	 Great Lakes Dredge & Dock Company, LLC, 46' Project, Entrance Channel, Kings Bay, 

GA and Fernandina Harbor, FL . 
•	 Great Lakes Dredge & Dock Company, LLC,^ Beach Erosion Control Project, Duval 

County, FL 
•	 Great Lakes Dredge & Dock Company, LLC, Beach Nourishment, Avalon, NJ 

•>	 • Great Lakes Dredge & Dock Company, LLC, Beach Nourishment, Great Egg Harbor to 
Peck Beach, Ocean City, NJ 

•	 Great Lakes Dredge & Dock Company, LLC, Maintenance Dredging, Kings Bay, GA and 
Fernandina Harbor, FL 

•	 Great Lakes Dredge & Dock Company, LLC, New York and New Jersey Harbor Channel 
Navigation Improvement 50 FT Project, ^Arthur Kill Channels, Plus KVK #10 Buoy & 
Western 1,000 Ft of Elizabeth Channel, Contract 15, S-AK-3, KVK # 10 Buoy & WEST­
ELIZ, NY & NJ 

•	 Great Lakes Dredge & Dock Company, LLC, New York and New Jersey Harbor Channel 
Navigation Improvement 50 FT Project/Kill van Kull Channels, Contract 5, S-KVK-1, NY 
& NJ 

•	 Great Lakes Dredge & Dock Company, LLC, New York and New Jersey Harbor Channel 
Navigation Improvement 50 FT Project, Newark Bay Channels, Contract 4, S-NB-1, NJ 

•	 Great Lakes Dredge & Dock Company, LLC, Walton County / Destin Beach Restoration, . 

Walton & Okaloosa Counties, FL 


\ • Hayward Construction Group, Walls Duplex Pile Driving, Fernandina Beach, FL. 

.	 Hunter Roberts Construction Group, Willow Hotel, 120 W 57 t  h St Rock Excavation, New 

York, NY 
•	 Industrial Steel Products, LLC, Drilling & Blasting Smoke Stacks & Concrete 

Piers/Columns for Demolition, Giant Cement Plant, Harleyville, Dorchester County, SC 

<; 
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•	 J. D'Annunzio & Sons, Inc.. MTA 86 " St Station Open Excavation, Manhattan. NY 
•	 J.E. McAmis, Inc., Columbia River Channel Improvement Project, St Helens, OR 
•	 J.H. Reld General Contractors, Route 36 Bridge At the Shrewsbury River, Monmouth 

County, NJ 
•	 Kiewit, Willis Avenue Bridge Replacement, Manhattan & The Bronx, NY 
•	 Lewaro Construction Co., Vibration Monitoring, SR21 Over Black Creek. Middleburg. FL 
•	 Manson Construction Co.. Ft. Pierce Shore Protection Project, St. Lucie County, FL 
•	 Manson Construction Co., Palm Beach Harbor Maintenance Dredging; Palm Beach 

Harbor, FL 
•	 Mariana Quarry, Quarry Drilling, Mariana. FL 
•	 Marinex Construction, Inc., New River Inlet Channel Realignment and Beach 

Restoration. North Topsail Boach. NC 
•	 Marinox Construction, Inc., St Johns County Shoro Protection Project. St Augustine. FL 
•	 Mayrich Construction. 57t  h Street Development, Manhattan, NY 
•	 MECO Demolition, Explosives Demolition of 190 Ft. Stack, Old Harley Davidson Plant, 

York, PA 
•	 Midwest Mole. Permars Run Relief Sewer. Steubenville. OH 
•	 Midwest Wrecking. Demolition of 8 Story Children's Hospital, Ft Worth, TX 
•	 Misenor Marino, Isto of Palms Pile Driving, Isle of Palms, SC 
•	 Misenor Marfoe/Subaqitoeus Services, LLC, Jupiter Inlet Beach Fill Placement, Palm 

Beach County, FL 
•	 NASDI, Orleans Bridge Demolition, Slidell, LA 
«	 Norfolk Dredging Company, Beach Placement, Rockaway Beach, Queens County, New 

York City, NY 
•	 Northeast Dredging Equipment Company, LLC, New York & New Jersey Harbor, 

Channel Improvement 50 Ft Project, Newark Bay 8. Arthur Kill Channels, S-NB2/SAK-1, ­
Contract 11. NY & NJ 

•	 Northeast Dredging Equipment Company. LLC, Now York & Nov/ Jorsoy Harbor. 
Channel Improvement 50 Ft Project, Arthur Wli Channel. SAK-2, Contract 13, NY & NJ 

•	 Olsen Associates. Inc., Technical Review - Port Everglades Sand Bypass, Pert 
Everglades, FL 

•	 Omega Demolition Corporation, HoSwood Power Plant, Skimmor Wall Removal, 
Holtwood, PA 

•	 OTAK Group, Inc., Pablo Road Over Ponte Vedra Canal, Ponte Vedra Beach, St Johns 
County, FL 

•	 Parsons BrinkerhoH Construction Services Inc., Fuller Warren Bridge Replacement 
Project, Jacksonville, FL 

•	 PCL Civil Constructors Inc.. Mathews Bridge Traffic Monitoring Project, Jacksonville, FL 
•	 RJ Corman Railroad Group, National Docks Bergen Tunnel Clearance, Jersey City, NJ 
•	 RW Harris, Inc., (H8) Oel Utility Pole Project, Bentonville, AR 
•	 RW Harris, Inc., Winnsboro Pololino Project, Blythowood, SC 
•	 RW Hanis. Inc., Jim Mooro Road - Sharon Church 230KV Transmission Lino. Auburn. 

GA 
•	 Seaward Marine, 'Jordan Bridge. Gantry Truss Removal, Chesapeake, VA 
•	 Soupcon Inc., Satellite Beach, FL 
•	 Southwind Construction, Beach Erosion Control Project, Pinellas County. FL 
•	 Southwind Construction. Maintenance Dredging (IWW), Volusia County. FL 

o  a•	 SSK Constructors.  2  Ave Subway. 72n  d St Station, Now York, NY 
•	 Superior Construction Co., Inc., Drilling Pier Caps & Installing Dowels. SR9A & SR 202 

JTB Interchange, Duval County, FL • 
•	 Testa, Max Brewer Bridge, Dialing Bridge Piers, Titusvllle. FL 
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Transwost Manufacturing. LLC, Cedar Hammock (Wares Crook) Rood Control Channel, 
Phase One - Construction Dredging, Manatee County, FL 
Tutor Perini Corporation, World Trade Center, Greenwich St Corridor Construction, New 
York, NY 
Van Oord Orodging and Marino Contractors, Blast arid Vibration Consulting - Pacific 
Access Channels, Panama 
Weeks Marine, Inc., Beach Renourishment Pre & Post-Condition Video, Sandbrldge, VA 
Weeks Marine, Inc., Shore Protection Project, Ft. Pierce Beach Renourishment 2009, SL 
Lucie County. FL 
Weeks Marino, Inc., Shore Protection Project Nassau County, FL. Fernandina Beach 
Renourishment 
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RALP H M. REESE , JR . 

Blastin g & vibratio n Consultan t 

ACADEMIC QUALIFICATIONS 

BSME with Minor in Kinematics and Mechanism Design. University of Florida 
Numerous Management short courses 
ISEE Annual Blaster Training Seminars 

CERTIFICATIONS 

American Weldmg Society Certffied Welding Inspector. Certificate No. 86061141 
Blasting Licenses: United States: New jersey. Pennsylvania. Louisiana, West Virginia, Virginia. 
New York City, Florida, Georgia 
International: Bahamas, Brazil, Dominican Ropublic, and Puerto Rico, Newfoundland 

AWARDS 

USACE Certificate of Appreciation 
Columbia River Channel Improvements Rock Removal 2003/10 

USACE Certificate of Appreciation 
Columbia Rwor Channel Improvements Rock Removal 2009/10 

Western Dredging Association 2011 Navigation Dredging Environmental Excellence 
Award 
Columbia River Channol Improvements Rock Removal 
Drilling and Blasting subcontractor to J.E. McAmis, Inc. 2009/10 

Western Dredging Association 2011 Annual Safety Award 
Columbia River Channol Improvements Rock Removal 
OrilBng end Blasting subcontractor to J.E. McAmis, Inc. 2003/10 

AGC Build America Award 1995 
Structural inspection and Vibration Monitoring 
Duval County, Florida, Beach Renourishment Project 
Subcontractor for Gutf Coast Trailings Co., a division of T.L. James Co. 

AGC Marvin M. Black Excellence in Partnering Award 1998 
Clear Creek Phase II Box Culvert; and Environmental Center Phase III 
City of Atlanta, Georgia 
Drilling and Blasting Subcontractor for Western Summit Constructors, Inc. 

HONORARY SOCIETY MEMBERSHIPS 

Company of Military Historians 
Oiden del Mar Ocearto _ 
Council on America's Miliary Past 
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PROFESSIONAL AFFILIATIONS 

International Society of Explosive Engineers ; • 
American Welding Society 
American Society of Mechanical Engineers 
American Society for Non-Destructive Testing 
American Society for Quality Control 

PROFESSIONAL EXPERIENCE , 

Contract DrBling & Blasting LLC (Florida, USA) 2007 - Present 
Mechanical Engineer, Blasting Consultant / 

Rubin Iron Works LLC (Jacksonville, Florida) 2005 - 2007 
General Manager 

Responsible for engineering, QC, sales, purchasing and administrative management of a steel 
fabrication and machino company specializing in the general fabrication of miscoBanoous 
metals, tanks, etc. RIW is one of the oldest fab shops in Florida, and is a supplier of formed 
parts to most fab shops in the southeast. 

Weeks Marine, Inc. (Camden, New Jersey) 2001 - 2005 
Project Manager, Port Engineer 

Supervised staff and coordinated all aspects of a dredging project. Coordinated operations with 
the Owner's Representative, and Owner's Technical Consultant. 
Scheduled staff, dredge crew, and towing resources. Has worked on a variety of private, 
government, and U.S. Army Corps of Enginoors Projects. Schodulod stool work on drodgo 
white In shipyard for repairs, estimated work content and value, negotiated with shipyard 
concerning price, supervised work, oversaw quality control, prepared drawings for 
undocumented work for submission to regulatory body, and for shipyard to prepare quotation. 

Contract Drilling and Blasting. Inc. (Jacksonville, Florida) 1991 - 2001 
Blast ConsultanL Vibration Consultant, Project Manager, Special Project Manager 

Responsibilities included tho design of various blasting projects including the day-to-day 
management, of drilling and blasting crew, as well as the associated technical reports required 
by the owner and tho governmental regulatory bodies. Managed teams of structural Inspectors 
as related to pre and post condition Inspections.of structures to precluded damage claims In 
way of construction activftios. Managed teams of Vibration Monitoring Speciafjsts as rclatod to 
the documentation of construction related vibration. Designed steelwork for drlllboats required 
to accomplish marine blasting, prepared estimates, supervised steel fabrication. 

North Florida Steel, Inc. (Jacksonville, Bortda) 1989-199 3 
General Manager 

Supervised the day-to-day management of a large steel fabrication and machine shop affiliated 
with North Florida Shipyards, Inc. North Florida Stool is a heavy fabricator specializing in the 
sales, purchasing and administrative management of a steel fabrication company support of a 
shipyard operations and the heavy marine construction industry, Typical projects ranged in the 
million plus dollar range, usually v>tth oxtromoly tight schedules. 
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Weeks Engineering, Inc. (Jacksonville, Florida) 1987-198 9 
Machine Design/Fabrication Engineer 

Responsibilities included all aspects of Machine Design and Fabrication for this engineering 
design, fabrication and erection company specializing in tho construction of chemical plants and 
process machinery mostly of exotic metals. 

Synorgeties, Inc. (Gainesville. Florida) 1984-198 7 
QC Manager, Customer Service Manager, Operations Manager 

Responsible for Quality Control, customer service, and day-to-day operations for a $15 million 
per year manufacturer of highly specialized mobile medical equipment. 

Intercoastal Fabricated Systems, Inc. (Palatka, Florida) 1980-198 3 
General Operations Manager 

Responsible for engineering, QC, sales, purchasing and administrative managoment of a steel 
fabrication and machine company specializing In the construction of dam locks, gates, and 
valves. \ 

Quality Fabrication and Machine Works, Inc. (Lake City, Florida) 1972 - 1980 
Vice President-Engineering 

Supervised an engineering department including design, drafting. QC, estimating, bills of 
material, and purchasing., Managed machine fabrication shops,. and outstdo 
erection/construction crews for a company designing and constructing forest product mills. 

Prior to 1972 worked as an electrical engineer for Georgia Pacific Corp., as an electrical 
engineer for Thomas E. Gates and Sons, as a mechanical engineering designer for Reynolds 
Smith and Hllfs, Inc., and as a computer programmer for the University of Florida. 

PRESENT & PAST PROJECTS . > 
Contract Drilling & Blasting LLC 

•	 Advanced Blasting Services LLC, Route 5 Bridge over tho Chickahominy River; 
Charles City & James City, VA 

•	 Atlantic Dry Dock, Rock Removal for Navy Ory Dock, Jacksonville, FL 
•	 BAE Systems Jacksonville LLC, Explosives Launch Separation, Jacksonville, FL 
•	 Balfour Beatty Constructor, Bridge Pier Demolition. Cape Many, NJ , . 
•	 Bean Stuyvesant/GLDD/JV, Kill Van Kull and Newark Bay Channels, Navigation 

Improvement Project. Phase II, Area 5. Contract 5. Staton Island, N and Bayonne, 
NJ 

•	 Bean Stuyvesant LLC. KBI Van Kull and Newark Bay Channels, Navigation 
Improvement 50 Ft Project, S-KVK-2, Staten Island, NY and Bayonne, NJ 

•	 Carl Thomas Construction. Drilling. Groton, CT 
•	 CBI Ltd. (Chicago Bridge and Iron) SPM (Single Point Mooring), St. Eustatia, 

Netherlands Antilles 
•	 Citgo Potroloum, Concrete Removal, Lake Charles, LA 
•	 Crowder Construction, Lake Gaston Water Intake, Lake Gaston, VA 
•	 Demolition Dynamics. . Veterans Memorial CoBseum, Jacksonville, FL 
•	 DH Griffin, Explosives Demolition of Mass Concrete Stab - Mosaic Fertilizer, 

Mulberry. FL / 
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DH Griffin. Rhodo's Furniture Building Implosion, Jacksonville. FL 
DonJon Marine, Howtand Hook UnedrlUing, Staten Island, NY 
EBY Construction Co.; Palm Valley Bridge Removal, Jacksonville,1 FL 
EngSsh Construction Co, CSO-1, City of Richmond, VA 
Fru-Cdn Construction Corp., Ft. Thomas, KY* 
Fru-Cdn Construction Corp,, Hogsett, WV 
G.L Howard Co., CSO-2. City of Richmond. VA 

Goorgo Harms Construction Co., Inc., Route 70 Bridge Removal, Brick, NJ ^ 

GLF Construction Corp. Bascule Bridge Pier Removal, Seabreeze Bridge. Daytona. 

FL 

Great Lakes Dredge & Dock Company. LLC, New York and New Jersey Harbor 
Channel Navigation Improvement 50 FT Project, Arthur Kill Channels, Plus KVK #10 
Buoy & Western 1,000 FT of Elizabeth Channel, Contract 15. S-AK-3. KVK 810 Buoy 
&WEST-ELIZ, NY& NJ, . 1 ' , 
Groat Lakbs Dredge & Dock Company, LLC. Now York and Now Jersey Harbor 
Channel Navigation Improvement 50 FT Project; Newark Bay Channels. Contract 4, 
S-NB-1, NJ 
Great Lakes Dredge & Dock Company. LLC, 46' Project Entrance Channel. Kings 
Bay, GA and Fernandina Harbor, FL 
Great Lakes Dredge & Dock Company, LLC, Beach Nourishment Project, Great Egg 
Harbor to Peck Beach, Ocean City. Cape May County. NJ 
Great Lakes Dredge & Dock Company. LLC. GBS Float Out and Towing Channels, 
Hlbernla Development Project. Newfoundland 
Great Lakes dredge & Dock Company. LLC. New York and New Jersey Harbor 
improvement 50 FT Project, Kill van Kull Channels, Contract 5. S-KVK-1, NY & NJ 
Groat Lakos Drodgo S Dock. Company, LLC. Control Boca Raton Nourishment, 
Boca Raton, FL 
Great Lakes Dredge & Dock, Company, LLC, Inner Harbor Spit Removal, Grand 
Bahamas - ^ 
J.E. McAmis, Inc., Columbia River Channel Improvement Project, St Helens, OR 
J.H. Reid General Contractors. Route 36 Bridge At Shrewsbury River, Monmouth 
County, NJ 
Kiewit Constructors Inc.. CSO-3, City of Richmond, VA 
Wewttmdewater. JV. Long-port-Bt'idge. Ocean-Oh/, M  J 

Manson Construction Company, FL Piorce Shore Protection Projoct, St: Lucio 
County, FL . 
Marfanna Limestone LLC, Quarry Drilling, Marianna. FL 
Mlsener Marine, Freeport Container Port. Freeport, Grand Bahamas 
Misener Marine, Port Manatee Navigation Improvement, Port Manatee, FL 
Mlsener Marine/Subaqueous Services. LLC, Jupiter AIVWV Maintenance Dredging 
Beach Fill Placement Palm Beach County, FL 
Northeast Dredging Equipment Company, LLC. New York & New Jersey Harbor. 
Channel Improvement 50 Ft Project, Newark Bay & Arthur Kill Channels. S-NB-2/S7 
AK-1, Contract 11. NY & NJ ( 
Northeast Dredging Equipment Company, LLC, Now York 6 Now Jorsoy Harbor. 
Channel Improvement 50 Ft Project, Arthur Kill Channel, S-AK-2, Contract 13, NY & 
NJ V 
Omega Demolition Corporation, Hoitwood Power Plant Skimmer Wall Removal. 
Holtwood, PA ' ^ 
Parsons BrinkOrhoff Construction Services, Fuller Warren Bridge Replacement 
Project, Jacksonville, FL - Vibration Monitoring 
Phase V, Newark, NJ and New York, NY 
Port of Miami, Miami Federal Harbor Blasting Project, Miami, FL 
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•	 RW Harris, Inc.. (H8) Del UtiBty Polo Project. Bontonville. AR 
•	 RW Harris, Inc., Jim Moore Road - Sharon Church 230KV Transmission Line. 

Auburn, OA 
•	 RW Hems, Inc.. Wfcinsbero Pole tine Project, Btythewood, SC 
•	 Soupcon, Inc., Drilling, Satelite Beach, FL 
•	 Southwind Construction, Maintenance Dredging (IWW), Volusia County, FL 
•	 Superior Construction Co., Inc., DrilGng Pier Caps & Installing Dowels, SR9A & 

SR202 JTB Interchange, Duval County, FL 
•	 Testa. Max Brewer Bridge, Drilling Bridge Piers, Titusville, FL 
•	 Tidewater Construction Corp. Bent Removals, I85/St. Mary's Bridge, St. Mary's, GA 
•	 Traytor Brother. Bridge Pier Demolition, Vilano, FL 
•	 USACOE, Wilmington Test Blast Mitigation, Wilmington, NC 
•	 W.L. Hatoy. Huguonot Water Main. Richmond. VA 
•	 Weeks Marino, Channel Improvements KVK4B, Bayonno. NJ 
•	 Weoks Marino. Inc., Beach Ronourishmont Pro & Post-Condition Vidoo. Sandbridgo, 

VA 
•	 Weeks Marine, Inc., Shore Protection Project, Fernandina Beach Nourishment, 

Nassau County, FL 
•	 Western Summit. Atlanta. GA 
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KENNETH L. TULL Y 

Blasting & vibration Consultant 

ACADEMIC QUALIFICATIONS 

Saint Mary's University, Halifax, NS 
Bachelor of Science Degree, Major in Geology 

CERTIFICATIONS 
J

Federal Explosives License, issued by the ATF 
Explosives User's License, State of Florida 
Licensed Blaster in the states of AL, AR, FL, SC, VA, NJ, PA, MO, NC, NYC, LA, MD, GA 

sLicensed Blaster in the province of BC.
(Licenses Previously Held in NS, WV, TN) 

PROFESSIONAL AFFILIATIONS 

International Society of Explosives Engineers, ISEE 
National Demolition Association 
Founder and 1  s  t President of the first Canadian Chapter of the ISEE 

PRESENTATIONS & PUBLICATIONS 

Featured in a documentary by the Discovery Channel & in The Journal of Explosives Engineers 
Seminar presentations on blasting vibrations and air concussion for Technical University of 
Nova Scotia 
Consulted on the drafting of the current South Carolina blasters exams 
Consulted on the drafting of municipal blasting by-laws in Nova Scotia 
Drafted TMG Rock Contractors safety policy and manual for Drilling and Blasting Operations 

PROFESSIONAL EXPERIENCE 

Contract Drilling & Blasting LLC (Jacksonville, FL, USA) Nov. 2008 - Present 
Geologist / Blasting & Vibration Specialist / Drilling Consultant 

Advanced Blasting Services (Mt. Pleasant, SC, USA) Aug. 2005 - Nov. 2008 
Geologist / Blasting & Vibration Specialist / Drilling Consultant 

Independent Blasting Consultant (Parrsboro, NS) Oct.1998-July 2005 

Advanced Blasting Technologies (Princeton, WV) June 1997 - Sept 1998 
Superintendent 

TMG Rock Contractors Ltd. (Kingston, ON) Nov. 1995-Jun e 1997 
Atlantic Region Manager 

Rockwork Construction (Dartmouth, NS) April 1995-Sept . 1995 
Blaster in Charge 
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TMG Rock Contractors Ltd. (Nova Scotia Division) April 1994-Feb.1995 
Blaster in Charge 

Risktech Consulting Services (NS) Sept.1989-Jan.1992 
VP, Manager of Seismic Operations 

Seistech Blasting Consultants (Windsor, NS) Sept.1987-Sept.1989 
Owner / President 

Atlantic Explosives Ltd. (Waverly, NS) Aug. 1984-Sept.1987 
Seismic Technician 

Experience includes the development and drafting of Blast Plans and shot designs for projects 
requiring explosives use, management of drilling and blasting operations for demolition projects 
and rock excavation projects, planning project timelines and schedules, supervising and 
working hands-on in the loading of shots, compiling blast reports, procuring permits, pre-blast 
and post-blast inspections, seismograph operation, vibration prediction and analysis, water 
overpressure predictions, determination of Marine Mammal exclusion zones (including PTS and 
TTS zones) for underwater blasts. Projects have required extensive underwater drilling and 
blasting, controlled shooting of large concrete columns and footings in close proximity to new 
structures, explosives demolition of smoke stacks and steel bridges, industrial buildings, rock 
trenching and mass rock excavation (both in remote areas and in close proximity to existing 
structures), shafts and tunnels. Experienced in the operation of numerous types of rock drills 
including percussion, hydraulic, air track, and coring rigs. 

Experienced in the use of conventional explosives, shaped charges, electric and non-electric 
detonators, conventional blasting machines and remote controlled blasting machines. 

Experienced in designing and implementing bubble curtains for marine blasting projects. 

EXAMPLES OF PROJECTS 
Demolition / Underwater Projects 
Cooper River Bridges & Piers Demolition, Charleston, SC - Testa Corp. 
Fuller Warren Bridge Pier Demolition - Jacksonville, FL. - Cashman, Inc. 
Combahee River ,Bridge Pier Demolition - United Constructors 
Sanibel River Bridge Piers Demolition - Sanibel, FL. - Testa Corp. 
Broad River Bridge & Piers Demolition - Gaffney, NC. - Rae Constructors 
Genesee River Bridge Piers Demolition - Rochester, NY - Edward Kramer & Sons 
Saskonnet River Train Bridge Piers - Tiverton, RI - Testa Corp 
Titan America Smoke Stacks Demolition - Miami, FL. - Testa Corp. 
Chickahominy Bridge - Charles City & James City, VA - Advanced Blasting Services LLC 
Giant Cement Plant, Smokestack and Piers Demolition - Harleyville, SC - ISP Inc. 
Mosaic Phosphates Sulphuric Cake Tanks Demolition - Green Bay, FL - DH Griffin 
Route 36 Bridge Demolition - Highlands; NJ - JH Reid 
Route 25/70 Bridge Demolition - Newport, TN - DH Griffin 
Holtwood Power Plant Skimmer Wall Demolition - Holtwood, PA - PPL 
Imperial Sugar Furnace Building & Pan House Demolition - Sugar Land, TX - DH Griffin 
Carondelet Coke Plant Stack Demolition - St. Louis, MO - Environmental Operations Inc. 
Max Brewer Bridge Demolition - Titusville, FL-Seawar d Marine 
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Court Street Bridge Piers Demolition - Hackensack, NJ - Creamer/Sanzari 
Willis Ave. Bridge Piers Demolition - New York, NY - Kiewit/Weeks JV 
KAUT TV Tower Demolition - Oklahoma City, OK - Midwest Wrecking Co. 
Harley Davidson Plant, Smokestack Demolition - York, PA - MECO Demolition 
Gorgas Power Plant Boiler Bldg. Demolition - Parish, AL - DH Griffin Wrecking Co. 
FMC Corp. Stack Demolition - Baltimore, MD - DH Griffin Wrecking Co. 
Exelon Plant Boiler Bldg. Demolition - Fort Worth, TX - DH Griffin of Texas 
University of Alabama, Rose Towers Dormitory Implosion - Tuscaloosa, AL - DH Griffin Co. 
Jordan Bridge, Gantry Truss Emergency Removal - Chesapeake, VA - Seaward Marine 
Holtwood Power Rant, New Pier Removals - Holtwood, PA - Walsh Construction 
Cooke's Children's Hospital, Office Bldg. Demolition - Fort Worth, TX - Midwest Wrecking 
Six Flags over Texas, Parachute Ride Demolition - Ariington, TX - Dallas Demolition II 
Thomas Building Demolition - Dallas TX - Dallas Demolition II 
NASA Test Stand 4696 - Huntsville AL - Britt Demolition 

Underwater Rock Projects 
Scott Paper Dock Expansion Project - Liverpool, NS, Canada - Scott Paper Ind. 
Halifax Container Pier Expansion - Halifax, NS, Canada - City of Halifax 
S-NB-2 Newark Bay - Newark, NJ - Northeast Dredging 

Tunnel & Underground Projects 
National Docks Bergen Tunnel Clearance - Jersey City, NJ - RJ Corman Railroad Group 
Steubenville Deep Sewer Development - Steubenyille, OH - Mid-West Mole Construction. 
Bolt Mtn. Coal Mine Face-up - V & G Construction, Beckley, WV 

Highways Projects 
Wendell Interchange, Wendell, NC - Barnhill Construction 
Highway 64 Development - Franklin, TN - TDOT 
Staunton Bypass - Staunton, VA - Branch Highways 
Highway 102 Widening - Mt. Uniacke, NS, Canada - Municipal Contractors ' 
Superior Construction Co., Inc., Drilling Pier Caps & Installing Dowels, SR9A & SR202 JTB 
Interchange,- Duval County, FL 

Site Development Projects 
Blasting Consultant - World Trade Center, NY-Tutor / Perini ' 
Roanoke Sewer Treatment Plant Upgrade - City Of Roanoke, VA 
LaVergne Industrial Park - Tennessee Excavators - LaVergne, TN 
Bayers Lake Industrial Park - Halifax, NS, Canada - Municipal Contractors 
Middle Tyger River Sewer Project - Lyman, SC. - Reynolds Construction 
FairviewSewer Upgrade-Project - Fairview, NS, Canada, - Dexter Construction 
Naval Base Sewer Upgrade & Expansion- CFB Halifax, NS, Canada - Municipal Contracting 
Clayton Park Residential Housing - Halifax, NS..Canada - ShawGroup 

Construction Vibration Monitoring Projects x 
Tobacco Bay Reverse Osmosis Plant - Bermuda - Bermuda Ministry of Health 
Isle of Palms Marina Bulkhead Replacement - Isle of Palms, SC - Misener Marine 
Strathmere / Sea Isle Beach Re-nourishment-Strathmere, NJ-GGL D 
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Municipal Contracting Quarry Operations - Halifax, NS 
Bayer's Lake Industrial Park - Halifax, NS 
Barrlngton Passage Temporary Quarry - Barrlngton, NS 
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1.4 Certificates of Insurance 

The Contractor is required to carry insurance coverage sufficient to meet the contract 
requirements for this project. A sample certificate of insurance is displayed below. A 
current certificate will be provided to the Project Director. 

ACORlJ CERTIFICATE OF LIABILITY INSURANCE 03)21/2013 

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY A ND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS 
CERTIFICATE DOES NOT A FFIRMATIVELY OR NEGATIVELY AMEND, EXTEND ORALTERTHE COVERA GE A FFORDED BY THE POLICIES 
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE OF A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHRIZED 
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER. 
IMPORTANT: If the certificate holder is an A DDITIONAL INSURED.the policy(ies) miEt be endorsed, t SUBROGATION IS WAIVED, subject t o the 
terms and conditions of the policy, certain policies may require an endorsement. A statement" on this certificate does not confer rights t o th e 
certificate holder in lieu of such endorsemertfsl. 

A m Risk Services Northeast. Inc. @66)253T122 
Boston. MAoffice 
One Federal Street 
Boston. MA 02110 
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 LICENSES, PERMITS & APPROVALS 

Section 2 of this Blast Plan addresses the licenses, permits and other approvals 
required by the project specifications and / or the appropriate federal, state or local 
regulatory agencies. 

The licenses, permits and approvals required for the purchase, storage and use of 
explosives for blasting operations fall into one of two categories and are issued on the 
applicable federal, state or local level. 

<* Purchase, storage and use of explosives; and 

4- Transportation of explosives by land or by water. 
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2.1 Purchase, Storage & Use of Explosives 
2.1.1 Federal Explosives User Permit 

For this project, the holder of the permit to purchase and use high explosives as 
issued by the Bureau of Alcohol, Tobacco, Firearms & Explosives (BATF), the federal 
regulatory agency for commerce in explosives, is Cashman Dredging and Marine 
Contracting Co., LLC (Cashman). A copy of the Cashman ATF permit is shown below. 

DEPARTMENT O  f THE TREASURY • BUREAU OF ALCOHOL, TOBACCO AND FIREARMS 

LICENSE/PERMIT (IB U.S.C. CHAPTER 40, EXPLOSIVES) 
d w i  » »H>, I n  * p tovU lon  i o  l TW . XI O r  B >  n l » <  ! C n m  . CoMro l Ac l o l t w o  . and Oi  l Fafjulabon . « » u «  l 

• In H  M acllvlr , 

t a f A t a M T  i 
M4NMa>no*  d 

I »m mm M> t«LC« MM M da* MM t» mm 
C A S H M A  N D R E D G I N  G & M A R I N  E C O N T R A C  T I N  O C  O 

LL  C Q U I N C Y  . M  A 03109-

rnigii 

3  3 U S E  R O  T HIO H EXPUOStV F M 
­_

CrWioctw r R, RM-TSS 

a H i i f K . * n c i  N Mailing Addre u i • * »>1 ~ \ > T O K  M a» m  e • • • < •  « M  W t  » aiaaga 

MAN DRCQGINO * MARINE CONTRACTING OO 

•>49 S O U T  H S I R  l 

a i l l M C Y  , M  A 0S16 9 INFORMATION ONLY 

•ml 
Th. 
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2.1.2 Authorized Agents 

The Cashman personnel authorized to act as 'agents' in the procurement of 
explosives materials are listed in the letter below. 

iMlks MMMNl 

57 Cme StreK 

New Bedford. MA 02744 


August 13. 2013 

Mr Ken Moms 
Explosives Supply toe 
695 WestSroc* Road 
Ftngwood. NJ 07456 

Reference New Bedford Manne Commerce Terminal Construction 

New Bedford, Massachusetts 

Contract No MACEC-PY13-001NB 


Mr Moms. 

Tt>e following personnel are authorized to Sign tor. receive and use explosive products on the 
above referenced project 

Name Title 

Stephen Tob>n DredgeOnltooat Manager 
David Norton Drillboat Superintendent 
Nathan Gilbert Drillboat Supenntertdert 

Any additions or oeietions to the authonzed personnel will be confirmed in wrong by the 
undersigned 

If you nave any questions regarding tfi.s correspondence, please contact the undersigned at 
504 259 5390 

Best regards 

Shawn Wyatt 
Project Manager 
Cashman Weeks NB 
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2.1.3 State of Massachusetts Permit to Store Explosives 

The State of Massachusetts requires a blasting contractor to hold a Permit to Store 
Explosives in order to purchase explosives materials. This Permit is shown below. 

Cashman Weeks NB has met with local Fire Officials. Following arrival of the 
drillboat Kraken to the jobsite, the Fire officials will inspect the magazines and will 
issue permits to store explosive material prior to transfer of materials to the drillboat. 
A copy of permits will be transmitted after receipt. 
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2.1.4 State of Massachusetts Blasting Certificate of Competence 

The Blaster-in-Charge, John Tognazzi, holds a Blasting Certificate of Competency 
from the State Fire Marshal, Massachusetts Department of Fire Safety. 

B L 0031*  8 

• r a i l i n  g Ca r l iNca  u o f C o m p i t t n c  y 

John  * T a f n u  a 

Uibriogr I t  * t i M  I 

E w n m o M  t 
t H K N I  t 

State Hr» Marsh * 

U«a of l l  « licaMa « rtrtncMO W W C M  * K> 

revocation. •H tw ln  : aw»w •* ! •»»-9°***  *  ^ ( ^ t >  . u r  n 
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2.2 Transportation of Explosives 
2.2.1 US Department of Transportation 

The explosives products wil l be transported by road fro m the manufacturing plant or 
fro m the local storage location to the area designated by the New Bedford Fire 
Department on Fish Island, where the materials wil l then be transferred to the 
Drillboat / transfer vessel. 

The explosives distributor must be in possession of a Hazardous Material Safety 
Permit issued by the US DOT for road transportation of Hazardous Materials. A copy 
of the Certificate of Registration of Explosives Supply, Inc. and that of a related 
company, John Joseph, Inc., are included on the following pages. 

Copies of Commercial Drivers Licenses with Hazmat endorsements for the drivers of 
vehicles transporting explosives to the transfer location are included in Section 4.1.1. 
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UNITED STATES OF AMERICA 
DEPARTMENT OF TRANSPORTATION 
PIPFXINE AND HAZARDOUS MATERIALS SAFETY ADMINISTRATION 

HAZARDOUS MATERIALS 
CERTIFICAT E OF REGISTRATION 
FOR REGISTRATION YF.AR(S) 2010-2013 

rUg lu ras t  : EXPLoSIVb S S IPPL  Y tN C 

An n KENNET H R MORRI S 

695 WESTBROO K ROA D 

RJNGWOOD . N»0745 6 


f h « ccrufiei ihm tbc registrant is registered with the OS Deparuncnl o f Tmnsportmion u required hy 
W C FRPir t l07.Subp«t O 

rtu« oerniica* u ksjMfi irodei the authority of 49 U.S.C. 5108 It i  . unlawful to alter « (alalfy rtns 
doctmcni 

Rrg. No: U6I7U 551 04.1SU tawed: U6VI7/20I0 Etpim: Oh/30 2013 

RwM d Krrpine lUvjuirtr»Mti lot it » MagMraiinii Program 

The tnt»»»nn* uuul he maintained al Ihe principal plan uf nuannat lot a prii. d e| dime vcata fimn U K 
•law of mauanct of tbu I .atilicale of RegMlmiMi 

( I J A iwjrv of tbc repmut  n ttatcmcnt filed with PlfMSA and 
( i ) Tho Certificate of Regntratirei 

Each paw n tuhjaci lo ihe trgutniiun rcrnutrnieni nana] funuah lhai penuti'a ( ortilaTUc ..f Registration 
io» ( copy) and all other recunlt and urfcamaraon ocnjiminj u the mfnmuiion contained tn the regiamtiuu 
statement In an auilnrlwat rrprraeotaiire o» apevial agent of the U S Department of tnvnponimon wpon 
•jnaenej 

Each MMwr carrier (pmaie ui (01 lure) and each vcwcl operaua tubjcci to Ihe rcgniniian raqairnacui 
nunt keep a copy r>f the current C'ertiAcate ol Registration nt mother documnsi hsarog the registration 
member identified a* ihe "II S DOT llnma i Rrf No * Is each Unci and Buck moo r ur vcaacl (Dailea 
»m» semi-irailet» tun included) uaed in Irempnii hanrdem materiel! subicrt 10 Ihe renutralKm 
requirement The Centrkaet of Registration or iloormcnt hearing tbc regutrataw nuniho mtnl he mule 
available, opon ropjeai. • erdorcetaent penonoel 

Far Information, rontact die Hazardoua Material! Keahitai. «t Manager I'llH Prpa'lae and tlanrdnm 
Material, Safet) Ndmmiatration, I S rvpertmenl of Tinnsportation. IXXI New Jcnc> Avenue. SE. 
Waalimgnm. DC 20590. telephone (2(0) lorV-4109 
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U.S. DepartrTh*nt 
of Transportation 
Federa l Moto r 
Carrier Safety 1700 New J « M  V Avs.SE 

Administration W**wig«ort. DC 805*5 

•ay 11, 2011 

>" eaply r e fe  r t o  i 
UIDC? II ui.»K.t 13*11, 

KUUCETH K. HOSM* 
rwuiocirT 
utreosrve* smtui utc 
«« wamaooR Maui 
msmwooD, ru 07is* 

asjudcooos KSTSSTat.s saraTT FCIUCXT 
an Safety Permit IDi 0S-21«ll«-tU-B)l 

Ef fec t iv  e Datai stay 11, M i  l 

peer frjjeCKTB n. SBSJUSi 

Ttw H u u r e M  i materials Safety h r m l  t intSPI ra ve r i t t oa t io  n at the motor c a r r i e r '  s permission 
to mogeee I  n the trmnaponatioo of hatardeus materials 1 tared i  n 49 CTH las 40) by motor vehicle 
in in ters ta te  , intraatece. or foreign cneanrrce. 

Thia tastr w i l  l «a affwct lvw beginning Hay 11. 2011 ao3 remain a f f e c t i v  e through Axn.ll >B. vol ' i  : 
your company maintains lonpltance wi t  h the requiraraanta pertaining t  o rha aata and eecure 
anveamnt nf hnurdou* M t a r l a l  a Cot the prelect ion of the publ i  c 149 CFR IBS and othar applicable 
federal Motor Carrier Safety Swguletlune and Hacardouc Material fteguUtiousi Fai lure Co 
eaintatn compliance w i l  l consti tute s u f f i c i e n  t ground* (or suspension et revocation o  f t h i  s 
authori ty . 

W i l l f u  l and persistent nimrgmpl lance e l t  h applicable safoty r i r jmss regulations an evieUmcma Dy a 
• -'••<•' of Transportation safety f i tness rattnsj less than 'Sat isfactory* or try other 

indicators, could resul t I  n a proceeding requi t ing the holds: of th i  s peraut cc show cause a" to 
why th i  s authori ty should not ne suspended or tev><tad. 

For questions regarding thia Joounant you may contact rha fSJCSA Hatardoua Materials Div i s io  n at 
207-3SS-S121. 

Sincerely, 

John Van SteenlMig 
H i » c t o i  , Hftsca ot srtfori it aim raoplience 
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UNITED STATES OF AMERICA 
DEPARTMENT OF TRANSPORTATION 
PIPELINE AND HAZARDOUS MATERIAL S SAFETY ADMINISTRATIO N 

HAZARDOUS MATERIALS 
CERTIFICAT E OF REGISTRATION 
FOR REGISTRATION VEAR(S) 2010-2013 

Registrant : JOH N JOSEPH IN C 

Att n KJENNETH R MORRIS 

695 WESTBROO K R D 

R1NGWOOD, NJ 07456 


This certifies that the registrant is registered with tbc U.S. Department o f Transportation as required by 
49 CFR Part 107, Subpart 0 . 

This certificate is issued under the authority o f 49 U.S.C. 5108. It is unlawful to alter or falsify this 
document 

Reg. No: 061710 551 044SU Issued: 06/17/2010 Expires: 06/30/2013 

Krci.nl Keeping Requirements for tbr Registration Program 

• hefollowing murt he maintained at the principal place of business fot a period of three years frrmi ihe 
date of issuance of this Certificate of Registration: 

(1) A copy of the registration statement tiled with PHMSA. and 
(2) This Certificate of Registration 

Each peroral subject to the registration requirement must furnish that person's Certificate of Registration 
(or a copy) and all other records and information pertaining to the information contained in the registration 
statement tu on authorized representative or special agent of the U. S. Department of TrruTsportatton upon 
request 

Each motor carrier (private or far-hire) and each Vessel operator subject to the registration requirement 
must keep a copy of the current Certificate of Registration or another document beating the registration 
irumber identified as the "U S DOT Hazmat Reg. No * in each truck and truck tractor or vessel (trailers 
and semi-trailers not included) used (o transport hazardous materials subject to the registration 
requirement. The Certificate of Registration or document bearing the registration number must be made 
available, upon request, to enforcement personnel 

For information, contact the Hazardous Materials Registration Manager. PHH-62, Pipeline and Hazardous 
Materials Safety Administration. U.S. Department of Tiansportatioti, 1200 New Jersey Avenue, SI 
Washington, DC 20590, telephone (202) 366-4109 
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U S. Department 
of Transportation 

Carr ier Safety utUNew x n t  t *«e . s  E 

Admin i s t r a t i on WaaMemnn. DC IBtaO 

Jun* 2* s u  a 

I  n r e p l  y s a f e  r te< 
OSDOT S a l a  i I t a l i  a 

jctot », j o t s *  * 
VTCS rus t n u  n 
j o a  i j o a s  m inc 
»«• ararsaooa man 
atnonooB. so orasa 

•asasmna eamtaxa aarmr t i m i  r 
• Safety l i m i  t	 t s  i Ol - i  t t >tft- ej-maj 

arreet tse hate: J « ~ as. j i t  s 

TTia Uaaaideais Natarkala Salary reseat laMSSi i s v a r l t t c e l K s  i ml tke aero> psrmualoe 
" angege In the t i aneynr ta t lon ot baaardoaa a a - a t i . i  . t laced In 4ff era I IS 111 be sura l r e h l r l  s 
In l e tece tere . M  l aetata ot fo re ign i • majsmj 

n i i  a atas* v i l  l ha a f f s c t i f f  e besirsuag Juas at , l a  m end r e » l  n e f f e c t i v  e through June 10. M i  a t  l 
your rimminy maintains cossllaoce etch the l a a i U m a l  u pe r t a in ing ce the sets sod secure 
f s a s t a  t of haiardoua eat t r i a  l a tor t»a p in t act ion of ins p s b l i  r i«9 can jas ami x a a  i applu-as.a 
rederel Motor Carrier : . a :»r . leuule t lons «M saaaidoua material Segulauousl Sailura to 
maintain rosgil lanfe a n i  l l i u t  e a a f r i c i an  t yrnajiaffa f o  r euspsnelen cu revocaraiaa of UuVe 
autnor t ty 

l l l l l l u  l ana p e m e c s  m u . ; a i U « «  . a l i  n a f r - l i t s t l  s sarscy I l tneea taaaulatluaa ae evieenrad by a 
tffn>arr-leyit j  t TTar.apoital., . . ffataffy l i r t a s  a r a i u  g Ipsa than l u l  y nt By nthst 
.ndlcatace. could t ees l l la a rro-aaning l aqu i t ing t a t holder nf r s i  s i - . i i . i  r i  n sane ranee ss to 
vby r n l « sutnociry eheuU atri Se teajaralad or 

" i  t quae t f t una l a g e i r l l n  s e j u  s I yoa amy oontatr tlie rMCSA naaerdnus materials D l v l s U  a 
sag i s s - e u  t 

f ines naly. 

y*m Van Sff*»nt>ur<| 9­
niree ter . o f f i c  e ot t n t o  r and Qeapliano 
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2.2.2 Port of New Bedford 

Approval has been granted by the New Bedford Fire Department for the transfer of 
explosives fro m land to water at the Fish Island designated product transfer zone. 
The transfer procedure is described in more detail elsewhere in the Blast Plan. 
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2.2.3 US Coast Guard 

Cashman will apply for a permit to handle hazardous materials from the US Coast 
Guard for each transfer of explosives at Fish Island. A copy of the Permit as issued 
will be provided to the Owner's Representative prior to the transfer of explosives. 

A sample application form CG-4260 is shown on the next page. 
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u  s i APPLICATION AND PERMIT TO HANDLE 
iinssn Man sacusm HAZARDOUS MATERIALS 
U S COAST GUARD fSm mmvctom en Papa Si 
CO-«2S9fSSViSV«l 

To" FROM ISnan* Sueineu MCMUl and o  n pad*) 


CAPTAIN O  f THE PORT Sector New York 
U S COAST OUAHO 	 NE Dredging / Cashman 

100 Central Ave, HILLSIDE WJ 0T205 
aassas s *-.*. CAP.00 SV PROPER StatPPtNO NAME :» SNSSSN 

Explosives, Blasting, Type E UN0332 I  I 1.5D Contain 20.000 
Booatttra UN0042 I  I 1.1D Hag. 3.000 
Detonator Assemblies, Non-electric UN0361 I  I 1.4B Hag. 0.002 

t O t A  i 

VESSEL OR BAROE WATERFRONT F A C l u l  v 

Drillboa t / Transfer i  l B e r t  h 25 
PORT NEWARK. NJ Port Newark/Elisabet h Marine Terminal 
NB D r e d g i n  g t Caahmon 
100 C e n t r a  l Av  e 
HTl.f.STTiF fAT 
A t t n  : 
Stephe n Tobi n 
P r n . f r  r Mnnnuf r 

Apri l IS. 2011 

0400 to 0800 


I UNDFR5IAND and Mt 

mis*jfiTTaVr «• 

Stephen Tobin 
Project Hnnnan 

TM M  M m i n r. 
aPPftOVEO APPROVED TM THE FOLLOtVtNQ C^NTMTIONS DISAPPROVED 

RU SIONATURE fCaaaatiofWePtM. u i c W S a r o  T 

iwSPECTiON n/Esaci IOADMK; OAS.*) 
The a4aeega ol Sw cargo letad above hea bean repartee am excepted aa aanatactary 

SioiUTUBE AKO IVMITI6H I nan at CAega of V*ui5~ 

PREVIOUS ErxnoN is oescxf rr VESSEL COPT 

— r - ' '"" " " "  ' 
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 SAFETY , HEALTH & ENVIRONMENTAL 

This section of the Blast Plan specifically addresses safely and regulatory compliance 
matters as it pertains to the drilling and blasting work effort of the New Bedford 
Marine Commerce Terminal project. 

Also included is a discussion of emergency actions on the Drillboat, listing the 
pertinent emergency contact information. 

Standard safety procedures already in effect for this contract, such as Personal 
Health and Safety and Fire Prevention, are not referenced here. 

Contingency Plans for drilling and blasting operations are discussed i n a later Section 
in the Blast Plan, entitled 'Blasting Contingency Plans'. 

Product information and safety data on explosives materials are included towards the 
end of the Blast Plan in the Section entitled - Explosives Materials Information. 
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3.1 Marine Drilling and Blasting Safety 

Those responsible for our Safety Program are the following: 

Project Manager, Drillboat Superintendent, Blaster-in-Charge and other certified 
Blasters, Quality Control Manager and the Site Safety and Health Officer responsible 
for blasting operations. 

The Drillboat Superintendent shall have responsibility for and authority over all 
aspects of safety related to the drilling and blasting program. 

The Drillboat Superintendent interviews all new hires to determine their experience, 
knowledge, and suitability for the drilling and blasting environment. Upon 
application with Cashman all prospective employees must consent to an alcohol and 
drug screening test. During employment, employees are subject to random drug 
screening. Al l employees must receive clearance fro m the ATF for 'Employee 
Possessor' status. 

Al l personnel will complete a Safety Orientation prior to the start of the any work. 

Since the activities onboard the Drillboat are of a hazardous nature, appropriate 
personal conduct is important. 

<r~	 No person is allowed to work by himself or herself. 
<•>	 No active operation may be left without supervision. 
•	 No smoking or hot work are allowed on the Drillboat. 

No firearms are allowed on the Drillboat. 
A Nobody may take any action which may jeopardize the safety or health of any 

other person, or which may harm the environment, 

"v* Horse-play is not allowed. 

•	 Nobody is allowed to disable any safety system or fire protection system or alarm 

system. 
•v*	 No person under the influence of non-prescription drugs and/or alcohol will be 

allowed on the job site. 

The SSHO shall conduct monthly safety inspections on all equipment. Hazards 
observed are given to the Drillboat Superintendent or Blaster-in-Charge for 
corrective action. 

Any person who observes anything that may pose a potential danger to any part of 
the operations, must report this situation at once to the Drillboat Superintendent or 
the Blaster-in-Charge. 

The Drillboat Superintendent or Blaster-in-Charge shall conduct a weekly Safety 
Meeting. 

The appropriate Personal Protective Equipment will be issued to all crew members 
and must be worn where applicable. 

First-aid kits are available on the Drillboat. 
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All accidents are to be reported immediately to the Project Manager. The SSHO 
investigates loss of time injuries. 

Housekeeping is a continuous day-to-day duty for all workers. The Blaster-in-Charge 
is responsible for correcting observed hazards and maintaining a safe working 
environment. 

Toilet facilities are available on the Drillboat and should be kept clean and in good 
repair. 

Visitors must complete the required Safety Orientation prior to boarding the 
Drillboat. Al l visitors must sign in the Visitor Log Book when boarding the Drillboat 
and must at all times be accompanied by a company employee. Visitors wil l be issued 
the appropriate Personal Protective Equipment. Visitors must also sign out of the 
register when leaving the Drillboat. 

Any person who is supervising a trainee or a visitor, must at all times ensure that the 
trainee or visitor is aware of the any potential dangers that may exist in the work area 
or area being visited. 
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<PRINCIPA L STE P POTENTIA  L H A Z A R  D 	 R E C O M M E N D E  D C O N T R O L  S B o — Ho 	 > -* 
TRANSPORTATION OF Fire 	 Vehicles transporting explosive materials shall be equipped with one or 01 

t ft 	
<| 
n

EXPLOSIVE MATERIALS 	 more fire extinguishers of a type listed by a nationally recognized test 5' 
laboratory 0Jo 3. _ 

u  i 

(-!•
CO 3 < 

Fire 	 Persons engaged in the transportation handling, or other use of explosive tr £U a X 	 X t/l 
materials shafl not smoke carry matches, firearms, ammunitions, or flame 0* 
producing devices in the vehicle(s) Ss  S3 	 3 ' 

N 

3Poor Visibility 	 Display ail placards lettering, or numbering required by the U.S. >
Department of Transportation (USDOT) 	 c 

> 
ro '<Premature Detonation 	 Explosives shall not be transported with any other materials, cargoes, or Hi 03 

l — l  . 

crewmembers 

Premature Detonation 	 Blasting caps shall not be transported in the vehicle with other explosives O cn 
unless the conditions of 49CFR 177-835(g) can be met 

Premature Detonation 	 No other items shall be earned m the bed or body of any vehicle ra f  t 
transporting explosive materials 

• IPremature Detonation 	 Transportation of explosives from land to a watercraft shall be don  * in 
certified and approved magazines and shall be supervised by a certified §3 
explosives expert 

ft 
Theft of Product Vehicles transporting explosive matenals shall not be left unattended 

ro 

Vehicle Accident In case of an accident. Notification Instructions and Procedures on Securing I 
an Acodent Scene will be kept in the vehicle at alt bmes 	 X 

ro I! 
Vehicle Failure 	 Vehicle shall not be loaded beyond rated capacity and the products shall be era =r5' secured to prevent shifting CP 

ru m 

Vehicle Faluns Operators of the vehicles shall be physically fit. careful, reliable, and able to 5. 
- I 

read, write, and understand instructions in the English language 	 O 
3 
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PRINCIPAL STEP 

TRANSPORTATION OF 
EXPLOSIVE MATERIALS 
(continued) 

HANDLING OF 
EXPLOSIVE MATERIALS 

POTENTIAL HAZARD 

Venice Fa lure 

Vehice Fa-ljre 

Fire 

Fire 

Fire 

Premature Detonation 

Premature Detonation 

Prematura Detonation 

Premature Detonation 

Premature Detonation 

Premature Detonation 

RECOMMENDED CONTROLS 

Vehicles transporting explosive matenals shall be in good repair 

Only the authorized dnver and his/her helper shall be permitted to ride on 
any truck carrying explosive materials 

Magazines used for the storage of detonators shall be separated from 
magazines storing other explosive matenals by the Minimum Distance For 
Separation Of Magazines as specified in the Table of Distance or m an 
approved ATF combination magazine approved by the USCG 

Smoking matches firearms, open flames, or any flame producing device 
shall not be permitted within 100 feet of any magazine 

Smoking will be allowed only in a designated smoking area approved by the 
Dnll Boat Captain the USACE Safety Officer, and the USCG-MSO 

Only authorized and qualified persons should be allowed to handle and use 
explosives 

Containers shall be opened Only with non-sparkling tools or instruments 

Explosive matenals shall be removed from containers only as they ar t 

needed for immediate use 


Explosive matenals and/or pnmers shad be separated and taken to Ihe 
rtfasn-g u'ea n r w  t Oft] M l eo^t3T»rs 

Primers shall not be made up in excess of immediate need for holes to be 

Prrrners should be made up at the "site specific* Drill Frame 
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PRINCIPAL STEP POTENTIAL HAZARD RECOMMENDED CONTROLS 

HANDLING OF Premature Detonation Detonators pnmers. or other initiators shall not be stored in the same 
EXPLOSIVE MATERIALS magazine with explosives, or blasting agents 
(continued) 

Premature Detonation Magazines in which explosive matenals are stored shall not be used for any 
other purposes 

Theft of Materials After loading a blast, all excess explosive matenals and detonators shall be 
returned to the magazine day storage box. 

DAILY INVENTORY Theft of Materials Explosive matenals and related matenals shall be stored in facilities 
JUSTIFICATION required under the Alcohol. Tobacco, and Firearms Regulations contained 

tn 27 CFR 55 

Theft of Matenals Magazines are to be kept locked at all times and the keys m the possession 
of the Blaster(s) 

DRILLING ANO BLASTING Drilling into Loaded Holes Dnliing and loading of holes shall not be earned on m the same immediate 
areas Dnliing shall be separated from loading by at least eight (6) feet 

Personal Injury Personnel unnecessary for the operation are not allowed in the Blast Area 

Personal inruy Dnliing and loading shall be performed by trained Individuals under the 
supervision of a qualified person 

Personal Injury Safety glasses and hearing protection shall be worn while in a drilling 
environment 

Personal injury Personal flotation devices (PFD) shall be worn when on deck 

Personal Injury Personnel are not allowed on the dnll tower while the drill is operating in a 
production mode 
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PRINCIPAL STEP POTENTIAL HAZARD RECOMMENDED CONTROLS 

DRILLING AND BLASTING Personal Injury The walking surface from the magazines to the Blast Area shall be free of 
(continued) trip hazards and obstructions 

Personal Injury Standard audible signals shaft be used to warn of a blasting operation (see 
VVarnarQ SHyis) 

Personal injury Explosive matenals shall not be transported dunng crew changes 

Personal Injury In the event of a thunderstorm loading of charges shall cease and the 
Lightning Present Procedure shall be followed 

Premature Detonation Explosive materials shall be removed from their containers for immediate 
Married use 

Prematura Detonation Primers shall not be made up in or near magazines and shall be made up 
on an "as needed basis" 

Product Failure All drill holes shall be of a greater diameter than the cartridges or the 
explosive loading devices (pump hose) 

Product Failure Magazines shall be kept dean and dry at all times 

Product Failure Explosive matenals shall be arranged so the oldest stock will be used first 

Product Failure Explosive matenals shall be stored in their original containers lying flat 

LOADING FOR BLASTING Personal Injury Explosives will be delivered directly to the site tor one days use only (or i 
authorized by regulatory agencies) 

Personal injury The Blast Area shall be kept free of any equipment operations, or 
persons not essential to the loading process 

Personal Injury Tamping shall be done with an approved non- sparking loading pole 
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PRINCIPAL STEP POTENTIAL HAZARD RECOMMENDED CONTROLS 

LOADING FOR BLASTING Personal Injury Primers shall not be lamped 
(continued) 

Personal Injur) Cartridges or boosters shall be pnmed only in the number required for a 
single round 

Personal Injury No detonator shall be inserted in explosive materials without a cap well or 
without first making a hole In the cartridge with a non-sparking tool of proper 
size 

Personal Injury No explosive material or loaded hole shall be left unattended on the Drill 
Boat 

Personal Injury No holes shall be loaded except those to be fired m the designated blast 

Premature Detonation Holes will not be loaded in the prospect of thunderstorms indicated by the 
Weather Bureau, Coast Guard, or static electricity detected by ihe lightning 
detector 

Vibration Control Loaded holes or charges shall be verified and documented on the Frame 
Log before firing 

Vibration Control Loaded holes shall be stemmed to the collar with non-combustible matenals 
as designed 

FIRING Misfire The person attaching the noseless lead-m connections shall fire the shot 

Personal Injury Prior to the ftnng of the shot, all persons in the Blast Area shall be warned 
of the blast 

Personal Injury The blast shall not be fired until it is certain that everyone has retreated to a 
safe position 
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PRINCIPAL STEP POTENTIAL HAZARD RECOMMENDED CONTROLS 

FIRING Personal Inrury All wasting operations shall use signals as stated in the Method ol 
(continued) Operatic! 

Personal Injury Pnor to each shot, marine security shall be posted up and down channel at 
designated safety zone 

Premature Detonation Acadental detonation is avoided by strict adherence to the blast procedures 
and Method of Operation 

INSPECTION Personal Iniury immediately after the blast has been fired the noiseless lead-in shall oe 
disconnected from the shock tubing exploder 

Personal Injury An inspection shall be made by the blaster to determine that all charges 
have been detonated 

Personal Injury Other persons shall not be allowed to retum to the Blast Area until an Ail 
signal is given 

MISFIRE Detonation Failure Misfires shall be handted under the direction of the Blaster-in-Charge 

Detonation Failure No other work is to be done except that which is necessary to correct the 
hazard of the misfire 

Detonation Failure The trunk Una and shot cable will be inspected to assure no misfires 
occurred 

Detonation Failure If a diver is used to correct a misfire the dive team shall be briefed and 
have the proper qualifications in the use of explosives 

Premature Detonation Dnliing shall not be permitted until all misfires have been detonated or the 
blaster authorizes work to proceed under the Misfire and Contingency Plan 
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PRINCIPAL STEP POTENTIAL HAZARD 	 RECOMMENDED CONTROLS 

TA GOUT/LOCK OUT When a Aver n required to • At the "site-specific" Pre-Dive Meeting, the Btaster-m-Cfiarge will 
assist in correcting a Misfire or receive a tagged lock and key to be placed on the shot initiator's 
a Contingency Plan, a Day Bgx 
Tag out/Lockout procedure 
must be implemented 

The "Blaster-in-Charge" wiH then tag and lock the Day Box. returning 
the key back to the Dive Supervisor 

The Noiseless Lead-ins are to stay locked in the cap magazine until the 
dive has been completed and the diver is back "on deck" 

•	 When the "Dive Supervisor" informs all parties that the ] 
completed the Noiseless Lead-Ins may be connected to the Trunkime 
or Downlines for the shot to be re-fired 

•	 The "Dive Supervisor" will then remove the tacKxitftnctasul aSowing the 
Blaster-m-Charge" access to the initiator(s) for completion of the 

SPEFICIC HAZARDS 	 Drowning Personal flotation devices (PFD's) are to be worn when "on deck" 

Loss/Injury to Eyesight 	 Eye protection is available for gnnding. brazing, welding and drilling 
operations. 

Loss/injury to Heanng 	 Hearing protection shall be worn m identified noise hazard 

Personal Inrury 	 Eyewash/shower stations and proper protective gear will be available at all 
times 

Personal Inrury 	 Employees are required to wear hard hats, safety glasses and PFD's at all 
times 

Respiratory Failure 	 Respiratory protection is issued for specific hazards. 
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PRINCIPAL STEP 

BOULDER BLASTING IN 
EXCAVATOR BUCKET 

BOULDER BLASTING IN 
SCOW 

POTENTIAL HAZARD 

Personal injury 

Personal injury 

Personal Injury 

Personal Injury 

Personal Injury 

Personal Injury 

Personal Injury 

Premature Detonation 

Personal injury 

Personal injury 

RECOMMENDED CONTROLS 

Personal Fall Protechon Equipment shall be worn at all times when working 
more than 6 feet above the deck surface 

Safety glasses hearing protection, and respiratory protection shall be worn 
while hand dnliing boulders 

Personal flotation devices shad be worn wnrie on deck or working over 

water 


At no time shaJ any employee enter any area so that the shifting of the 

boulder could cause a pinch or crushing injury 


Suitable ladders or scaffolding shall be used to gam access to the upper 
surface of the boulder for drilling/loading operations 

A  l hosts in the boulder shall be drilled prior to loading any holes with 

explosives 


While loading explosives in a boulder, the area shall be kept clear of all 
unnecessary personnel 

All sources of ignition or fire shaM be controlled and restricted from the time 
that explosives are removed from the magazine, until the boulder blast is 

and the all Clear" is given by the blaster 

Personal Fall Protection Equipment shall be worn at all times when working 
more than 6 feet above the deck surface 

Safety glasses hearing protection, and respiratory protection shaH be worn 
while hand drilling boulders 
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PRINCIPAL STEP 

BOULDER BLASTING IN 
SCOW (continued) 

CONCLUSION 
Hazards and preventative 
them with immediate and 

POTENTIAL HAZARD 

Personal injury 

Personal Injury 

Personal Injury 

Personal Injury 

Personal Injury 

Premature Detonation 

MMbl 

Personal Inrury 

are not limited to this plan
action 

RECOMMENDED CONTROLS 

Personal flotation devices shall be worn write on deck or working over 
water 

At no time shaH any employee enter any area so that the shifting of the 
boulder could cause a pinch or crushing injury 

Suitable ladders or scaffolding shall be used to gain access to the upper 
surface of the boulder for drilling/loading operations 

All holes m the boulder shall be drilled prior to loading any holes with 
explosives. 

While loading explosives m a boulder, the area shall be kept clear of all 
unnecessary personnel 

All sources of ignition or fire shall be controlled and restricted from the time 
that explosives are removed from the magazine, until the boulder blast is 
detonated and the all Clear" is given by the blaster 

Care shall be taken in the placement of the blasting mats to insure that the 
noiseless lead in line is not < 

While placing Wasting mats over the boulder, adequate signaling personnel 
shall be utilized to adequately signal the crane operator 

 Continuous efforts will be made to observe for hidden hazards and correct 

Page 9 of 9 



Safety, Health 6t Environmental New Bedford 2013 - Operational Blasting Plan 

3.3 Emergency Action Plan 

An approved emergency action plan is already in effect for the project. Some 
elements specific to the marine drilling and blast work effort are addressed here. 

3.3.1 Drillboat Emergency Alarms 

The Drillboat shall maintain an alarm system with distinctive signals. When an 
emergency situation arises on the Drillboat, the general alarm wil l be sounded. 
Activation stations will be placed at strategic locations throughout the Drillboat, both 
on deck and below deck. A large electric bell will be utilized as the emergency alarm, 
and will be distinctive in sound fro m the blasting signals: 

FIRE ALARM 

continuous short rings 

GENERAL QUARTERS 

3 long rings, repeated 

EVACUATION ALARM 

continuous long rings 

Immediately after the alarm was activated, the Drillboat Superintendent or the 
Blaster-in-Charge must be notified of the situation, so that the appropriate action can 
be taken. The person in either of these two positions who is notified first, must take 
charge of the situation take appropriate action. 
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New	 Bedford 2013 - Operational Blasting Plan Safety, Health a Environmental 

3.3.2 Emergency Plan - After Hours 

Whenever blasting product(s) are present on the Drillboat, a valid Licensed 
Massachusetts Blaster will be on-board at all times. During non-work hours 
(Sundays and Holidays) each shift change wil l identify the person in charge or "on­
call". The Blaster-in-Charge must check in with the person on-call every 4 hours to 
verify all is well. 

I n the event of sickness, injury, fire, or collision with another vessel, the following 
procedures will be followed: 

•	 I n the event of an EMERGENCY, the on-site Blaster-in-Charge shall notify the 
individual on-call by cellular phone. The EMERGENCY condition will be 
identified and a solution agreed upon, 

-v* The Blaster-in-Charge shall not leave the Drillboat until a replacement arrives 
unless the condition is life threatening. 

*fr Should the Blaster-in-Charge need to be replaced, a second vessel will be 
dispatched from the dock facility to relieve the sick or injured person. 

I n the event of a FIRE, the Blaster-in-Charge wil l notify the individual on-call, the 
USCG Marine Safety Officer (MSD New Bedford) and the New Bedford Harbor 
Development Commission of a fire condition and attempt to keep the fire away from 
the magazine area. 

Should the fire condition become out of control, the Blaster-in-Charge wil l evacuate 
the barge and remain at a safe distance until help arrives to evaluate which safety 
measures need to be taken. 

NOTE: DO NOT FIGHT EXPLOSIVE F I R E S 

I n the event an unfamiliar or unidentified vessel approaches the drill boat, the 
tending vessel Boat Captain shall first notify the Blaster-in-Charge of an approaching 
vessel, then notify the vessel that it is approaching a secured area and should leave 
immediately. I n case of an unauthorized entry on the drill boat, the Blaster in Charge 
shall notify the authorities of an UNAUTHORIZED ENTRY and advise the 
unauthorized person(s) that they have boarded a secured vessel and that authorities 
have been notified. 

Al l keys to the magazines are in the possession of the Blaster-in-Charge. 

GENERAL NOTES: 

Cellular phones and marine radios will be on-board with backups at all times. 

Prior to the end of the workday, emergency phone numbers wil l be verified and the 
person on-call will be identified to the Blaster-in-Charge. 

Vessels wil l be at the "site location" and at the Cashman Weeks NB staging yard and 
available at all times. 
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Safety, Health 8t Environmental New Bedford 2013 - Operational Blasting Plan 

3.3.3 Emergency Contact Information 

A list of emergency contact telephone numbers for the drilling and blasting team and 
other stakeholders in the safety and security of the operation wil l be developed and 
the final document provided to the Project Director prior to the start of operations. 

Information on the emergency contact list will be reviewed once a month to ensure 
that the contact information is correct by calling every name on the list to verify that 
the number is working and the person is still the appropriate contact for the 
organization listed. 

Cashman Weeks NB 

Stephen Tobin (Dredge & Drillboat Manager) (508) 353-5202 (cell) 

Nathan Gilbert (Drillboat Superintendent) (857) 939-4229 (cell) 

Cashman Weeks NB, New Bedford office (774) 202-6018 

Contract Drilling & Blasting LLC 

Albert vanNiekerk (President) (612) 819-5752 (cell) 

Ralph Reese (Blasting Consultant) (904) 501-5216 (cell) 

John Tognazzi (Blaster-in-Charge) (508) 341-0209 (cell) 

Jacksonville, FL office (904) 241-4015 

Explosives Supply, Inc. 

Ken Morris (President) (201) 841-2198 (cell) 

John Joseph (CEO) (973) 390-8045 (cell) 

Ringwood, NJ office (973) 839-8030 

Bob Combs (Dyno Nobel, Inc.) (484) 824-5301 (cell) 

US Coast Guard - MSP New Bedford (508) 999-0072 


Duty Officer VHF CH16 


Port of New Bedford Harbor Development Commission 

Jeffrey D. Stieb (Executive Director) (508) 961-3000 

Edward Anthes-Washburn (Deputy Port Director) (508) 961-3000 
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New Bedford 2013 - Operational Blasting Plan Safety, Health & Environmental 

New Bedford EMS 

EMERGENCY 911 


CHEMTREC (explosives products emergency helpline) 

Maritime Callers

State of Massachusetts Fire Marshall 

Stephen D. Coan

Emergency Access Telephone (24/7)

New Bedford Fire Chief 

Michael Gomes

BATF Explosives Theft Hotline 

8:00 a.m. - 5:00 p.m. EST

After hours

 (703) 527-3887 


 (978) 567-3111 


 (978) 567-3110 


 (508) 991-6124 


 (800) 461-8841 


 (888) 283-2662 
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New Bedford 2013 - Operational Blasting Plan 	 Transportation & Storage of Explosives 

TRANSPORTATION & STORAGE OF EXPLOSIVES 

I n	 this section, the plan for transportation of explosives materials from the supplier 
factory or storage magazines to the job site, and in-use storage of these materials, are 
described: 

•v*	 On-Shore transportation from the supplier site to an approved transfer dock; 
Transfer of Explosives 

From the transfer dock onto the Drillboat or a transfer vessel 
4- From the transfer vessel to the Drillboat (when applicable) 

Waterways Transportation 

In-use storage on the Drillboat 
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Transportation 6 Storage of Explosives New Bedford 2013 - Operational Blasting Plan 

4.1 On-Shore Transportation 
4.1.1 Documentation 

Copies of Commercial Drivers Licenses wit h Hazmat endorsements for the drivers of 
vehicles transporting explosives to the transfer location wil l be provided. 
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New Bedford 2013 - Operational Blasting Plan Transportation & Storage of Explosives 

4.1.2 Explosives Transportation Routing 

The transportation routing from the explosives supplier to Fish Island in the Port of 
New Bedford is shown below. 
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Transportation a Storage of Explosives New Bedford 2013 - Operational Blasting Plan 

4.1.3 Inspection List of Trucks t o be used fo r Explosives Deliveries 

The inspection lists for the trucks to be used by Explosives, Supply, Inc. for the 
delivery of explosives are shown below. 
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New Bedford 2013 - Operational Blasting Plan Transportation & Storage of Explosives 

RECORD OP ANNUAL INSPECTION 
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Transportation & Storage of Explosives New Bedford 2013 - Operational Blasting Plan 

RECORD OF ANNUAL INSPECTION 
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New Bedford 2013 - Operational Blasting Plan Transportation & Storage of Explosives 

4.2 Layout of Drillboat 

The layout for the drillboat 'Kraken', showing the emergency escape routes, is 
depicted below. A larger format printout is included as in insert. 
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Transportation & Storage of Explosives New Bedford 2013 - Operational Blasting Plan 

4.3 Transfer of Explosives 
Notice must be given to the U.S. Coast Guard MSD New Bedford prior to the delivery 
of explosives, and confirmed 24 hours prior to delivery of explosives: 

-$> Call Facilities Chief (US Coast Guard - MSD New Bedford) 

The transfer of explosives fro m land to the Drillboat or to a transfer vessel, will be 
accomplished as described in the paragraphs below. 

When explosives materials are transferred at the dock, the standard Explosives 
Supply, Inc. bill of lading wil l be used. The qualified person representing Explosives 
Supply, Inc. in the transfer of explosives and an Authorized Person (Authorized 
Agent) from Cashman, will both sign the delivery documentation upon completion of 
the transfer. 

The Blaster-in-Charge will make the appropriate adjustments to the inventory on the 
Drillboat once the explosives materials have been taken on board and have been 
secured in the temporary storage-in-use facilities. 

See elsewhere in this document a list of Authorized Agents who are authorized to 
sign for the delivery and acceptance of explosives materials and to take custody of 
these materials on behalf of the Contractor. 

The dock where the transfer takes place is designated by the New Bedford Fire 
Department and wil l have the appropriate security measures in place to prevent 
access by unauthorized persons. For this project, Fish Island in the Port of New 
Bedford wil l be used as transfer dock. 

The Blaster-in-Charge or a licensed blaster will directly supervise all transfer 
activities and ensure the security of the products under his her supervision. 

When the Drillboat is not brought to the dock for the transfer, boosters and 
detonators may be transferred from the delivery dock to the Drillboat using a 
transfer vessel approved by the US Coast Guard for this purpose. Note that products 
must not be mixed: high explosives MUST be segregated fro m detonators. 

4.3.1 Transfer of Packaged Blasting Agents 

The packaged emulsion product will be of Blasting Agent 1.5 grade and will arrive 
from the explosives supplier in a container. A suitable crane will be utilized to 
transfer the container with its contents from the truck onto the Drillboat or transfer 
vessel. The blasting agents wil l be transferred first to the Drillboat or transfer vessel, 
and no other products will be transferred until this has been completed. 

4.3.2 Transfer of Class A or 1.1 D High Explosives 

When the transfer of the packaged blasting agents has been completed, the transfer 
of the Class A and the 1.1D high explosive wil l commence. 

Explosives wil l be loaded into a transfer box, segregating explosive by type, then 
transferred to the Drillboat or transfer vessel using a crane. 
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New Bedford 2013 - Operational Blasting Plan Transportation & Storage of Explosives 

After all high explosive products have been secured in their respective magazines, the 
transfer of detonators will begin, with detonators being loaded into a transfer box, 
which is then transferred to the Drillboat or transfer vessel using a suitable crane. 

Note: The transfer of Class A or Class C Explosives will not take place until all 
packaged products have been transferred. 

4.3.3 Transfer to Drillboat from Transfer Vessel (when applicable) 

I f a transfer vessel is used to transfer product to or fro m the Drillboat, the spuds 
must be down so that the Drillboat is steady prior to any transfer. Al l drilling and 
loading must be stopped before the transfer can occur. The same method is used for 
the transfer the explosives products from the transfer vessel to the Drillboat, as was 
used to transfer product from the dock onto the transfer vessel. 

© Contract Drilling a Blasting LLC Revision 1.0 4.9 



Transportation a Storage of Explosives New Bedford 2013 - Operational Blasting Plan 

4.3.4 Transfer Vessel 

The layout of the transfer barge 'The Margaret' is shown below. Cashman Weeks NB 
does not anticipate utilizin g this vessel unless necessary. 
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New Bedford 2013 - Operational Blasting Plan Transportation & Storage of Explosives 

4.4 Transportation over Water Safety Checklist 

The followin g checklist wil  l be used by the Blaster-in-Charge, or his designated 
certified Blaster, prio r t o transfer o f explosives materials f ro  m lan d t o water, and 
prio r t o transportation o f explosives o n regulated waterways t o ensure compliance 
wit h the appropriate regulations. 

4.4.1 Compliance with 33 CFR 

33 CF R 6.12 Supervision and control of explosives or other dangerous 
cargoes. 

6.12-1 General Supervision & Control 

The Captain of the Port may supervise and control the transportation, handling, 
loading, discharging, stowage, or storage of hazmat on board vessels as covered by 
the regulations in 49 CFR Parts 170-189,46 CFR 150-156, 46 CFR Parts 146-148 
and the regulations governing tank vessels (46 CFR Parts 30-39) 

33 CF R 126.16 Conditions for Designating a "Facility of Particular 
Hazard" 

(a) BASIC REQUIREMENTS. The facility shall comply with all the conditions i n 
33 CFR 126.15 except where specifically waived by 33 CFR 126.11. 

(b) WARNING ALARMS. Warning alarms shall be installed at the waterside facility 
to warn approaching or transiting water traffic of immediate danger in the event of 
fire or cargo release. Warning alarms shall be of the siren type, or the emergency 
rotating flashing light type, and be sufficient intensity to be heard, or seen, a 
distance of 1 mile during normal facility working conditions. The alarm signal shall 
not conflict with local municipal prescription. 

33 CF R 126.19 Issuance of Permits for Handling Designated 
Dangerous Cargo 

Upon the application of the owners or operators of a designated waterfront facility 
or of their authorized representatives, the Captain of the Port is authorized to issue 
a permit for each transaction of handling, loading, discharging, or transporting 
designated dangerous cargo at such waterfront facility provided the following 
requirements are met: 

(a) The facility shall comply in all respect with the regulations in this subchapter. 

(b) The quantity of designated dangerous cargo, except Class 1 (explosive) shipped 
by or for the Armed Forces of the United States, on the waterfront facility and 
vessels moored thereto shall not exceed the limits as to maximum quantity, 
isolation and remoteness established by the Captain of the Port. Each permit 
issued under these conditions shall specify that the limits so established shall not 
be exceeded. 

33 CF R 151.59 Placards 
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(b) The master of each ship shall ensure that one or more placards meeting the 
requirements of this section are displayed in prominent locations and in sufficient 
numbers so that they can be read by the crew and passengers. 

33 CF R 155.450 Placard 

(a) A ship, except a ship of less than 26 feet in length must have a placard of at least 
5 by 8 inches made of a durable material, fixed in a conspicuous place in each 
machinery space or at the bilge and ballast pump control station stating the 
following "Discharge of Oil Prohibited" 

33 CF R 175.201 Ventilation 

No person shall operate a boat built after July 31,1980, that has a gasoline engine 
for electrical generation, mechanical power, or propulsion unless it is equipped 
with an operable ventilation system that meets the requirements of 33 CFR 
183.610 and 183.620 

4.4.2 Compliance with 46 CFR 

46 CF R 25.25 Personal Floatation Devices 

(a) No person may operate a vessel to which this subpart applies unless it meets 
the requirements of this subpart. 

(b) Each vessel not carrying passengers for hire, less than 40 feet in length must 
have at least one life preserver (Type I PFD), buoyant vest (Type II) , or marine 
buoyant intended to be worn (Type I I  I PFD) for each person on board. 

(c) Each vessel carrying passengers for hire and each vessel 40 feet in length or 
longer not carrying passengers for hire must have at least one life preserver for 
each person aboard. 

46 CF R 25.30 Fire Extinguishing Equipment 

(a) The provisions of this subpart with the exception of 25.30-90, shall apply to all 
vessels contracted for on or after November 19,1952. Vessels contracted for or 
prior to that date shall meet the requirements of 25.30-90. 

25.30-10 
(b) For the purpose of this Subchapter, all required hand portable and semi 
portable fire extinguishing systems shall be of the BRAVO type; i.e. suitable for 
fighting fires involving flammable liquids, grease, etc. 

25.30-15 

(a) When a fixed fire extinguishing system is installed, it must be a type approved 
or accepted by the Commandant (G-MSE) or by the Commanding Officer, U.S. 
Coast Guard Marine Safety Center. 

25.30-20 
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(b) MOTOR VESSELS. Al l motor vessels shall carry at least the minimum number 
of hand held portable extinguishers as set forth i n Table 25.30-20 (b) (1). 

46 C F  R 25.35-1 Backfire Flame Control 

(a) Every gasoline engine installed in a motorboat and motor vessel after April 25, 
1940 shall be equipped with an acceptable means of backfire control. 

(b) Installations made before November 19,1952 need not meet the requirements 
of this subpart and may be continued in use as long as they are servicable and in 
good condition. 

4.4.3 Compliance with 49 CFR 

49 CF R 176.60 "No Smoking" Sign 

When smoking is prohibited during the loading, stowing, storing, transportation, 
or unloading of hazmat by this part, the carrier and the master of the vessel are 
jointly responsible for posting "No Smoking" signs in conspicuous locations. 

SUBPART G - Detailed Requirements for Explosives 

176.100 Permit for Divisions 1.1 and 1.2 (explosive) materials. 

Before Divisions 1.1 and 1.2 (explosive) materials maybe discharged from, loaded 
on, handled or restowed on board a vessel at any place in the United States, the 
carrier must obtain a permit from the COTP in accordance with the procedures i n 
33 CFR 126.19. Exceptions to this permit requirement may be authorized by the 
COTP 

49 CF R 176.105 Loading and Unloading of Explosives 

Class A or Class B explosives (except special fireworks), may not be loaded on a 
vessel until all other cargo has been loaded on board a vessel. No explosives may be 
loaded or unloaded at the same time that other cargo is being handled. 

(a) Packages of Class 1 (explosive) materials may not be thrown, dropped, rolled, 
dragged, or slid over each other or over a deck. 

(b) When Class 1 (explosive) materials are stowed i n a hold below one in which any 
cargo is being handled, the hatch in the deck dividing the two holds must have all 
covers securely in place. 

(c) Drafts of Class 1 (explosive) materials must be handled in accordance with the 
following: 

(1) A draft may not be raised, lowered, or stopped by sudden application of power 
or brake. 
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(2) A draft may not be released by tripping or freeing one side of the cargo-
handling equipment and tumbling the Class 1 (explosive) materials off. 

(3) Al l drafts, beams, shackles, bridles, slings, and hoods must be manually freed 
before the winch takes control. 

(4) Slings may not be dragged fro m under a draft by winching except for the 
topmost layer i n the hold when power removal is the only practical method and 
when the cargo cannot be toppled. 

(5) Handles or brackets on packages in a draft may not be used for slinging 
purposes. 

(d) A combination woven rope and wire sling or a sling that is formed by use of an 
open hook may not be used in handling Class 1 (explosive) materials. 

(e) Only a safety hook or a hook that has been closed by wire may be used i n 
handling drafts of Class 1 (explosive) materials. 

(f) Wire rope or wire rope assemblies, including splices and fittings, used i n 
handling Class 1 (explosive) materials must be unpainted and kept bare to permit 
inspection of their safe working condition. A mechanical end fitting (pressed 
fitting) may be used i n place of an eye splice, i f the efficiency of the mechanical end 
fitting is at least equal to the efficiency of an eye splice prepared as prescribed in 29 
CFR 1918.51(c)(1). 

(g) Packages of Division 1.1 and 1.2 materials that are not part of a palletized unit 
must be loaded and unloaded from a vessel using a chute, conveyor or a 
mechanical hoist and a pallet, skipboard, tray or pie plate fitted with a cargo net or 
sideboards. 

(h) Packages of Division 1.1 and 1.2 (explosive) materials must be loaded or 
unloaded i n accordance with the following: 

(1) A cargo net with a pallet, skipboard, tray, or pie plate, must be loaded so that no 
more than a minimum displacement of packages occurs when it is lifted. 

(2) A cargo net must completely encompass the bottom and sides of the draft. The 
mesh of the cargo net must be of a size and strength that wil l prevent a package i n 
the draft fro m passing through the net. 

(3) When a tray is used i n handling packages, no package may extend more than 
one-third its vertical dimension above the sideboard of the tray. 

(i) A landing mat must be used when a draft of nonpalletized Division 1.1 or 1.2 
(explosive) materials is deposited on deck. The landing mat must have dimensions 
of at least 1 m (3 feet) wide, 2 m (7 feet) long, and 10 cm (3.9 inches) thick, and be 
made of woven hemp, sisal, or similar fiber, or foam rubber, polyurethane or 
similar resilient material. 
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(j) I n addition to the other requirements of this section, packages of Division 1.1 
and 1.2 (explosive) materials must be handled in accordance with the following: 

(3) Packages may not be lifted over any hazardous materials. 

(4) The height of any structure, equipment, or load on a deck over which packages 
must be lifted may not be higher than the hatch coaming or bulwark, or 1 m (3 
feet), whichever is greater. 

(k) Unpackaged explosive devices may not be handled by their liftin g lugs or 
suspension lugs. 

(1) A chute may not be used when loading or unloading Class 1 (explosive) 
materials in compatibility group A or B. 

49 CF R 176.108 Supervision of Class 1 (explosive) materials during 
loading, unloading, handling and stowage. 

(a) During the loading, unloading, handling and stowage of Class 1 (explosive) 
materials, a responsible person shall be in constant attendance during the entire 
operation to direct the loading, unloading, handling and stowage of Class 1 
(explosive) materials, including the preparation of the holds. The responsible 
person must be aware of the hazards involved and the steps to be taken i n an 
emergency, and must maintain sufficient contact with the master to ensure proper 
steps are taken i n an emergency. 

(b) Each person involved in the handling of Class 1 (explosive) materials on a vessel 
shall obey the orders of the responsible person. 

(c) The responsible person must inspect all cargo-handling equipment to 
determine that it is in safe operating condition before it is used to handle Class 1 
(explosive) materials. 

49 CF R 176.120 Lightning protection. 

A lightning conductor grounded to the sea must be provided on any mast or similar 
structure on a vessel on which Class 1 (explosive) materials are stowed unless 
effective electrical bonding is provided between the sea and the mast or structure 
fro m its extremity and throughout to the main body of the hull structure. (Steel 
masts in ships of all welded construction comply with this requirement). 

49 CFR176.137 Portable magazine. 

(a) Each portable magazine used for the stowage of Class 1 (explosive) materials on 
board vessels must meet the following requirements: 

(1) I t must be weather-tight, constructed of wood or metal lined with wood at least 
2 cm (0.787 inch) thick, and with a capacity of no more than 3.1 cubic m (110 cubic 
feet). 
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(2) Al l inner surfaces must be smooth and free of any protruding nails, screws or 
other projections. 

(4) When constructed of metal, the metal must be not less than 3.2 mm (0.126 
inch) thick. 

(5) Runners, bearers, or skids must be provided to elevate the magazine at least 10 
cm (3.9 inches) fro m the deck. Padeyes, ring bolts, or other suitable means must be 
provided for securing. 

(6) I f the portable magazine has a door or hinged cover, the door or cover must 
have a strong hasp and padlock or equally effective means of securing. 

(7) The portable magazine must be marked on its top and four sides, in letters at 
least 8 cm (3 inches) high, as follows: 

EXPLOSIVES-HANDLE CAREFULLY-KEEP LIGHTS AND FIRE AWAY. 

(b) A portable magazine which meets the requirements for a type 2 or type 3 
magazine under 27 CFR part 55 subpart K may be used for the stowage of Class 1 
(explosive) materials on board vessels. 

(c) A portable magazine with a capacity exceeding 3.1 m3 (110 cubic feet) maybe 
used for the stowage of Class 1 (explosive) materials under such construction, 
handling, and stowage requirements as the COTP approves. 

§ 176.150 Radio and radar. 

(b) During the loading or unloading of all explosive articles (except those i n 
Division 1.4 [explosive]), no radio or radar transmitter may be used within 50 m 
(164 feet) of such articles except for VHF transmitters the power output of which 
does not exceed 25 watts and of which no part of the antenna system is within 2 m 
(7 feet) of the Class 1 (explosive) materials. 

§ 176.156 Defective packages. 

(a) No leaking, broken, or otherwise defective package containing Class 1 
(explosive) materials, including packages which have been adversely affected by 
moisture, may be accepted for shipment. The master or person i n charge of a vessel 
on which there is a defective package containing Class 1 (explosive) materials must 
seek advice from the shipper concerning withdrawal, repair, or replacement. No 
repair of damaged or defective package containing Class 1 (explosive) materials 
may be performed on board a vessel. 

(b) No Class 1 (explosive) material, which for any reason has deteriorated or 
undergone a change of condition that increases the hazard attendant upon its 
conveyance or handling, maybe moved i n the port area, except as directed by the 
COTP. 

(c) I f any package of Class 1 (explosive) materials, or seal of a package of Class 1 
(explosive) materials, appears to be damaged, that package must be set aside for 
examination and repair or otherwise legally disposed of as directed by the shipper. 
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(d) I f any Class 1 (explosive) materials are spilled or released from a package, the 
responsible person must ensure that an appropriate emergency response is 
undertaken in accordance with the emergency response information required 
under §172.602 of this subchapter. The master of the vessel must report each 
incident involving spillage or release of Class 1 (explosive) materials to the COTP as 
soon as practicable. 

49 CFR 176.160 Protection against weather. 

Any person loading or unloading packages containing Class 1 (explosive) materials 
shall take adequate measures to prevent these packages from becoming wet. 

49 CFR 176.162 Security. 

A responsible person must be present at all times when the hatches of spaces 
containing Class 1 (explosive) materials are open. No unauthorized person maybe 
permitted to access spaces in which Class 1 (explosive) materials are stowed. 
Magazines must be secured against unauthorized entry when loading has been 
completed, or when loading or unloading is stopped. Packages containing Class 1 
(explosive) materials may not be opened on board ship. 

49 CFR 176.164 Fire precautions and firefighting. 

(a) Matches, lighters,fire, and other ignition sources are prohibited on and near 
any vessel on which Class 1 (explosive) materials are being loaded, unloaded, or 
handled except in places designated by the master or the COTP. 

1 
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4.5 Waterways Transportation 
4.5.1 Procedure 

The US Coast Guard wil l be notified within 4 hours of the time that any explosives 
materials are transported on regulated waterways. This is anticipated to happen after 
explosives materials have been transferred from land to a transfer vessel at an 
approved dock facility, in order to transport the explosives materials to the Drillboat 
at the rock removal area. The transportation might also be effected by loading the 
explosives materials directly onto the Drillboat itself and then moving the Drillboat 
to the work area. 

Transfer procedures, transfer boxes and storage magazines are discussed in another 
Section in this document. 

4.5.2 Documentation 

Prior to any such transportation over regulated waterways, the US Coast Guard and 
the Captain of the Port will be provided with a completed copy of Form CG-4260 
listing the types of explosives products and quantities of each product to be 
transported. A copy of the Permit as issued will be provided to the Project Director. 
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4.5.3 Placards 

The following placards wil l be used to designate the different explosives materials 
during transportation and for in-use storage on waterways. 

Container (Packaged Blasting Agent) 

Transfer Box or Magazine - Boosters (Cast Boosters) 

Transfer Box or Magazine - Non-electric Detonators 

4.5.4 Certified Blasters 

The Blaster-in-Charge for the project will have ful l authority over the transportation 
and storage of explosives materials. He may assign a certified Blaster from his crew 
to accompany explosives materials during transportation. 
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4.6 In-Use Storage of Explosives on Drillboat 

When explosives products are taken onboard the Drillboat at the jobsite, i t is 
considered to be 'storage in use' (temporary storage while in use). 

The following explosives products or equivalents will be considered to be 'in-use 
storage': 

•v*	 Packaged Explosives Product (in an approved storage container): 

•	 BLASTEX® PLUS TX (Booster Sensitive Emulsion) 

A	 Cast Booster (in an approved booster magazine): 


4 TROJAN® SPARTAN® 


•v*	 Initiation System (in an approved detonator magazine): 

•¥ Nonel® Starter 
4- NONEL® EZ DET® Nonelectric Blast Initiation System 
4 NONEL® EZTL™ Non-Electric Trunkline Delay Detonators 
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 BLASTING PARAMETERS 

I n this section, the blast design criteria, selection of products and blasting methods 
for this project are discussed. 
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5.1 Site Plan 

Analysis of core samples from the proposed blasting footprint showed compressive 
strengths in excess of 10,000 psi and high RQD values, and wil l have to be pre­
treated by blasting for subsequent mechanical removal. 

The blasting footprint' is defined as the area where rock was found higher than the 
contract elevation, which cannot be removed by mechanical means without pre­
treatment by blasting. 

The plan drawing on the next page shows the blasting footprint in the three identified 
areas, for which the Top of Rock was recently determined by means of probe testing. 

The second plan drawing shows the project area closest to the Hurricane Barrier. 
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5.2 Blast Design Criteria 

The following criteria were considered in the design of controlled drilling and 
blasting parameters for fragmentation of competent bedrock, in preparation of 
excavation of the rock to the contract elevation: 

•	 Blasting environment (i.e. rock properties, thickness of overburden layer, depth 
of water, amount of relief available, etc.) 

"v* Other limiting factors imposed by the contract requirements or by regulatory 
controls: 
Ground vibration and air overpressure, as per project specification 
The acceleration limit on the nearby Hurricane Barrier as implied by the table of 

maximum charge weight (as a function of frequency) vs distance in Item 8 of 
Bid Addendum #1 (January 4, 2013) 

EPA conditions to blasting as set forth in letters dated June 13, 2013 and July 24, 
2013 

USACE Safety & Health Requirements Manual EM-385 (2008), Section 29 
"Blasting" 

•fr	 Equipment available to the contractor (drill boat and dredging equipment) 

A controlled drilling and blasting program was designed to produce suitable rock 
fragmentation for subsequent excavation by mechanical means, while limiting the 
blast induced effects on the surroundings to the project specifications and regulatory 
limits and adhere to the additional limitations imposed on this project. 
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5.3 Control a Mitigation of Blast Induced Effects 

Rock blasting, whether on land or under water, creates ground vibration which may 
affect physical structures or other human and wildlife activity in the surrounding 
area. Noise and air blast (air overpressure) could also be observed as a result of 
blasting. Also of concern is the acceleration resulting from blasting operations at the 
nearby hurricane barrier. 

The science and engineering of controlling and mitigating these blast induced effects 
are well understood and will be employed on this project to minimize the effect of 
blasting on the surrounding areas and control blast induced effects to within the 
project specifications. 

The procedure for Control & Monitoring of Blast-Induced Effects is described in 
more detail elsewhere in this Blast Plan. 

5.3.1 Ground Vibration 

Ground vibration wil l be minimized by employing suitable delays between initiation 
of blast holes, so that the larger blast event is effectively broken into smaller, 
individual events. During drilling and blasting activity, care will also be taken to 
ensure proper confinement of the explosives charges by only loading competent blast 
holes and utilizing the appropriate type and amount of stemming to confine the 
energy inside the rock. 

The procedure for monitoring ground vibration is described in more detail elsewhere 
in this Blast Plan. 

5.3.2 Air Overpressure 

From our experience on similar projects, no significant air overpressure is expected 
because of the significant depth of water over the blast area. A negligible amount of 
noise wil l be produced by the lead-in line and initiation of surface delays. To 
minimize the noise fro m surface delays, they will be submerged into the water just 
before blasting. 

The procedure for monitoring air overpressure is described in more detail elsewhere 
in this Blast Plan. 

5.3.3 Acceleration at the Hurricane Barrier 

The acceleration experienced by the hurricane barrier as a result of blasting is limited 
by the contract, by imposing the maximum charge weights per delay as shown in the 
revised table in Addendum #1. 

The procedure for monitoring blast-induced acceleration at the hurricane barrier is 
described in more detail elsewhere in this Blast Plan. 
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5.4	 EPA Conditions for Protection of Marine Life 

The EPA requires certain conditions to blasting activity as a method of 'first resort' in 
their letters dated June 13, 2013 and July 24, 2013: 

•	 Submittal of a Blast Plan no later than 30 days before blasting commences 

•	 Blasting at the site closest to the bulkhead construction area may occur 
between September 15 and January 15 

•	 Blasting at the other two locations may occur between November 15 and 
January 15, except i f specifically approved by the EPA for an earlier date 

•	 For any blasting prior to November 15, a silt curtain must be installed 

A fish deterrent system must be in place at least 24 hours before blasting and 
remain in place for all the blasting activities 

•	 Pre-blast monitoring for fish in the projected impact zone must be conducted 
immediately prior to blasting, and if fish are detected, a fish startle system 
must be deployed 

After the blasting event is completed, the area must be monitored for injured 
or killed fish and the observations reported 

•	 Explosives charge weight is limited to 50 lbs per delay 

•	 A minimum delay time between charges of 25 ms is required 

•	 Clean parent substrate (overburden) must remain in place 

•	 The use of angular stemming material of sufficient length is required 

•	 The use of delay detonators to separate charges and reduce total pressure 

•	 Decking must be used where possible to reduce total pressure 
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5.5 Selection of Explosives 

The explosives product selected for this project is a packaged booster-sensitive 
emulsion specifically formulated for tough blasting conditions with high hydrostatic 
and dynamic shock pressures. I t is manufactured by Dyno Nobel, Inc. and 
distributed by Explosives Supply, Inc. 

From the Technical Information of Blastex Plus TX (Dyno Nobel): 

"High strength microsphere density control ensures consistent explosive 
performance under increased hydrostatic pressures and in saturated ground 
conditions where the transmission of dynamic shock pressures from detonating 
blastholes would normally reduce the performance of standard cast booster sensitive 
explosives awaiting initiation in adjacent blastholes." 

The initiation system of choice for controlled blasting is the well-proven and safe 
shock-tube based non-electric system. The blast design will fully incorporate the 
delay capability of these systems, to ensure detonation of individual blast holes to 
control blast induced effects and rock fragmentation. A cast booster will be used in 
conjunction with the delay detonators as primer for blast holes. Redundant initiating 
paths will always be employed. 
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5.6 Blast Design 

The thickness of the rock layer to be removed and the properties of the rock, the 
amount of overburden, performance properties of the selected explosives materials 
and all the restrictions and limitations of blast-induced effects on the environment 
surrounding the blasting area, and other limitations imposed by contract, were taken 
into account to develop a selection of blasting parameters. 

I n addition, restrictions are imposed on the placement of blast holes by the US Army 
Corps of Engineers Safety Manual EM-385 Section 29 "Blasting". One of the criteria 
which comes into play in our selection of blasting parameters is the minimum 
separation between a loaded hole and an adjacent hole being drilled of 8 ft . This 
implies a minimum burden and spacing of 8 f  t x 8 f t available for the purpose of blast 
design. Because of other project constraints (such as the thickness of the overburden 
layer), these dimensions become limiting i n almost the entire blasting footprint. 
Drill holes will be loaded after each hole is completed in accordance with safe 
industry standards procedures for controlled underwater rock blasting. 

5.6.1 Production Blasting Zone 

The production blasting zone comprise the areas in rows A through row E on the plan 
view with the 50 f  t cells presented before. 

Because of the thickness of the rock and corresponding overburden layer remaining 
in place when blasting, in combination with the maximum charge weights per delay 
imposed to protect the Hurricane Barrier, there is only a very limited area where 
blasting can performed within the constraints of the contract requirements. 

The plan view of the project area on the next page illustrates in green shading the 
'cells' of 50 f  t x 50 f  t on the blasting footprint which can be blasted while maintaining 
the maximum explosives charge weight from the Hurricane Barrier Table 
(Production Blasting Zone 1). I n all these cells, the maximum individual charge 
weight is below the 50 lbs per delay limit imposed by the EPA. 

Blasting will be performed working offshore to inshore to create relief and minimize 
dust effects at the wharf area. 

I n all the other cells in the blasting footprint (Production Blasting Zone 2 - shaded 
orange), between 2 decks and 10 decks per hole wil l have to be used to maintain the 
Hurricane Barrier charge weight limits i f the rock is to be removed in a single lif t (i.e. 
with the overburden remaining in place). The physical limitations on the placement 
of blast holes and the required size of the intermediate inert decks separating charges 
in the same blast hole, make it impossible to arrive at a blast design operating within 
the project constraints. We included a set of design parameters i f the restrictions 
imposed by the USACE on the hurricane barrier as well as the charge weight 
limitations imposed by the EPA are relieved significantly. 
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The same pla n vie w is include d wit h thi s document as a large-scale copy. 
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Taking int o consideration all the criteria discussed above, the selected blasting parameters 
fo r Production Blasting Zone l are shown below. 

Spacing (between holes along a range) 

Burden (distance between ranges) 

Subdrill (below contract elevation) 

Typical blast area 

Typical Borehole diameter 

Typical Borehole depth 

Collar / Stemming 

Maximum holes per range 

Ranges per blasting event 

Charge diameter 

lbs of explosives / f t of borehole 

Quantity of explosives per hole 

8 f  t 

8 f  t 

6 f  t 

2,560 sq f t (40 holes) 

4.5 in - 6.0 in (typ 5.0 in) 

7 f t - 9 f  t 

> 24 in 

18 

1 - 4 (i f short ranges) 

3.75 in - 4.5 in (typ 4.25 in) 

± 7-6 lbs/ft 

38 lbs - 48 lbs 

For Production Blasting Zone 2, the followin g range o f blasting parameters are proposed. 
Specific parameters wil  l depend o n the specific location, as a functio n o f rock depth and 
overburden thickness. 

Spacing (between holes along a range) 

Burden (distance between ranges) 

Subdrill (below contract elevation) 

Typical blast area 

Typical Borehole diameter 

Typical Borehole depth 

Collar / Stemming 

Maximum holes per range 

Ranges per blasting event 

Charge diameter 

lbs of explosives / f t of borehole 

Quantity of explosives per hole 

8 f  t 

8 f  t 

6 f  t 

2,560 sq f t (40 holes) 

4.5 in - 6.0 in 

7 f t -22 .  8 f t 

> 24 i n 

18 

1 - 4 (if short ranges) 

3.75 in - 5-5 m 

± 6 - 12.55 lbs/ft 

49 lbs - 136 lbs 
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(a) Representative Bore Hole 

A cross-section of a representative blast hole in Production Zone 1 is shown below. 



GRACE 

MAX. BOREHOLE 
T B  I 

- E „ 
• - WEHBURDEN 

THICKMasS VAfUEB 

3 3M"BLASTE>;PLUS 

2 LB. CAST BOOSTER 

1/4 OF 3 3K-BLASTE' . 
5 LBS 

3 V  * BLASTEX F \ L /  S 
X 20 LBS 

TOTAL EXPIOSIVES • 47 LBS 
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5.6.2 Buffer Zone 

The blasting footprint represented by row A on the plan represents the area where 
blasting has to be performed in advance of cell construction or pile pipe advancement 
('buffer zone'). I n this area, blasting is restricted by the project specifications to 
lightly loaded holes. As for the production blast zone (rows B to E), the excessive 
amount of rock and overburden and limitation on physical configuration of blast 
holes and charges make it impossible to adhere to the blasting constraints in the 
contract. Some of the highest overall elevations of rock and overburden in the entire 
blasting footprint are present in this buffer zone (i.e. A3, A4, A8 and A9). Fully 
charged blast holes will have be utilized in this area and even with a good quality 
line-drill row of holes in place prior to the start of blasting in this buffer zone, it 
cannot be guaranteed that back-break will not occur. 

5.6.3 Pre-Split 

The proposed pre-split row of holes cannot be drilled and blasted because of the 
restriction from EM-385 on spacing between holes. Line Drilling will be performed 
using 4.5" - 6" holes on 18" - 30" centers (center on center). 
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 TES T BLAST PROGRAM 

Typically, a Test Blast Program consist of a number of blasting events leading up 
from very small in size and very conservative in design, to production scale blasting, 
in order to: 

Calibrate the specific project environment for attenuation of ground vibration 
and air overpressure 

•	 Monitor the effects of blasting to ensure that all other project requirements are 
met 
Evaluate dredging productivity as a result of rock fragmentation fro m blasting 

Such a Test Blast Program is carefully designed based on experience fro m previous 
underwater blasting projects, as well as from evaluation of the available scientific and 
engineering data as it pertains to ground vibration and air blast overpressure. 

The main objective of a Test Blast Program is to fin d the site specific optimal 
conditions for controlled drilling and blasting, where blast-induced effects on the 
surrounding rock and water and on nearby vessels and structures are safely 
maintained within the project specifications, while at the same time striving to 
optimize dredging productivity so that blasting and excavation of rock can be 
completed in the shortest duration feasible. Production blasting parameters are 
selected based on the findings fro m the Test Blast Program. 

However, given the project requirements and restrictions, a test blast program for 
this project would only address the blast-induced effects such as ground vibration 
and air-overpressure. Because of the restriction to leave the overburden in place until 
blasting is completed, it will not be possible to evaluate the digability of the blasted 
rock and resultant dredging efficiency, as a function of different blast designs. For 
this reason, blast design parameters will have to be more conservative than otherwise 
to ensure that the rock can be excavated at a later time and that the final contract 
elevation can be achieved. The excessive amount of overburden on top of rock also 
confines the rock movement during blasting and subsequently significantly higher 
powder factors wil l be needed to break the rock efficiently (i.e. more explosives per 
hole than without the overburden in place) than without the overburden. 

Test Blasting in Production Blasting Zone l wil l give us the opportunity to evaluate 
the effect of blasting on the Hurricane Barrier, in order to compare the actual effect 
with the anticipated effect as represented in the project specifications. 
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6.1 Test Blast Plan 
The following procedure will be used to prepare the engineered procedure for the 
Operational Blast Plan for Production Blasting. 

4- Prior to or during the drilling of Test Blast #1, all seismic stations wil l be verified 
as to the actual distance real to the waypoint of the Blast Zone using a handheld 
GPS in the field and the DGPS on the drillboat. 

NOTE: The center of the closest range to the structures on the closest shore wil l be 

the waypoint. 


After detonation, the following data wil l be used to perform a regression analysis 

resulting in a site-specific relationship for the attenuation of ground vibration and air 

blast overpressure: 


Distance 

-0- Maximum Pounds Per Delay 


• -fr Peak Particle Velocity (PPV) & Blasting Frequencies 

• Air Blast Overpressure 

As each Test Blast is completed, the data will be accumulated in the regression 
analysis. By combining all data and not only specific stations, the regression analysis 
becomes extremely conservative and the results not dependent on the direction. 

Test Blast #1 consists of a confined state whereas the remainder of the Test Blasts is 
buffered. Including data fro m confined and buffered blasts will also aid i n the results 
of the regression analysis being conservative. 
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6.2 Test Blast Location 
Production Blasting Zone l (shaded in green) on the plan view below show the 
general location for the Test Blast Program. Exact coordinates for each Test Blast wil l 
be provided prior to the start of the program. 
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 PRODUCTION BLASTING 

This Section describes the method followed for production drilling and blasting, 
whereas a separate Section describes contingency measures for possible problem 
situations which may arise. The blast monitoring and mitigation procedures utilized 
to ensure compliance with project requirements and regulatory limits with regard to 
ground vibration and air overpressure are discussed in a Section dedicated to this 
subject. 
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7.1 Positioning of Drillboat 

A RTK GPS system will be utilized in accurately positioning the Drillboat over the 
desired position for the Production Blast Plan, as well as for ongoing monitoring of 
the Drillboat location. 

Survey data and a superimposed layout of the blast pattern will be displayed via 
navigation software on the monitor in the control room. A graphical depiction of the 
Drillboat and its location relative to the blast pattern wil l be shown in real time on 
the navigation display. Using a combination of spuds, anchors and tug support as 
needed, the first hole on deck on the Drillboat will be positioned over the first hole in 
the first range to be drilled. 

Upon completion of the drilling and loading process on the first range, the Drillboat 
will be repositioned, again using a combination of-spuds and anchors with tug 
support as needed, over the next range. This wil l be repeated until the entire Blast 
Plan has been completed. ^ 

Position tracking data wil l be stored for future reference. 
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7.2. Method of Operation 

I t is anticipated that two or more blasts will be completed per day during production 
blasting, with the first blast early in the day whenever possible. 

7.2.1 Preparation for Drilling & Blasting 

^ Using the approved transfer procedure, take on board the regulatory approved 
allowable product quantity for storage. 

^ The blasting engineer shall log in the coordinates and/or feet on deck for the site-
specific range(s) of the holes and record on the Frame Logs. 
Position the Drillboat and verify tide, depth of water, overburden, and top of 
rock. 
When drilling near or adjacent to a loaded hole, drilling shall be limited to 
vertical holes only. 
Record the data on the Frame Log and proceed with drilling to "site specific" 
elevation (tide corrected) or as directed by the Blaster-in-Charge. 

^ Should competent rock exist above required grade elevation, proceed with 
drilling and loading in preparation for blasting. 

7.2.2 Drilling Method 

<* Complete drilling and verify a loadable hole using a continuous monitoring Angle 
Indicator to assure the tower does not deviate during the drilling process. 
I n no case will a hole be drilled within 8 feet of a loaded hole. 

•	 I  f the drill steel can be extracted without encountering any obstacles, the loading 
procedures may begin. , 
Should the hammer have to be rotated or used to extract the drill steel, additional 
cleaning of the hole by making additional drill passes will be used to assure a 
loadable hole. 
Once the drilling and cleaning of the hole has been completed, the boosters will 
be prepped while the drill steel is being removed fro m the hole and secured to the 
steel rack or tower frame. 

^	 Primers and/or charges will not be removed fro m the dayboxes and taken out on 
the catwalk/drill platform until the hole is ready to load. 

7.2.3 Loading Method 

Consult the applicable loading schedule for product vs feet of rock. 

Prepare the primer assembly for each booster location in the blasthole using the 

in-hole detonator and a Booster. 

Install the primer assemblies and the main explosives charge in the hole, using a 

measuring device to seat the explosives column and to verify the elevation of top­
of-product. 

Install the stemming bag to seal the collar of the hole. 

Upon completion of loading of a blast hole, the 2 initiation downlines will be 

recovered and secured to the shot line. Downlines will be secured with adequate 

slack to compensate for tidal fluctuations and setbacks. 
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s•V	 Once charging of the entire range (row of holes) has been completed, the 
downlines will be connected using the appropriate surface delays between holes. 
Al l surface connections wil l be done in duplicate to ensure redundancy of the 
initiating sequence. Be aware of the directional initiation path and confirm that 
all surface delays are connected in the proper direction. 

-Y- Upon completion of the first range and with all connections made, the Drillboat 
will set back and be located with the first hole on deck located over the desired 
position in the second range. A 

^ Holes will be drilled and loaded sequentially according to the Production Blast 
Plan. 

^	 When charging of the second range has been completed, the same connection 
procedure as above will be followed. Connections between ranges (rows) will be 
made using the appropriate surface delay time as per the blast design, and also in 
a redundant pattern. 

7.2.4 Preparing to Blast 

^ At a suitable time before the planned blasting time as determined by the Blaster­
in-Charge, two lead-in assemblies will be connected to the appropriate position to 
initiate the blast. The shock tube section of this lead-in line wil l be secured to a 
rope. 

^ The lines will be lowered into the water and will be supported by buoys. 
A The rope and lead-in lines wil l be paid out as the Drillboat retreats to its safe 

blasting position. . " 

7.2.5 Clearance Prior to Blasting 

<?• At the appropriate time, but no later than noontime on any given day, the 2-hour 
Notice to Blast will be given arid the Window of Opportunity will commence 
(more detail on the Window of Opportunity follows below). Verify with the 
Fisheries Observer (approved by Massachusetts Division of Marine Fisheries and 
National Marine Fisheries Services) that no schools of fish are present. 

4- Verify with the Vibration Consultant that all seismic stations are online prior to 
tying in the lead-in line which will be utilized to initiate the blast. 

<>• At the l-hour Notice to Blast: Verify with the approved Fisheries Observer that no 
schools of fish are present. 
At the 15-minute Notice to Blast: Verify with the Fisheries Observer that no 
schools of fish are present. Receive , "ok to blast" notification fro m approved 
Fisheries Observer. I n the event that the Fisheries Observer notifies Cashman 
Weeks NB that schools of fish are present, the blasting procedure wil l be delayed 
until the schools of fish move from the area. Notifications wil l be made to the 
Pre-Blast Call List that the blast is delayed and will continue until the Fisheries 
Observer gives the "ok to blast" but at no time will exceed 4:00 pm of any day due 
to Project and Public safety. 

^ At the 15-minute Notice to Blast: the Drillboat must retreat to its safe position 
and the security patrol boats are positioned for enforcement of the Safety Zone. 
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Verify an Al l CLEAR TO BLAST of personnel working in the area fro m both land 
and marine safety stations. 
Proceed with the 5-minute warning with an ALL CLEAR TO BLAST from the 
security patrol boats. 
The last 10 seconds of the l-minute warning wil l be broadcast on CH16 beginning 
with 10. Counts 3 and 2 will be silent with all radios un-keyed allowing any Safety 
Zones to "Abort" the blast. 

SIGNAL and DETONATE 

Al l floats installed on the downlines are to be inspected and/or retrieved prior to 
giving the ALL CLEAR signal. 

The Window of Opportunity is defined as follows: 

A two-hour notice of intent to blast with a thirty minute grace period before or 
after the two hours has passed. 
Should complications prevent blasting within the Window of Opportunity, the 
two-hour notice of intent must be updated, 

•v* The necessary notifications within the Window of Opportunity are as follows: 

4 2 hour notice - (see Pre-Blast Call List) 
4 1 hour notice - (see Pre-Blast Call List) 
4- 15 minute warning CH16, Drillboat Channel 
4 5 minute warning CH16, Drillboat Channel, Audible Blast Signal 
4 1 minute warning CH16, Drillboat Channel, Audible Blast Signal 
4 Countdown - CHi6,Drillboat Channel 
4 Blast 
4 ALL CLEAR Drillboat Channel, Audible Blast Signal 

Afore 1: Because of the marine environment and potential intrusion of traffic into 
the safety zone, the 15-minute and 5-minute warning may be accelerated. 
However, the l-minute warning must be completed. 

Note 2: Throughout the drilling and loading procedure, constant monitoring of a 
fish schools shall be performed by the approved Fisheries Observer. 

Note 3: Two copies of an accurate running inventory of all explosives and blasting 
agents stored at the project shall be maintained: one at the magazine and one in a 
facility which is at least 50 feet from the magazine. 
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7.3 Blast Signals 
A horn with 120 dB minimum as measured at the perimeter of the blast area zone, 
will be utilized to produce blasting signals as below. The sound wil l be distinctly 
different fro m any emergency signal which may be utilized on board the Drillboat, as 
discussed in the Emergency Response Plan. 

WARNING SIGNAL 

1 minute series of long wails 5 minutes prior to blast signal 

BLAST SIGNAL 

A series of short yelps 1 minute prior to the shot 

ALL CLEAR SIGNAL 

A prolonged horn signal following the inspection of the blasting area 

) 
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7.4 Pre-Blast Call List 

A list of contact information (Pre-Blast Call List) wil l be used for notification prior to 
a blasting event taking place. This list will be developed in preparation for the drilling 
and blasting work effort and the final version wil l be provided to the Project Director 
prior to the start of any blasting activity. 

At a minimum, the following parties are anticipated to be contacted at the time 
required by each party prior to blasting: 

<- US Coast Guard 

A New Bedford Police Department 

^ New Bedford Fire Department 


Fairhaven Police Department 
Fairhaven Fire Department 
New Bedford Harbor Development Commission 
US Army Corps of Engineers - Contracting Officer Representative 
Cashman Weeks NB project office 

4- Vibration Consultant 

Fisheries Observer 


^ Apex Companies 


An example of the Pre-Blast Call List is shown on the next page. 
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Pre-Blast Call List 
Drill Boat: Krfttacr 

New York and New Jersey Harbor 

Channel Improvement 60 FT Project 


Arthur Kill Channel. Contract 13, S-AK 2 

W»12DS-11^-0018 


Caller Gey Dal • 

2 HOUR 1 HOUR I B M  N AL L CLEAR" 

NAME NAME 
MOTII-IED l l l l l u l  ; 

NAME NAME 
NOTII- ifcp 

. - an 
i n i l u l  l 

USCO Activities New 
(71S) 354-4068 
(7161 36*4066 ( f «  i r.ui. U G J  G onj> 1 MIN (USCO only 

Contract Dulling & Blasting LLC 
(30 t  j 338-6470 Bayonne, U  J ofta? 
US Army Corps of Engln 

The Port Authority ot NY t NJ 
Part Newark-Elsabetri P A 
General Manner Andrew Saponin 
(973)690-3493 
ElUatoeth PoMce Department 
W  M 55a-20» _ 
M G M  K Fire Department 
Fire Prevention Bureau 
I »,!);• ' . j : - • • ; " . ) ' -

Linden Fire Depart merit 
906)2PB-aaCI0 
NV City Police Precinct 120 
r716ia76S60p 
Explosives Unit 
City of New York Fire Dept. 
James Lauei 
(71B) 9P9-t535 

2 "ou r WarrunQ Time VTS Radio CaMs on Ch e * «  1 

1 HOUI Warning Trrme <-Cal l Security Boats y r  s Rarjo 1b Mln 

IS Mmiie Warm'iQ Time VTS Radio 5 Mm 

S Mirrute Warning Time, VTS Radio 1 Mm 

Time ot Bust Count Down 

Timeot All Cleat 'fSRosDO AH Clear 

OA V U  S M l WINOOVY fTo m 

Bianer Name Rlastar I tens e No 

Caitet Sigrature Dale 
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7.5 Drilling & Blasting Records 
7.5.1 Frame Log 

BLAST NO 

FRAME 

DRILL TIME 

START: 

END: 

TOP OF OVERBURDEN 

TOP OF ROCK 

LOADING TIME 

START: 
END: 

STICKS or POUNDS: 

NUMBER o( BOOSTERS: 

NUMBER of DELAYS: 

COMMENTS 
REPAIRS 

CLEAN OVERBURDEN 

WAIT OTHER FRAMES 

MOVE. CHANGE BITS « BARS 

SET OUTER CASING 

WAIT BLASTER 

DRILL/CLEAN HOLE 

GREASE & TORQUE DRILL 

AOD S REMOVE CASING 

HAKIM 

FRAME LOG 
DRILL BOAT 

RANGE DATE_ 

B HOLE NO 

FEET ON DECK 

INHOLE DELAY 


SURFACE DELAY 


ROCK ELEVATION REDUCED 

GRADE 

ROCK TO SUBGRADE 

' VERIFIED • 

•VERIFIED • 

FROM TO 

Ver i f  y T o  p o  l

HIT Q 

BV 

DRILLER 

BLASTER 

HELPER 

Production Blasting 

 P roduc  t 
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7.5.2 Drill Log and Blast Report 

DRILL LOG AND BLAST REPORT 
New Bedfor d Marine Commerc e Terminal 

MA CEC-FY13-001 NB 

Production x/R 

Rang e 1 UR 


X/R 


UR 

~"i 

M 
Ton Cor«c11 Tcp til oa to W C M  * M M  * Tota 

Hoc* •V A*«ct) HOP-I Deaf | I I H H  I laaAitf i Cdtoi C o l l  i 

4  ­
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7.5.3 Shot Report Summary 

I n compliance with federal, state and local laws and regulations, a summary blast 
report wil l be created for every blast. An example is shown below. 

SHOT REPORT SUMMARY 
New Bedford Marine Commerce Terminal 

MACEC-f v 1J001N6 

•ap t 

LfttiLaaded 
UMBerehoie Ft' 
MULMfHO* 
rauUHVDav/y 

MeiMdeVTX*, 

LtiirReur*] 

TOM Deter* t l t  l Ion. 

I MMH I Mo as I MMI 


Hmm B«Hor d H A 
i aMMa 

eupn i si«fcon ;• samm 3 

IrakunwHSN 
CeJMunDvjte 
p..,,, i iwajaMMi 0%. 
newOwajroiitti 
• J  ' llta . r 139 - i M  ­ 3  E tata

t?a 
 > ~7ST 

PPV TteiwirMi Upt) 
PfV- Vartoai,psi 
P*U • LonjnulMl |ipii 

imimn tjtiuii? t aBaMn 
uaauwaii s N J2LL 

PeaMOvcrpnnaufetpa) 
Rea1 OMHnaeilti T5g "EST
See* Durance 2 > 

PVS(o»i ~w 

P«V - Tranwcne iipt) 

PPV Vertcal i^ni 

PPV LangrUdral |ipi, 

WV ^eerded 
 3  K J Off* - L - ^ f i - J 

Contactor^ RepreienraiMr Seismic Cngeieer 
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7.5.4 527 CMR 13.09 Uniform Blasting Site Detail Check List 

r 


NEWflROFORO MARINE COKMSRCB T6RNINAL 

S27 CMR 13.00 Uniform Blasting Site Detail Check List 

Location: : Dalo: / l_ 

Blaster's Name: " , Cert, ft 

Company Name: Time of Blast:  :_ 

Check List Rof.# Violations? YES NO 
Two VV&y RadtoWamirtg Signs CMR 13.09(1 )(p) • • 
C&asriig. Zone" Turn bfl 2-«ay Radio*) 

TranspOitVehicfefs) CMR 13.06(2). 13.04(3)  . • • 
(Placards, Firo Marcriai Magazine Permit. Attended) 

Site Storage (Day Box) CM R 13.04(3) • • 
(Fire Mental Msgorino Permit Attandod} 

NO smoking or open flames CMR 13.09(t)(d) 2. , 3. • • 
(wilitfn SOfl ol txpVaims) ' 

NO unnecessary personnel o n CMR 13.09(2)(a) • • 
the Wast site O+illo boreholes aro beinj loaded or era loaded «0h explc^vas) 

Prior to Wasting, excess explosives CMR 13.09(2)(f) • • 
returned to proper storage 

 Seismograph must be placed between CMR 13.09 (9)(f) • • 
5&10 ft of nearest Inhabited structure 

Explosives, persons & equipment must CMR 13.09(3)(a). (h) • • 
be at a safa distance prior to blast 

Warrilngstgrialtsic^bia^sminriearebiasi) CMR 13.09(1)fmj, (3)(h)(2) • • 

Blast Signal (2 blasts t mot before Mail) 

All Clear Signal (1 prolonged blast) 


Post Blast Inspection CMR 13.09(4) • • 

(blaster must inspect olta prior to personnet returning) 


Trash (boxes, bags, nonelectric) CMR 13.09(6) • • 
(shall be picked up and/or destroyed) 

Seismograph Readings: 

PPV: H V R (2.0 In/sec max) 
HZ: H V R Airblast: Db(133max) 

Report any Incident Involving tlyrock, whether or not was an injury o r damage, to the 
Offlco o f tho State F i  n Marshal at 978-567-3375. 
Ff^SS(Rev,M»y1o, 

Contrac t Ho. . BLASTING 02900 - 19 
MftCEC-rY13-001HB 

c 
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7.5.5 Inventory Control 

i 
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•a 
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3 
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 BLASTING CONTINGENCY PLANS 

Contingency plans have been developed to deal with situations which may occur 
during ongoing Production Blasting. Out-of-the-normal situations which are 
anticipated are the following: 

^ Loss of a down-line 
•v* Misfire of lead-in line, single hole or multiple holes 

^ High spots remaining after blasting 

^ Boulder remaining underwater after blasting 

•v" Boulder lodged in dredging equipment 
A Severe weather (lightning) 
^ Temporary demobilization of drill boat due to environmental or weather 

delays 


Intermediate demobilization of drill boat 


A detailed procedure for each of these situations follows in the Sections below. 
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8.1 Loss of Down-line 
I n the unlikely event of accidental loss of a down-line or inadvertent extraction of the 
initiator fro m the explosives charge, the following procedure wil l be taken after 
notifying the Cashman Weeks NB Project Manager, Owner's Representative and the 
US Coast Guard. 

Possible conditions causing loss of a down-line include the following: 

^ Both down lines are cut or lost when the casing pipe is extracted. 

Floating debris breaks or lodges in the loaded range(s). 


<J> One or more down lines are damaged at the surface when the barge is preparing 
to relocate for drilling of a new range or to blast. 

Al l conditions will use the following procedure: 

The typical borehole or loading procedure requires two down-lines extending out of 
the blast hole to the surface. I f the blaster notices a down line has been cut or is no 
longer in the borehole, the procedure is as follows: 

Reposition the drill barge three (3) feet from the last range and call for a diver to 
perform an underwater inspection. A dive plan specific to the situation wil l be 
filed with the USACE at this time. 

^ The same procedure is followed whether a down-line has been cut and is still in 
1 ' position, or whether the down-line is completely missing. 

^ Set a drill casing at the problem area to allow the diver to position himself on the 
bottom in the immediate area. 

•	 The diver wil l remove any excess stemming from the top of the blast hole and 
remove the stemming bag fro m the top of the blast hole. 

4> I f necessary, the diver will use a blow-pipe to clean the hole to the top of the 
product first, before placing a replacement primer. 
A new primer wil l be assembled on surface by the blaster. The replacement 
primer will consist of a booster primed with the down-hole delay detonators from 
two new down-lines. 

^	 The diver wil l insert the replacement primer into the blast hole on top of the 
packaged product and ensure the primer is in close contact with it. 

-v- The diver will.then replace the stemming bag or place a new stemming bag in the 
top of the hole. 

•v*	 The blaster wil l connect the two new down-lines to the appropriate surface 
delay(s) and a new lead-in line, i f necessary. 

^	 Only after the tag-out procedure in the dive plan has been completed to ensure 
the safety of the diver and the diver recovered to the surface, wil l the blast be 
allowed to follow the standard procedure for initiation. 

The entire contingency plan for a lost down-line must be completed prior to giving an 
ALL CLEAR for the blast. 
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After correcting the condition, notify the Cashman Weeks NB Project Manager, 
Owner's Representative and the U.S. Coast Guard upon giving the ALL CLEAR 
signal. 
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8.2 Misfires 
I n the unlikely event of a misfire, the Blaster-In-Charge wil l notify the Cashman 
Weeks NB Project Manager, Owner's Representative and the US Coast Guard of the 
situation. I  t is important to note Owner's Representative that the basis of design for 
the initiation system is redundancy in all connections and means of initiation, to 
minimize the possibility of a misfire. 

Possible misfire situations: 

Misfire of the lead-in line itself 
Misfire of the detonator on a lead-inline 
Misfire of a surface connector between holes / 

The Blaster-In-Charge and/or the blaster will exclude all employees except those 
necessary fro m the activities required to correct the situation. Using a small boat, the 
lead-in-line wil l be traced to the point of initiation and all portions of the surface 
delay hookup inspected. ' 

A Should the inspection indicate that only the lead-in-line itself misfired, two new 
lead-in lines wil l be installed on the shot-line and the shot fired. 

^ Should the inspection indicate that the detonator of a lead-in line misfired, two 
new lead-in lines wil l be installed on the shot-line and the shot re-fired. 

•v- I  f the inspection indicates that one or more surface connectors between holes 
misfired and interrupted completion of the shot, the following procedure wil l be 
followed: 

4-	 I  f all shock tube down-lines are intact where the surface connector failed to 
fire, two new lead-in lines will be connected to maintain redundancy and the 
shot retired. 

4- If any down-line shock tubes are cut, broken, or missing, the contingency 
plan for lost down-lines will be followed. > 

When the misfire has been corrected, notify the Cashman Week's NB Project 
Manager, Owner's Representative and the U.S. Coast Guard of an ALL CLEAR. 

Should re-drilling of a hole be required, the distance between a loaded hole and the 
new hole to be drilled must be NO CLOSER THAN 8 Feet, unless a variance is 
obtained. 

The entire contingency plan for a misfire must be completed prior to giving an ALL 
CLEAR for the blast. 
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8/3 Severe Weather - Lightning 
A non-electric (shock tube) initiating system has been selected for all blasting 
activities because it is not affected by stray or static electricity. The only threat from 
lightning is a "direct hit" and therefore this contingency plan wil l be implemented as 
follows when lightning is observed at the 50 and 25 mile warning distances: 

. When the lightning detector device indicates a lightning threat at a distance of 50 
miles 

4- Notify the Cashman Project Manager, Project Director and the US Coast 
Guard of the potential hazard and precautions to be taken. 

4- Clear buoyed area of all unnecessary vessels and personnel. 
4- Be prepared to terminate the loading of holes and return any unused 

explosives to the day storage area should the 25-mile warning signal occur. 

A When the lightning detector device indicates a lightning threat at a distance of 25 
miles 

4- Stop drilling and loading of holes as soon as possible and in a safe manner 
and return any unused explosives to the day storage area. 

4- Lower the connection board / shot-line into the water so as not to expose the 
surface shock tube and surface connectors or lead-in line to the elements. 

-4 Allow enough slack in the shot-line to set off the blast should lightning 
continue into the WINDOW OF OPPORTUNITY. 

4- Evacuate the drill boat until the lightning hazard has passed. 
4- Whenever possible, the safest plan wil l be to proceed to an Accelerated 

Blasting Procedure. Al l concerned parties wil l be notified of lightning present, 
and our desire to initiate the blast immediately. Upon securing permission to 
blast, the Drillboat will retreat from the blast zone, give a 15 minute warning. 
Upon an all clear fro m security patrol boats and the Seismic monitoring team, 
the shot will be detonated. Normal evacuation of the Drillboat will proceed 
fro m this point. 

4- The portable lightning detector shall be taken off the drill boat with the last 
evacuation vessel and continuous monitoring maintained until the danger has 
passed. The Contractor's vessels shall monitor the blast area tO prevent any 
boat or vessel from inadvertently entering the blast area for the duration of 
the lightning hazard. The Blaster-in-Charge wil l remain with the Contractors 
vessel in order to keep the Drillboat in sight. 

4- When the lightning-hazard dissipates, notify the Cashman Weeks NB Project 
Manager, Owner's Representative and the US Coast Guard that drilling and 
loading wil l commence again. ^ 
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8.4 Temporary Demobilization of Drillboat due to Severe Environment 
Certain environmental conditions may lead to a temporary demobilization of the 
Drillboat fro m the active blast area.. ~ 

-v- High winds / Hurricane , ' • " 

-4 I n the event that very high winds or a hurricane is predicted, the Drillboat 
may be temporarily relocated to its designated safe haven at the discretion of 
the Blaster-in-Charge and in cooperation with the US Coast Guard. 

The drill boat will be demobilized as follows: 

4­  Al l explosives material on-deck in temporary onboard day storage wil l be 
returned to land-based magazine facilities approved by the appropriate, 
regulatory agencies, using the reverse procedure for receiving explosives 
materials. 

4­  Inventory of explosives materials wil l be completed as per the required 
procedures upon temporary demobilization. 

4­  Other equipment utilized in drilling and blasting operations will be 
temporarily decommissioned. 

4­  Al l personnel wil l be demobilized. 
> Remobilization wil l be in accordance with the initial mobilization procedure. 

r 

^ Excessive debris 

I n the event that an excessive and potentially damaging amount of debris i n 
the water is predicted, blasting operations will cease until it is deemed safe to 
start again by the Blaster-in-Charge. ^ 

Excessive icing {- • . 

4- I n the event that excessive icing is experienced on-deck and the safety of 
personnel during drilling and loading operations are deemed to be at risk, 
operations wil l be temporarily suspended but the drill boat wil l remain in the 
active blast area with the required minimum supervisory personnel, including 
a licensed blaster, remaining on duty. 
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8.5 Standby Demobilization of Drillboat 

This contingency plan provides for the event of government directed standby. I f the 
anticipated duration of standby will exceed one week, drilling and blasting 
operations wil l be ceased and the drill boat wil l be demobilized in accordance with 
the procedure below. I f the duration is less than one week, non-essential personnel 
wil l be demobilized from the drill boat but the required minimum supervisory 
personnel, including a licensed blaster, wil l remain on duty. 

The drill boat wil l be demobilized as follows: 

^ Al l explosives material pn-deck in temporary onboard day storage will be 
returned to land-based magazine facilities approved by the appropriate 
regulatory agencies, using the reverse procedure for receiving explosives 
materials. 
inventory of explosives materials will be completed as per the required 
procedures upon temporary demobilization, 

-v- Other equipment utilized in drilling and blasting operations wil l be temporary 
decommissioned. 
Al l personnel will be demobilized. 

Remobilization will be in accordance with the initial mobilization procedure. 
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8.6 Return of Explosives 

I n the event of demobilization, explosives .materials wil l be returned to the supplier. 

A n acceptance letter fro m Explosives Supply, Inc. is shown below. 

m V/fSiFtfiOOK «!>,, lilNtiWOOO. »rV/.1£R5FY<i/«a • i i i  . m . m . S O W ' f  M 97-1.839,7637 

To whom it my concern: 

Explosives Supply Itic wil l remove all products from the barge i f needed for safety or any 
other reason that mtiy urisc. Wc have adequate storage tu tiur site to handle the pntbtot «n 
hoard as well as what we may have, in stock.. 

Ken Mofris 
Presidcnl 
Explosives Supply ine 

t 
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 MONITORING PLAN FOR VIBRATION & AIR OVERPRESSURE 

Blast design engineers wil l work closely with the Vibration Consultant and its team to 
ensure that ground vibrations and air overpressure remain well below the safe limits 
determined for existing structures. 
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9.1 Potential Impact Zone for Vibration & Air Overpressure 

The following utilities may exist within 1,500 feet of the Blasting Zones: 

Electrical 

-v- Water and Sewer ' > • 

-V* Phone Utilities 

A High Pressure Gas 


Docking Facilities 
•<?• Public Highways 

Location of the utilities will be determined and their proximity considered in the 
Blast Plan Design for Vibration Control. ~j 

The zone of potential impact is a 1,500-ft distance from outer limit of the^ contract 
footprint. Because of the anticipated location of blasting, several commercial 
structures and a few residential structures in New Bedford, MA fall within this radius 
(see aerial view on the next page, showing the 1,500 f  t distance): 

An overview of the entire project area and the 1,500 f  t zone of potential impact is 

included in Section 5.1. 
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9.1.1 Historical Structures 

Historical Structures will be monitored and evaluated for sensitivity to vibration. 
Once the rock area(s) have been identified, additional critical structures within the 
1,500 foot blast zones wil l be identified. 

9.1.2 Vibration Limitations 

The contract limitations for blast-induced ground vibration are the following: 

• Historical / Sensitive Structures PPV<o.5ips 
<• Residential Structures in Massachusetts PPV < 0.8 ips 

4- (USBM Frequency Dependent Chart) 

4> Other Structures PPV <2.0 ips 

9.1.3 Air Blast Limitations 

The contract specifications limit the air blast or air overpressure to 129 dB. 

9.1.4 Vessel Traffic 

Hydraulic shock generated by detonation, and the rapid gas expansion in the "work 
process" of the explosives, creates a large gas bubble which in turn creates wave 
propagation. Hydraulic shock and wave propagation is the primary threat to vessel 
traffic. 

A relationship for safe vessel mooring can be determined based on results from 
previous Production Blasting and evaluation of the condition of the vessel(s). 

Results of the Blasting Program will confirm a safe vessel mooring distance fro m the 
Blast Zone based upon the evaluation of the vessel condition. 
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9.2 Pre-Blast Notifications 
The pre-blast notification program involves door hangers placed at and mailing 
letters to, property owners in the vicinity of blasting operations to inform them of the 
impending blasting operations and offer pre-blast property inspections (see aerial 
view in Section 9.1). 

The sequence of notification will be to distribute door hangers, followed by a request 
by fist class mail, sent to property owners for pre-blast property inspections. 

A second request will be by certified letter sent approximately 10 days later to those 
owners who do not respond to the first letter. 

Where there has been no response to second requests, the property owners will be 
notified by certified mail that they have not responded to both requests and blasting 
is commencing. This 2nd certified letter will be sent approximately 10 days after the 
first certified letter has been sent. 

Samples of the four communications are attached below. 
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9.2.1 Door Hangers 

Door hangers will be placed at property owners in the vicinity of blasting operations 
to inform them of the impending blasting operations and offer pre-blast property 
inspections. A sample is shown below. 
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Haw 0«$W Marmt Comn') Ttnmmal Cammx-iun 

NOTE. BLASTIN G OPERATION S 
GENERAT E SMAL L AI R PULSE S 
THAT MAV CAUS E LOOS E 
WINDOW S ANO LOOS E 0 O 0 R  S TO 
RATTLE ENOUGH TO BE HEARD IF VOU ARE 
STANDING NEARBY ALSO. GROUND 
VIBRATIONS WILL SOMETIMES BE HEARD OR 
FELT IF YOU LIVE NEAR THE WORK AREA 
THESE EFFECTS WILL BE MONITORED ANO 
RECORDED. AND THESE EFFECTS WILL BE 
KEPT WELL BELOW THE SAFE GUIDELINES 
RECOMMENDED BY THE CITY STATE, AND 
FEDERAL GOVERNMENT FOR OCCUPIED 
RESIDENCES 

For Addition.il Informabon 
If you have additional question* please call u* 
at 

PROJECT HOTLINE 
301 3300470 

A* part ot tha overall VArefton Monitoring 
Program Contract Dnliing & Blasting LLC has 
been contracted by Cashman Weeks NB aa an 
independent consultant to perform Rm-Oatt 
Stucturml Condiaon Survey* and conduct the 
VDraton Monitoring Program for this contract 
They vail be offering the surveys for residential 
and oommercal structures wthin 1500 feet of the 
Blast Anas Your homarbuaneee n elgtote tor 
Vua survey and the survey is at no cost to you or 
the properly owner We encourage you to 
consider peitiopabng mthe survey program 

If you vast) to have a survey of your property 
please call Contact Ontmg & Biasing LLC at 

301 3300470 

to arrange a convenient time and to dweuss 
any Questions you may have 

NOTICE 


OF 


BLASTING 


Contract * MACEC -FY13 -001 NB 

WHERE New Bedford Harbor, 
Along New Bedford Marine 
Commerce Terminal 
16BlackmerSt 

WHEN Mid-September through 
October 2013 

DAYS Monday through Friday 

HOURS 9:00am to 4:00pm 
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St* BtJfixJ Uaniw < 'cmmtrct Terminal Construclum 
Mr* Redford KlmiochtatO* 
< nnmtt-r ,V« U W - i ) D4QlSb 

IS MY HOME SAFE FROM BLASTING? 
Vibration* accompanied by sound effects (no»es. 
rattles, etc) seem far stronger than those that 
make no noise If someone comes into your 
house) and slams a door, it may startle you, but 
you would not expect it to damage the house 
(although il ray cause a picture hanging nearby 
to fad) Many, many tests have proven that these 
types of activates in the horn* have mora 
potential for damage than the blasting that will take 
place m your area Environmental and humidity 
changes, which rake no noise, are constant and 
are much mora tfcety to cause structural damage 
than would underwater blasting. 

WHAT TO KNOW 
Blasting is used daily in construction throughout the 
world. It is the moat cost-effective method of 
breaking rock Rock excavation by blasting takes 
only a fraction of the time required by mechanical 
methods, and in most cases, mechanical tools are 
unable to excavate rock Blasting greatly reduces 
the b r  a taken to accomplish dredging in rock and 
wM minimize the disturbance to area residences 
and businesses 

DOES LOUDER MEAN STRONGER? 
There is no direct relationship between the 
noises you hear around your house and the 
potential for damage Contrary to the low 
frequencies of earthquakes, ground vibrations 
from blasting have high frequencies and are 
heard very easily They are also easier to feel 
than the slow motions of mi d earthquakes The 
levels you can hear and feel are far below those 
needed to cause damage These pulses also 
seem stronger because they coma rather suddenly 
and unannounced 

WHERE CAN I LEARN MORE ABOUT THE 
PROJECT? 
The Massachusetts Clean Energy Center hosts 
monthly public informational meetings on the first 
Tuesday of each month Upcoming meetings are 
on August 6 and Sept 3 at the New Bedford Pubic 
Library at 6:00 PM 

HOW ARE VIBRATIONS ANO SOUND 
MEASURED? 
Portable seismographs wMI be used to 
measure and record the ground vibrations and 
air overpressures. The specialist who does 
this work will analyze the recordings and 
keep updated information available at all times 
to the project owner, to authorized age noes 
and to concerned citizens The companies 
that rake the instruments must adnata to 
government regulations on the accuracy of 
the instruments That information is al i  o 
available and will be part of the project files. 

WHO REGULATES BLASTING7 

There are federal. state, and local 
government agencies that impose restrictions 
and laws pertaining to ground vibrations and 
air pressures from underwater blasting These 
limits are based on extensive research 
conducted by many agencies and specialists 
throughout the world One of the leading ­
and most restrictive - of these agencies was 
the former US Bureau of Mines The limitations 
imposed on this project are far more restrictive 
than those the Bureau recommended for 
occupied residences In Its Bulletin RI-8507 

HOW IS THE CITY OF NEW BEDFORD AND THE 
STATE OF MASSACHUSETTS INVOLVED? 
The Massachusetts Clean Energy Center Is 
overseeing the construction of the New Bedford 
Marine Commerce Terminal The City ot New 
Bedford is a strong advocate of the project and 
has been closely consuled on the project. 
Cashman Weeks NB is the lead contractor for 
the project and must adhere to all federal, state 
and local requirements before and dunng 
underwater blasting 
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9.2.2 Letter to Property Owners 

Property owners within a 1500 f t radius will be notified about the underwater 
blasting project in the letter offering pre-blast surveys of structures. Property owners 
will be briefed on project start date and proposed duration. This first notification is 
by first class mail. 

C A S H M A  N WEfKS MARIS. 

Date August2 2013 RE NS Qfford Street 

Ter FVcperty Owners 

From Cash mar. Vveeks NB 

Subject New Bedford Marine Commerce Termrnat Construction 
New Bedford. Massacr usees 
Contract No MACEC-FY13-001NB 

The Massacnusetts Clean Energy Center (MassCEC) rs managing the consiruaion of the New 
Bedford Manne Commerce Terminal, located ar 16 Blackmer Street Once construaed the 
New Bedford Manne Commerce Terminal M l be tne first faaiity m the nation designed to 
suppon the ccpsmjcbon, assembly, and deployment 0* otshore wind projects Trie wort is 
being performed on behalf of the MassCEC by Cashman Weeks MB As pan of the 
construction, the project ncJudes maintenar>ce and improvement dreoging adjacent to the 
terminal Some areas of the channel to be dredged in trie immediate vtdnty of the proposed 
terminal contan solid roc* and wMl require underwater Masting Tne underwater blasting 
requires drilling into the rock and subsequent placement and controlled detonation of explosives 
withm the roc* Normal dredging activities then will remove the resultant fractured rock 

Requaeoients for the project simulate that vibrations from the underwater blasts must be 
mainramed withm established federal and state guidelines to ensure that your property is not 
adversely affected by this activity An extensive monitoring program wiH be n place to guarantee 
strict adherence to these requirements 

As pa t of the overall Vibration Uoniorvig Progiam for tins project Contract Dnling & Blasting 
LLC has been oortracted oy Cashman Weeks NB as an independent consultant to perform 
pre-bfasi property surveys All residential and commercial structures within 1.E0Q feet of the 
blasting areas are eligible for a si/vey at no cost to the property owner 

If you wish to have a survey 0? your property, please call Contract Dnling & Blasting LLC at 506­
853-0595 withn ten (10) davs from lecwing the letter, to arrange a convenient Sme for the 
survey 

Sincerely.. 

Cashman Weeks NB 
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1st9.2.3  Certified Letter 

Where there has been no response to the first request, a second request wil l be sent 
to property owners by certified mail. 

Qorttract Drilling & Blasting U £ 
PO Box 51468 

JACKSONVILLE, F L 32240-1468 
m (50B) 858-0595 * (904) 249-3292 <S 

CERTIFIED MAIL 
RETURN RECEIP T REQUESTED 

August 6, 2013 

Jose Saraiva Trustee" / Lisa Saraiva "Trustee" 

156 Durfee Street 

New Bedford. MA 02740 


Subject: New Bedford Marine Commerce Terminal Construction 
New Bedford, Massachusetts 
Contract No. MACEC-FY13-001 NB 

Regarding Properly at; 74 Conway Street. Mew Bedford, MA 

Dear Jose Saraiva "Trustee" / Lisa Saraiva "Trustee" 

The Massachusetts Clean Energy Center (MassCEC) is managing the construction of the New 
Bedford Marine Commerce Terminal, located at 16 Blackmer Street, Once constructed, the 
New Bedford Marine Commerce Terminal will be the first facility in the nation designed to 
support the construction, assembly, and deployment of offshore wind projects. The work is 
being performed on behalf of the MassCEC by Cashman Weeks NB. As part of the 
construction, the project includes maintenance and improvement dredging adjacent to the 
terminal. Some areas of the channel to be dredged in the immediate vicinity of the proposed 
terminal contain solid rock and will require underwater blasting. The underwater blasting 
requires drillinq into the rock and subsequent placement and controlled detonation of explosives 
within the rock" Normal dredging activities then will remove the resultant fractured rock 

As part of the overall Vibration Monitoring Program, Contract Drilling & Blasting LLC has been 
contracted by Cashman Weeks NB, as an independent consultant to perform pre-blast property 
surveys, On behalf of the project owner, CDB is offering these surveys to property owners of 
residential and commercial structures within 1,500 feet of the blasting areas. Your 
home/business is eligible for a survey and the survey is at no cost to the property owner 

Work an this project will begin soon Please call Us no later than August 23rd, 2013, at 508­
858-0595 if you wish to have your property surveyed prior to commencement of work in your 
area. 

Thank you for your cooperation, 

CONTRACT DRILLING & BLASTING LLC 

Blasting and Seismic Specialists in Environmentally Sensitive Areas 

An Equal Opportunity Bnptoyer 
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2n  d9.2.4  Certified Letter 

Where there has been no response to the second request, a second certified letter will 
be mail to the property owners informing them that they have not responded to both 
requests for inspection and blasting is commencing. 

Contract Drilling & Blasting LLC 
P O Box 51468 

JACKSONVILLE , FL 32240-1468 
B (508) 858-0595 * (904) 249-3292 S 

CERTIFIED MAI L 
RETURN RECEIP T REQUESTED 

August 13,2013 

Streetside Realty LLC 

16 Hassey Street 

New Bedford, MA 02740 


Subject New Bedford Marine Commerce Terminal Construction 

New Bedford, Massachusetts 

Contract No. MACEC-FY13-001 MB 


Regarding Property at: 75 MacArthur Drive, New Bedford, MA 

Dear Streetside Really LLC 

The Massachusetts Clean Energy Center (MassCEC) is managing the construction of the New Bedford 
Marine Commerce Terminal, located at 16 Blackmer Street. Once constructed, the New Bedford Marine 
Commerce Terminal will be the first facility in the nation designed to support the construction, assembly, 
and deployment of offshore wind projects. The work is being performed on behalf of the MassCEC by 
Cashman Weeks NB As part of the construction, the project includes maintenance and impiovemerfl 
dredging adjacent to the terminal. Some areas of the channel to be dredged in ihe immediate vicinity of 
Ihe proposed terminal contain solid rock and will require underwater blasting. The underwater blasting 
requires drilling into the rock and subsequent placement and controlled detonation of explosives within 
the rock Normal dredging activities then will remove the resultant fractured rock. 

As part of the overall Vibration Monitoring Program, Contract Drilling & Blasting LLC has been contracted 
by Cashman Weeks NB, as an independent consultant to perform pre-blast property surveys On behalf 
of the project ownei. CDB is offering these surveys to property owners of residential and commercial 
structures within 1.500 feet of the blasting areas. Your hgme/busness is eligible for a survey and the 
survey is at no cost to the property owner. 

Work on this project will begin soon Please call us no later than August 23rd, 2013, at 508-858-0595. If 
you wish to have your property inspected prior to commencement of work in your area. 

We have distributed door hangers at the property and sent two letters (included in this mailing) for a 
request for property surveys. Vou have not responded to these requests therefore this notice will serve as 
our final attempt to schedule a survey at this location and to inform you that blastina is commencina 
Septembei2013. 

Thank you foi your cooperation, 

CONTRACT DRILLING & BLASTING LLC 

Page 1 if 1 

Blasting a i«l Seismic Specialists in Emrironmertally Sensitive Areas 

An Equal Opporturity Buployer 
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9.3 Pre-Blast Surveys 
Documentation of exiting, pre-blast conditions will include the use of high-resolution 
digital videotaping and / or digital photography. The interior and exterior of 
structures wil l be documented with emphasis on existing cracks and other defects. 

The forms displayed on the following pages describe the method for documenting 
Pre-Blast Survey results which is utilized by the Blasting Vibration Consultant and its 
team. 
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9.3.1 Geographical Order of Inspection 

GEOGRAPHICA L ORDE R O F INSPECTIO N 

Cowwtor Cashman M M B  M 

Protect Ne» Bedford Marine Commerce Terminal Construe!on 


New Bedford Massachusetts 


Ccnlrad MACEC. FY U COINS 


MB 

104 

I  S 

109 

112 


113 


114 


116 


119 

122 

12< 

12fS 

IPG 

128 

CONTRAC T DRILLING BLASTIN G LL C - SEISMIC SPECIALIST S 
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9.3.2 Pre-Blast Structura l Survey 

PRE-BLAST CONDITION SURVEY 

Coir, man Weeks NB Fit* 


New Bedford Marine Commerce Terminal Construction 

New Bedford, Massachusetts 
 Photos 


Contract No. MACEC-FY1J-O01NB 
 Sheet of 


STRUCnjM INSPECTED 


Name: Ph: 
 Typ« o f Structure 

Street: 

Cfty: 

Contact: 

Statth a! Property IShow Phono Laatoonl 

Ext P IK 

Technician; 

Senior Technician: 

Date:_ 

Date: 

Contract Drilling & Blasting LLC • Seismic Specialists 
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9.3.3 Photo Log - Pre-Blast Structura l Survey 

MACEC-FY13-001NB 
Contractor: Cashman Wteeks NB Contract Mo: MACEC-FY13-0Q1 NB 
Project: New BedTord Marine Commerce Terminal Construction Location : New BedTord MA 

Fll« 
Address 

Gtre­
t i o - i  e 

Photo Nvmcer 

aim 
0002 
0003 
0004 
0005 

0006 

coo; 
coos 
ai09 
0010 
001 ­
0012 
0013 
0014 

0015 
001G 
0017 
0018 
0019 
0020 
C02­
0022 
0323 
0024 

0326 

0028 
0329 
0330 
0331 
0032 
0033 
0334 
0035 
0336 
0037 
0:1:1. ­

0339 
0340 

O 2013 Coofruci £>,*r>j & Btashng LLC 
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9.4 Monitoring of Ground Vibration & Air Overpressure 

The vibration monitoring device consists of a BlastMate Series I I  I or Minimate Plus 
Seismograph as manufactured by Instantel Inc. of Ontario, Canada (see product data 
literature). Components of the seismograph are: an external microphone for 
measuring air blast/overpressure and a geophone for measuring vibration as Peak 
Particle Velocity (PPV). 

The anchoring device to be employed at various monitoring locations may be selected 
from the following, as required by site-specific conditions: 

•	 Underwater Geophone on a metal leveling baseplate 
s•V	 Standard Geophone/Leveling Plate 

^	 Sand Bagged 

Buried 


•	 Wall Anchor Brackets 
•	 Concrete Anchors 
•	 Epoxy Glue 
<• Spiked 

The type and method used to anchor the geophone will be site-specific based on the 
local conditions at the measurement location. The methods selected for this project is 
shown in the table on the following page. 

Northings and Eastings for monitoring locations in this table are estimated locations. 
Accurate coordinates will be determined for each monitoring point once the 
instruments have been installed and prior to the start of Blasting. These coordinates 
are used to calculate the distance from the blast and is reported on the Blast of the 
Day form along with the vibration measurements for each monitoring point. 
Approximate Northings and Eastings are shown in the table above for each 
monitoring location. Entries in red depict stations monitoring historical structures. 
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9.4.1 Monitoring Locations for Vibration & Air Overpressure 

The locations of seismographs installed to measure blast-induced ground vibration 
and air blast i n relation to the blasting footprint, are shown below. 
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9.4.2 Monitoring Equipment Location Form 

The monitoring location wil l be documented wit h a digital image and/or sketch on 
the Monitorin g Equipment Location Form fo r each site, shown below. 

MONITORING EQUIPMENT LOCATION 

Contractor Cashman Weeks NB CortractNo M ACEC-FYT 34X11 NB 

Project New Bedford Marine Commerce Terminal Phase/Area 

Location New Bedford MA 

File No M M  M 

Date Placed RASS Box No Photo No 

Date Removed Equipment S/N Northing 

Easting IP Address Station No 

Contact Name Phone No 

Equipment Location Sketch 

Date Technician 

Contract Drilling & Blasting L L  C - Seismi c Specialists 
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9.5 Reporting of Vibration 6t Air Overpressure 

A sample report summarizing the results of land-based attenuation measurements 
for blasts and on-going reporting subsequent to blasting are shown below. Land-
based monitoring results in the form of a short report will be made available within 
24 hours after each blast. 

9.5.1 Blast of the Day 

BLAST OF THE DAY 
Cashman Weeks NB 


New Bedford Marine Commerce Terminal 

MACEC-FY13401NB 


Blast No 

Blasting Coordinate: • ^ l i n a l . T J T T  i 

Seismograph 
Satiate 

M P  * Description of Location Northing E.i sting 
Distance 

From Blast 

New Bedford, MA 
I V i w i  V 
BA1034B 

UP? 
MP4 

BE8940 MPS 
BA9925 
BEBM 

MP6 
MPT 

BE10391 MP6 
B£1O390 M  M 

Stack or Green MP Standard Mmtormy «t»if 
'Tad U° Mumiov-g Pomfar HI**»W bOuUwe 

Max lbs par Max lbs per Max lbs per 
Distance Blast Design Crttena Cot Vibration Control delay ppv delay ppv delay ppv 

(ft) 2 1 
Off 0 0 u~oiT 0 0 "ET 0  0 
Ofl 0  0 " 0 0  " 0  0 

D'ugn Criteria 
Hutorio*!Structures 0 SIPS* 97% *Q33IPS 
PmaidtMn) 0 8 IPS « 67% • 0 «7 IPS 
Otter Sfucrurea 2 0 IPS * 07% * I 33 IPS 
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9.6 Post-Blast Structure Surveys 
Upon completion of the blasting program, all structures for which pre-blast surveys 
were conducted wil l be surveyed again and photographed. Special attention will be 
paid to cosmetic or threshold-type surface cracking in above-ground structures. Pre-
blast and post-blast images wil l be compared to determine any significant changes in 
pre-existing cracks that could possibly be blast-related only i f ground vibrations 
exceed limits placed on the project. A summary report of findings wil l be provided. 

9.20 Revision 1.0 © Contract Drilling a Blasting LLC 
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9.6.2 Photo Log - Post-Blas t Structura l Survey 

MACEC-FY13-001NB Post-Biast Condition Survey 

Contractor: Casnman Weeks NB Contract No: MACEC-FY13-001NB 

Project: New Bedford Marine Commerce Terminal Constriction Location : New Bedford. MA 

File 1 
Address 

tvaine 

Photo Number 
03-31 

0963 
0363 

P9M 
0365 
Mot 
0367 
0968 
0369 

0370 
0371 

0372 


0873 
0374 

0375 
0376 

0377 


0871 
0379 


0360 

0381 

D3B2 
0889 
0884 
0385 

03M 
0387 

0388 

0888 

0390 

0391 

039/ 


0899 
0394 

039'­
0395 
0397 

0808 
0399 
0400 

Page 10 C 20?J Contract Qr*ng S Basting LLC 
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9.7 Property Damage Claims 

In the event blast-related complaints are received by the Contractor or its Vibration 
Specialist, protocols for receiving information and resolving these concerns or 
complaints will be in place prior to the start of the blasting in accordance with the 
project specifications. 

Written logs and tracking forms will be establish for individual complaints along with 
a master complaint log to monitor the status of each complaint. Complaints of 
alleged damage to structures, should they occur, will be investigated by inspection 
within 5 days of initial contact and a response letter will be generated to the 
complainant. 

A final letter of determination shall be sent to the complainant within 90 days along 
with supporting documentation as per the project specifications. 

© Contract Drilling a Blasting LLC Revision 1.0 9.23 
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9.7.1 Vibration Complaint Form 

^ifommotHtHHi/tA mfQ ((atuicAiiie/h 

\f.imr/n«> Office ry' .^iiZ/tr r i  / ( t / r / i  / am/ rfeciiri/y 

0 tatr, - r¥A* . 

S u n n  * D. C o *  * 
r^/tm,. V/rt^nV-wKi 01773 S u  n Fmi M J U M I A  I 

(»7it) 567 - JtOO (97H) 567 ­

BLASTING DAMAGE COMPLAINT FORM 
( T  o be c o m p l e t e  d by c o m p l a i n a n  t o  r p roper ty o w n e  r and re turned t  o the head o  f the fire depar tmen t 

w i t h i  n 3  0 day  s o  f the a l l eged i n c i d e n t  ; please p r i n  t c l e a r l y  ) 

I talc of Inc ldro l : I m i  . of l iK i d rn l  : locat ion of Incidf m 
<r*> r« .m 


Tvpeof Ntmelure: Add r r  w u( structure: 


Pttoae Nemner: Property Owner ' * N: 

Properly ( H t a r r '  t A M r e u  : 

• i aaai TtT 

Compla iaaat ' i Name I  f Different: . Phone Nneaber._ 

t omploiooot ' . U d  m I f O i l l r r . n  l Ui. Tf 

Was a Pre Bio.r S a n  n deae aa I M  t propert ) pr ior to the i ta r t of Matting? VE-S N O 

DF.SC RIPTION OF ITFM OR AREA OF ALLEGED DAMAGE 

N..ir to Propert) Owner: when t o  n hate >icnrd and doled l o i  . fo rm, .. .bum H In tor lorml B I  T deportment far m k  t I 
completion. Do aol tabasJt 1%, f f l n t l a  r l U l f  * r — n l n i n  l Form directly In tne Office of the State n r  e Marshal 

CERTIFICATION OF DAMAGE - PLEASE READ AND SIGN 

/ declare under the penally of perjury thai Ihe statement and information provided herein are true at of the dale of 

this complaint I am aware thai there are significant penalties for submitting false information including possible 

fines, cirtl penalties and imprisonment 

Date Signed Signature of Properly Owner 

Revriexl 06/023/2012 F P  - 296 
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(to be completed bv Fire Department) 

BLASTING COMPANY AND FIRE DEPARTMENT INFORMATION 


Date received by the head of the fire department 

NMM of f i  n Uepartarnt: AddrrM ol Blact 

Naa»« of Btrtlna < oatpany I '  M aad Hundhna (Permit to Bbmt| Unued la: _ 

Hkullnn < ompany Phan* Number EnJaahet I'ter' t <> run . air Number: 

Neat* of Pn-BbMt Survey Company: Survey Company Pbanc Number:. 

Name of liabilit y Imurance Carrier: lawtraacr Carrier Panne Number _ 

Havler'. Nunc . Certificate of Competency Number: 

llavlrr' n \ \ ork I "hone Number: 

Bbntrr't Signature: OmuU 

RF-PORT OF FIRE DEPARTMENT INQl'IRY AND VIOL A I It »Ni sFOirN D 

Were the Matting I .og» r t  \ kwed a> a remit of tM> caaiphlnt?: V I  s NO 

Wa n vlelat.enl.tl found al a i MUM of the revkn of Ihn computer.': YES NO 

I  I ><>. ban ,. No l l e  c . .  I \ M a t i o  a bee n i u u e  d by y o u  l d e p a r t m e n  t ' ( I  I ve t  , H i l a  r I  i <op>> Y E  S N  O 

Signature of H r  r Department Officer: Date: 

After review of this complaint, please send copies of this form, Masting log(s), seismograph 
record(s) and \otice(s) of Violation to ihe Office of the State Fire Marshal. Incomplete 

complaints will be renamed to the department. 

State Fire Marshal Use Only 

Reviewed by: Date: 

Lojja A t t ache .  : Ye  t No Violat ions: Yea N o 

Comments •Note*: 

F P " 2 9  6 Revised 06723/2012 
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10 EXPLOSIVES MATERIALS INFORMATION 

The Technical Information and Material Safety Data Sheets (MSDS) for the following 
explosives materials selected for this project are included on the next several pages: 

Packaged Explosives Products: 

4- BLASTEX® PLUS TX (Booster Sensitive Emulsion) 

Cast Boosters: 

* TROJAN® SPARTAN® 

Initiatio n Systems: 

4- Nonel® Starter 
4- NONEL® EZ DET® Nonelectric Blast Initiation System 
4 NONEL® EZTL™ Non-Electric Trunkline Delay Detonators 

© Contract Drilling a Blasting LLC Revision 1.0 10.1 



BLASTEX® T  X 
Small Diameter 
Cast Booster Sensitive Emulsion 

« 

Product Description 
BLASTEX TX ant) BLASTEX P L U  S TX ere ooostet aertatjve water m a i  n it, 
laitiayatl amulscri exptoarve spexrfcaty formulated to provr* increased m a  m 
tor»ydrce*aBcanr*c» cyuwi c ranntory »tioai cxaaaiirni *r*_ i can result whan used 
m wet aneVor wMer ulmated geoiog«e» H**v aeengjh nac/oaohaia canrty ooneot 
ensures consalent explrjiive performance under cvcraaaed n| 1.1 nalalii- peaan irea and 
in saturated around concuon* where e\» tr»»*m»54lon ot Or name anocx erasure* 
from de»natwg beatno-aa would nc«r»_tv reduce tr»a rjertamanoe o«rtandard cast 
booe»sa«»sayi»e)ir»ae»*m 

BLASTEX TX ai d BLASTEX PLUS TX are cost eftactwa aaarrvarne. i s rnoat 
rjetorwir>aaro)a)^ 
m aasy-kXoad Vaiarori pastic cfrurj atrnx^m BLASTEX TX and BLASTEX PLUS 
TX are avanabte m two gradee wait Ircnaaaartg energy leva* for each 

AppUcjttoo RfKrOftirnefiiJAtrOoc 
• Package Aanyaet and rype afleci product Oenart, Uee cartnooe count to deter we ­

actual explosive crveege weigm 
• Ensure ccatftnuoua wejmn irjactng Fry ooMrm tarajha ri eeoesscffl m (20 fl) o 


whenever Kilumr loparaticn * K.-veei3«>ci muff-pte pnmng at lerjunnandad 

• AUrVATSiraeaaWrXMeMJaaar^ 


to ensure majomurn performance) 

• ALWAYS use a 340 g 112 oz) or larger	 cast brjoaajr wrjp BLASTEX TX and 


BLASTEX PLUS TX at intern* rxofluCt uprir«>rature_ ragr* At 

internal product tarraajratwe* batow-fP C tV 

uae a 454 g (t6ozi or larger cast fjooetar 


r>___J V 

Propertie s 

BLASTEX TX ffl AfiTFX PIU8 tt•«» '•

Density tgtacl Avg 126 1 28 

Errergr* (caVgi 722 808 

icaVcc) 910 1010 Technical 
Relative Weight Strength- 082 92 


Relative Bulk Strength" Information 1 26 1 40 


Velocity tnVs) 4 700 4600 

(rVs) 15,400 15 tOO 

Detonation Pressure' iKbarsi 71 67 

Gas Volume* irncAeeAgl 428 36 

Fume Class IME1 
Shelf Life Maximum 1 year (from data of productioni 
Maximum Water Depth 45 m |1S0 HI 

EwseHant 

• rames aw caemaan varq PeifJOFr " n 
line far ataxrlieim uae OMr oaaaear 

ANT-D * 1 00 £ a n ycc 
unccnfmcd dj 74 mm i l «i 

Hazardous Stripping Description 
Ejq>to«v_ Basting Type E 1.5D UN 0332 II 



© 
n ru o 

CD 
0) ru 

Q  . n BLASTEX® T X Technical If -* 
Information Q . 

O3 

fP • NEVER us* BLASTEX TX ot BLASTEX PLUS TX at ttatrnal product %m-̂  
OBtai -34* C (-30* f )  . At rrterruj product tempenacirea oatow -34* C (-30* F) 

01 ao^auatt p«dua a«imH» x Length 
3 a* 

UQ 
50 . 400 2 « 18 3 

57 « 400 2 </. a 16 
CD 

65t4O0 2V,xJ8 01 
V» 
r* 70 » 400 ' 2 V. x 16 

l_ »408 3x16 
UQ 
3" 

3 v , x IB «1 1 ST 

• r e t . *  * asmnar ana m e uma OKKWCI eenaay. ut» camo* court is aewrnwe sous 
TO atpaant t»nqa aaSaj Aiaacwtweappromntti 
ID •at^r_XTXo-fa>st_Xr\u8TXareiiiiaai a »»«<*» yarn*, alsatt C w n t w  n 
5. sutexl lu tuicfiaroe tne nwy »  i knje- *vjn usualtoad l»'m • • - • 

o 

• CAaoi «itn yon' Oyos Nobei • a n r a t i  f • auun you luna any quMiart 5' 
3 

wwum inrostion 
• Us* with detonating cora It not rtKxrrrrwHjeo 

Traiteportation, Storaga and Handling 

• BLASTEX TX or BLASTEX PLUS TX must be taiMputaJ. stored, handed and 


used rt conforrnity with a* applcarjle federal state prowrcap and local laws and 

Wa%9Mm*Bm ' 

- PacKageo emulsjons nave a snelf l*« ot one ; 11 year *r>en Kcred al ternperatures 

oetween - id * C and 38* C (0* F and W F  I E cpiot/ve "wentcr, snouW be rotates 

Avoid using new materials before t i  e old For recarerendad good practJoes et 

wnsporting stonng nanofng ana uwig trnt proci_a tee :he booklet -Prevention of 

Accidents m (he Uae of Expt*v s Ma tec a *  ' pecked marc* eac* carte ad »ve Safety 


44 > 351 JO o n 17.25x13 875 x 7 7514 I 
ri 

Product Disclaimer cy*, HCD* inc trd • MMMema«c_w an, *t-~*-,mt «*r « »  c to it»t product neuM>o-1 aatifTI rrmnr v i t  * raauttto_ 
• l a u W N  G W I H O U  t l A I H A f l O  N AN » e * < *  U * t * K A W  I » O r fcrtROUUVTAeXIIV O  r ^0* T A H»X ! lQJLA  X PURUOS k A f O O t  l O l fSV t ITU lU teWl I  V S o y c  , I 
al '«fc wepaniaiaiy ard r«tMrty trfeAioever Ittm am ana m ^ n  * iVtlnim-o. eaeim meat n tatiaset laoartonto'proo*** *' t , i  j --amiht._«r.r *l» rjroec.n liwtn oc clrou< 

• Dyn e -late araiivcleMJtxtttemttwlBatftatBera^ ID 

01 

Dyno Nobel Inc DYNO 
7r„> PastCcraenwsod Partway Sun* MO Satuea Ct> Ulan Mt>< USA D y o N n o a  l 3 
Pic--* 3cc~7")j--«34 war aafa a, wot  m a m ai 

r* 

5' 
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Material Safety Data Sheet 
MSDS * 1 M  3 Oyne ( M  M ate 

2795 C M CMorMood P>ikw««. Sunt BOO Data 09/16/10 
SatLa**C*y UtartM.21 
Phone 801 364-4800 Fax 801 121 6703 
t Man onrn haafjam dynonoo* com i • KM itnom
FOR 24 HOUR fMERCENCV CALL CHEMTHEC (USAl 

CAKIUTEC t W W O t  l 61 

tasam i - PRODUCT BBBPBILIBII 
Trade Name(s) 

BLASTEX' DYNO*1 5 SB 
BLASTEX*' PLUS DYNO" 1 5 SBC 
BLASTEX* PLUS HD DYNO*1 5SB30 
BLASTEX* TX DYNO* 900 
BLASTEX* TX PLUS DYNO* 1300 
BLA5TGEL* 1000 DYNO* 1600 
BLASTQEL* 1070 OYNO' 1520 
SUPER BLASTEX* DYNO* 1540 
SUPER BLASTEX* TX OYNOTEX 
SUPER BLASTEX*TX DX-2011 

DX-2012 

Product Ctaaa: Emutoon Explosives. Packaged 

Product Appearance a. Odor. White or pin* opaque semi solid wheh vrttl appear gray it product contains apjirtrnilrri 
LaBe or no odor Pac*ageci m cytindncai cartndges ot paper or plastic Mm 

DOT Hazard Shipping Description: UN0332 Explosive blasting, type E 1 5 0 II 

NFPA Hazard Classtftcatton: Not Appkcat4e (See Section IV Special Fee FlgWi g Procedures) 

SECTION II • HAZARDOUS INGREDIENTS 

Occupational Exposure Limits 

Ingredients 
Ammonium Nitrate 

CASa 
6464-52-2 60 86 

ACGIH TLV-TWA
None 

 OSHA PEL-TWA 
MOM 

Sodium Nitrate 7631-99-4 0-12 Nona 
Metrtylamine Nitrate' 
Aluminum 

22133-67-7 
7429-90-5 

0-3 
0-10 10 mg/m1 (dust) 

Nona 
15 malm ' (total) 

Mineral On 64742-35-4 0-6 5 mg/m1 (mat) 
6006-204} 0-6 

* This rnoxtajtant may be used only In products produced at me Patje Ptani 

Ingredients other than those rnetitioned above, as used *> this product are not hazardous a  t defined under CuffBOt 
i man Department of Labor regulations or are present in demlmmus concentration! (less than 0 1Vtor ~­

1 0% tor other hazardous materia*) 

mea  t IBS! otar. asrtsna Pas* I a t  ) 

Revision 1.0 © Contract Drilling a Blasting LLC 10.4 
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Material Safety Data Sheet 

SECTION lit • PHYMCfU PAT/H 

Bo.hng Poin t Mot Apc*cabHj Vapor Preaaure: Not Applicable 
vapor Density: (A * « I ) Not Applicant* De natty: 1 15-1 35 p/co 
Percent Volatile by Volume: <20 ( Solubility In Water. Product partially disserves 

vary slowly in water 
Evaporation Rate (Butyl Acetate « I I  : <1 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

Flesh Point: >100 C Flammable Limits : Not Applicable 
Extinguishing Media: (See Special Fire Fighting Ptocedures section.) 
Special Fire Fighting Procedures: Do not attempt to fight fires involving explosive materials Evacuate all personnel to 
a predetermined sate location no la  w than 2 500 'eel « all dvecttons 
Unusual Fire an d Explosion Hazards: Can explode or detonate under fae conditions Burning material may produce 
toxic vapors 

SECTION V HEALTH HAZARD DATA 


M i  l ills o t Overexposure 

Eyea: May cause irritation redness and learmg 
Shin: Prolonged contact may cause irritation 
ingestion : Large amounts may be harmful it swasowed 
inhalation: Not a Maty route ot exposure 
Systemic or Other Effects: None known 

fCBTJfJfsTautiril. Baa l M QrMaatW I 

Eyea: Irrigate watt running water for at least 15 minutes if irritation persists seek medical attention 
Skin : Remove contaminated clothing vVash with soap and water 
Ingestion: See* mod real attention 
inhalation: It Irritation occurs, remove to fnten ait 
Special Considerations: None 

SECTION VI REACTIVITY DATA 

Stability Staple under normal conditions may explode when sitraected to fire supersonic anoc* or nigh-energy 
projectile impact, espeoalfy whan confined or m large Quantities 
Conditions t o Avoid : Keep away from heat, flame ignition sources and strong shock 
Materials t o Avoi d (Incompatibility): Corrosives (strong aods and strong bases or attaint 
Hazardous Decomposition Products : Nitrogen Oxides (NO.) Carton Monoxide (CO) 
Hazardous Polymerization: Will not occur 

n s o s  . los t tan n n k i i  l Pao . 2o r 1 

DYNO 
Dyn e NoO#i 
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Material Safety Data Sheet 
SECTION M l SPTLL OR LEAK PROCEDURES 

Step* to be taken in Case Material la Released or Spilled: Protect from all •grwon sources In caae of fire evacuate 
area not Mas than 2,500 feel • an directions Notify authorities m accordance with emergency response procedures 
Only personnel trained in emergency letponse should respond If no fWa danger » present, arid pioduct is undamaged 
and/or uraxritamirurted repackage product in original packaging or cither clean DOT approved eorruner Ensure that a 
complete account of product nas been made and « vented Follow applicable Federal Slate and local spill reporting 
rcu jif i*n»fii i 
Waste Disposal Method: Disposal must comply with Federal State and local regulations II product becomes 
a waste. * m potentially regulated as a hazardous waste as defined under the Resouroe ConservMon and Recovery 
Act (RCRA) 40 CFR part 261 Review disposal requirements with a person knowledgeable well applicable environment* 
law (RCRA) before disposing of any explosive material 

SECTION VH, SPECIAL PftOTfcCTIPN INFORMATION 

Ventilation: Not required for normal handling 
Respiratory Protection: None normally requren 
Protective Clothing Gloves and work aomavg mat reduce skin contact are suggested 
Eye Protect ion: Safety glasses are rsnomntended 
Other Precautions Required: None 

SECTKjtr a • sue CIAA- pwecAUTIPHS 

Precautions t o be taken i n handling and storage Store in cool dry, leak yardJMIail location Store m compliance witr 
Federai State and local regulations Keep away trom.heat, flame ignition source* and ilrortg shock 
Precautions to be taken durin g uae: Avoid tjreathing the fume* or gases from detorvjuon of explosives Use accepted 
safe industry practices when usng explosive matenals Unintended detonation of explosive* or explosive devices can 
cause serious mjury or death 
Other Precaution*: It • recommended mat users ot explosive materials be familiar with the Iratttute of Makers of 
Explosives Safety Library Pijbleat»on» 

SECTION X • SPECIAL INFORMATION 

The reporting requirements of Section 313 ot Title III of the Superfund Amendments and Reauthorization Act of 1986 and 
40 CFR J72 may become appkcabte if ihe physeal slate of mis product at changed to an aqueous solution If an aqueous 
solution of the) product • manufactured, processed, or otherwise used. Ihe nitrate oompounds category and ammonia 
listing of the previously referenced regulation should be reviewed 

DMclaemir 
Dyne Nctae he end A luaackaxea eaakrim any VIOHBIIOI i win m p n  i kj ttm snmud tec sxteh or n osliilli Ike-wcf fiw rrfomeriw oonuurd 
knar m nm w  k to bo cxnuwd * v  » mama. or racked avtCLUomC wrntOUT LIIArTATtOU AMV SIPiaTn vVAftrtAMTY OF 
fAfcKCMAM AMLrTV OH MINES* rOH. A PAKtlCULAH FURPOSfc ANCHOR OlMLH WARfUMitv the mfamaxon lares.ad f m r  , a pneaag br 

t «•«/ ma a ranted may for penonx ramg ntevarS trcrmcd •»*» bacetiec aomxeenx and maimer or BBJ I I  E ounce* of ex/ 
He x  e u leMur/sbhi <o> oehemxwin me cendrtorev of set* J  H of Hie pradua Rjyeri erd men eesime m rak i*icnns«iiWy era iiitMty 

t at usuries trcaxleio deasnitaaaca or nvragea to pencil x p"Qpe1> emtio f*ern Ihe uee ol ties praoud or mfermesen 
ihe* eerier Uyro Mxeal vrc or eny of m iub*»a-*t be lake V xpoca eonsegeensal or r c o r a  i dementi «r kv 

IbaaafaaaBi 

etSCrS* 164 1 Dat e OSr t t i l  O P a g e J o t  l 
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TROJAN®SPARTAN' 
Cast Booster 

Product DesCTtptton 
TROJAN SPARTAN cast boosters are detonator seneave tugh density high energy 
mcajcular etratxtwaj ajiiajiatiki m venoue turn* deigned to rajemae wejtrrn of a* 
booster tertnkve exptoaxvea A* TROJAN SPARTAN booster, ere rruaiufarjturea 
weji en interna! through-tunnel end detcnatcr wefl for easy ariplication wati eaner 
electric electronic or nonet t t  ̂  fleajaaursor 10 6 gr» (50 grit) mnmum ttrengff 
detune* xj cord TROJAN SPARTAN boosters are fcrrnukatad from tne rsgnesl 
quality PETN snd other high e«ptosive masses* ensuring reAatxttry eonawency end 
durability n at blasting srrvtrcnrrajrrts The fluorescent green container make* the 
TROJAN SPARTAN booster more vtsrbte on the blast ale and reduces the posaitxkty 
ot nrxtpleoed charges 

Appllcatton Recommendation* 
•	 hs»VEH force tftedetonaw waft or othentiee 

attempt to dear these areas I oceaructad If the tircugtvtjjrtnel or detanaaar-wat 
does not acrxxTtmodMe the detonator do not use Ihe booster Notify yo u Dyno 
ryooei |s*****j s**t*j 

• ALWAYS use CWtooaung corO witn a coreioad of 106 o/m i50 grfl) or higher wner, 
irvtrakng We TROJAN SPARTAN booster arth detonalmg cord 

Technical 
Information 

lf lr«|A» g 1 85 

(rrrtec) 7 550 
(tVst 24 800 
PreaaureiKfcar,, m

Water Resfstanc* 
8 months vrrtr -n "m i n* tanaariSj Shelf Life Maximum 
5 years Ifrom date of producrion' Maximum Usage Temperature 

80 C (150T ) 
Al Dyno Nee* Inc • n ujy mat a*t ttsstat x —owt \ tajia,ana Dmi •nun PtsaiMSi 

I van* f»»k30rr» ear 

• ajljLHi and Oat 	 I at aarxnncal meffvia* duma M*v 20ir9 

Hazardous Shipping Description 
UN 0042 Boeattsr* 1 f 0 PGII 



TROJAN®SPARTAN' 

ajarumum detonator is No 8 saengtn tor atmperature* above -40*C (-40* F| At*g» 
•ttenQWdeteaiawreji^^ 

• Extremely low temperatures do not affect the pertoTaanc* of cast boost*** wit* 
caitnwoaa dsfwvelor* Low tamperatunas do affect detonators and detonakne 
cord B« certain you) rvaatjon system ts Kttatat for you/ i»>r*c»lior. m *»trerTr*ty 
tcwtempenaurea CaalL»jua*ati ar*iarjretuaoace^tDt o 
•n extremely ootd aarnoanxturea 

Transportauon. Storage and Handing 
• Dyne fscfbal cast booster*	 must be traneported. stored, ivjnrjed and used n 

ranforrnfly with a t federal, state provtncaa and local *** * and rec^aaons 
• For maximum srvaff ate (S years) Dyno Nobel east booster* rnuat be stored m a 

rxx*.div.wotvente*B)drnapBaB^ Eapaseiv* nvantory shout* t  » rotated Avotd 
uting new 11 inianaaa before the old 

Technical 
Information 

Packaging 

Gross Weigrv 
I *  * Weigh! Unit n Ttaaaton* Case 

Ouontif, 
fcg j tat 

150 14 0 30 890 y2_ 1-1 

150 5 5 4  7 3  6 t 4 96 Te~T 3S.T 
200 4  8 4 1 1 6 166 l 38 4 

350 ta 4  7 50 2  0 49 17 9 39 5 

400 14 4  7 55 2 2 40 178 388 

450 16 4 7 58 2.3 36 17 8 39 2 

MM 32 29 51 79 3  1 18 178 392 

Note At weight* and ornensnns are approjomat* 

Caae Dimension* 
42 • 33 • 14 cm 

Product Disclaimer 0>T« Hooal kit f  d m tub*«*an»t a\tclt»r> «ny aa' tna t ««• »»«c- la mm) ptoaud i-»v»l*, <y 
•npnrd * a u W t »  3 tVilMOUl ItVUUUIO l ANV * # * . *  • VVtWWi l r 1 > MfeKC>tAW>**»VI V OK MI»«fcSS r O  * » PaXIICtXA * 
m i r o i l x  k ii«fegy>4i*ly a m iiahfkiy e»i*totv* . k i n ^ m  n -tunta- frirtttiro, eteiM tottea «I t r t iaae t hi oarttnser aroptH, * " s  m 
%nmt Dyne HoMar c arwttcl t t«Jt»»o^icsbela»a:to i tn t l  a 3Briat«Migr*al tr iroaVjiat idai i ter i er fcr»rnict>aarttoai<B>atlt 

Dyne hobr  l Inc 
Je M Decker 1 out Soulrvera Swta 300 Sat I *•  » Cry UU i M ' !  » USA 
Plan * 3Cf>"!2 v*3M pg j 33--37tV>iW Wee vavar eynenotitt or  v 

t 8 y > x 1 3 x S H  * 

i f  * return la aa 
«NL~OW O I I *  K WtKHAMi v 
rxSMdaaiKsiitaroauiS Umt r 

DYta'O 
OVnoNnoal 



Ne w Bed fo r  d 201 3 - Opera t iona  l Blast in g Pla n Explosive s Mater ia l  s In fo rmat io  n 

Material Safety Data Sheet 
Dyno Nobel kt c MSDS a 1108 
2705 E«< Co»onwoo0 Parte**,. Suit* 500 Data 09118/10 
Sat La i  * Cay u tah im j  l 
Phone 801 364*800 Fax 801121-0703 
E-Matl annahaa#an\oyionorj*! oam MKxaattOa 08M M 
FOR 24 HOUR EMBRGCNC V, CALL CHEMTREC (USAi 

CANUTEC (CANADA) «1 

SECTION I - PRODUCT PENTIFICATION 

Trade Name(s) 
DYNO" CORD SENSITIVE BOOSTERS - CS35 CS46 CS90 CS136 
TROJAN* SPARTAN* 
TROJAN* SPARTAN* Sutler 
TROJAN* Stinger 
TROJAN* NB 
TROJAN* NB UNIVERSAL 
TROJAN* TwtnpJex 

Product Class: Cast Boosters 

Product Appearance & Odo r Tan to brown sohd with no odor May also be silvery grey Packaged m paper or 
tub* 

DOT Hazard Shipping Description: Booster 1 I  D UN0042 II 

N  f PA Hazard Clar i f icat ion : Not Available (See Section tV - Special Fire Fejhtmg Procedure*) 

SECTION I I  . HAZARDOUS INGREDIENTS 

Occupational Exposure Limit * 
CAS* % (Range) ACGIH TLV-TWA OSHA PEL-TWA 

Per»erylrvritol Tetranilrate 78-11-5 35-70 None Established Nona Established 
(PETN) 

Trinitrotoluene 118-06-7 30-50 0 1 rnjjfrn1 (skm) 1 5 rrvg/m3 (skm) 
ROX 121-82-4 0-26 0 5 mg/m3fs*:mi 1 & mgfm ' (skm) 
HMX 2091-41-0 0-5 None Established 
Aluminum 7429-90-5 0-16 10 mg/m1 (dust) 16 mg/ms (total) 

ingredients other than those mentioned above as used m Pus product are not hazardous as defined under current 
Department of Labor legutMions or are present *  i demmimus concentrations (less than 0 1 % tor carcinogens less than 
1 0% tor other hazardous materials) 

kisosa t to* C M  . tartans p**a i et > 

© Con t rac  t Dr i l l in  g a Blast in g LLC Revisio n 1.0 10. 9 



Explosives Materials information New Bedford 2013 - Operational Blasting Plan 

Material Safety Data Sheet 
SECTION IB • PHYSICAL DATA 

Vapor Pressure: 0 04?mm Hg at 60" C (TNTI 
Vapor Density: Not acptcatae 
Melting Point: 1 W  F <80" C) (TNT) 

Density: t 55 • 1 86 alec 
Percent Volatile by Volume: Not apptcabt* Solubility In Water: « 0 0114 
Evaporation Rote (Butyl Acetate « t )  : Not apptcabte 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

Flesh Point: Not applicable Flammable Limits : Not appiieattM 
Extinguishing Media: I See Special Fire FtJhUng Procedures taction) 
Special Fire Fighting Procedures: Do not attempt to fight fires involving explosive matenals Evacuate all personnel to 
a pieoaternaned sale tooeeon no Ma* than 2 500 leet « ail owecvons 
Unusual Fir * and Explosion Hazard*: Can explode or detonate under f  M renditions Burning material may produce 
lone vapors 

ejKTIO M V - HEALTH HAZARD DATA 
Hlacl»otOv«r»xi>o<ur t 

Eye* : PwtaruMtfi HI the eye mey cause irrrtaUin redness and teanng Prwonged or repeated contact may cause 
catatacM optic neurit* btutred vision ot amblyopia 
SMn Prolonged contact may cause inrtabon severe eczema and sencltizatlon dermatius TNT may be absorbed 
through the m m which may be indicated by orange staining on exposed skm See systemc effects below 
ingestion: Harmful if swtftowed See »y*temrc effects below 
Inhalation: Inhalation of dusts may cau* * initetion sneezmg or couflhmg See systen x effects below 
Systemic o r Other Effects: TNT fa an enter* neurotoxin, hepatotoxm nephrotoxin and bone martpw depreeaajfrt 
Although exposure is unkkefy acute or chronic exposure may cause sensitization dtwmatfhs headache. d*zme»s 
aajreace lethargy ot problem* with the irvet or blood such a * tOrfle nephrws aplastic anemia hemolytic anemia or 
iTisttienttirjiTtan formation PETN rs a known coronary vaaodriator and ingestion or inhaMuon may -eau* in a lowenno a* 
btood pressure headache or famtness and a decreased tolerance tor gram alcohol Repented over-exposure may result 
et chest pains in the absence of exposure 

Emeroencv and Firsl Aid Procedure* 

Eve* : Irrigate wfth running water for at least fifteen minutes If mtaUon persists seek rrveckc* attention 
Skin: Remove contaminated cfothing was h nun thoroughly with soap and water 
Ingestion: Seek medical attention 
Inhalation: to case of irrrtatxin remove to fresh a« See* medical attention it chronic symptom* occur 
Special Consideration*: None 

SECTION VI REACTIVITY DATA 

Stability: Stable under normal conditions may explode when suoreaed to kre supersonic snox* or high-energy 
prorectxe impact especially whan confined or at large quantities 
Condition * t o Avoid : Keep away from heat flame friction impact, ignition sources and strong shock 
Materials to Avoid (Incompatibility |: Corrosive* (strong adds and bases or emails I 
Hazardous Decomposition Product* : Nitrogen Oxides (NO.), Carbon Monomde (CO) 
Hazardous Polymerization: Will not occur 

Revision 1.0 © Contract Drilling a Blasting LLC 10.10 



New Bedford 2013 - Operational Blasting Plan Explosives Materials Information 

Material Safety Data Sheet 

SECTION VII SPtL l OR LEAK PROCEDURES 

Steps t o be taken In Case Material M Rekaaed or Spilled: Protect from *n ignrttoo sources In case a ' Ore evacuate 
area not leas than 2,500 Mat in all directions Notify aothortoas r\ accordance with emergency leeporvae procedures 
Only personnel trained in emergency response should respond If no fire danger r i present, and product is undamaged 
and/or uncontaminatad repackage product m original packaging 01 other clean DOT approved container Ensure that a 
complete account ot product has been made and i  t verified Fotovr applicable Federal State and local spill reporting 
tefaarernenls 
Waste Diapoaal Method : Dvtposal must rjompiy with Federal Stale and local regulations If product becomes a waste, 
it « potentiatly regulated a* a hazardous waste as termed under the Resource Conservation and Recovery A  d (RCRA, 
40 CFR. pan 261 Review disposal reomtements with a peison xniaMsdgtabki with applicable ertytronrrremai taw (RCRA) 
before disposing of any explosive material 

SECTION VfH SPECIAL PROTECTION INFORMATION 

Ventilation: Not required for normal handling 
Respiratory Protection: None normally reqiiren 
Protective Clothing Non penrteaole gloves and work cJotrtng mat reduce skin oontact are reoommcnoeo 
Eye Protection: Safety glasses are reoontmenrjod 
Other Precautions Required: None 

SECTION IX • SPECIAL PRECAUTIONS 

Precautions t o be taken In handling and storage: Store in cool dry location Store in compliance with rat Federal 
State and local regulations Keep away Pom fvsai flame ignition sources or strong shock 
Precautions t o be taken durin g use: Avoid breathing tne fume* or gases from detonation ot explosives Use accepted 
safe industry practices whan uang sxpiOarvB matenals Unintended detonation of axploerves or expicrsrye Devices can 
cause serious injury or death 
Other Precaution* : It a recommended thai users of explosives material oe familiar with ma irsatute of Maker* of 
Explosive* Safety Library pubkeaadn*. 

SUTTO N X - SPECIAL iNfQRMAT>Qn) 

This product contams the loUuwmg substances thai are subject to the reporting recrement s of Section 313 of Title III of 
the Superfund Amendments and Raauthonzation Art of 1986 and 40 CFR Part 372 

CA S Number 1 i v Wtigm 

Dtetlakner 

Dyne Now i  t m l  * *u**dwxea eacttm am wairaeae* wax respect to Sv* product *  » aatary p> KHa<x*> ttiaraof vtt mowiaiior tomaned 
l*iwn « We i*»vn» to t » obtained anecvai *wres* ta mtphed HiCLUDlhG vymtour HMftATKih AArr MPvCO vwutRANTV Of 
MEI»:HANTABILITV on prrtarss ro e A PARTICULAR PUHPOSE Awcytjp OTHER VVAPWUVTV TH» iriromakae aaakaad karen a ammm kr 
mt  m *aS**M <*••» .ru , ajasj , a*j r» * apt ajkajaj laanMM fatal n ^ n  * aoaaaifil mm mw m a mm mm .*t»oe *> „v

•«* Ike Jam* m nmmwmtm ter Uetaninam »» and'W* of t«fe Jta of tea weave Buym and users Hunt at r*» leepomejiKr sins toiny
wnet*au»i Iran irvr t  M el iniviee iroMir * •*•)« . toteta or eeewee*t* aereoneereVuSarfy arteis, »om th* as* <y, I  M prooucl ft- .itfowieeon 
Uenri rvj circumstances akat ether Dyno Mrkei e» rx anv ol e> »«***• ,  « be <at>* "> seerc* oornwqiH-ibai • •Kdentei daraaae* V far 
aetkaMeM He* v' o\ oAtx 

etsnseitot Oaee OSfine Pa*a j of J 

DYNO 
liyn o None' 
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Explosives Materials Information 	 New Bedford 2013 - Operational Blasting Plan 

10.3 Initiation System 
A non electric initiation system based on shock tube has been selected for use on this 
project, due to its inherent safety to static and stray electricity. The initiation system 
comprises the following components manufactured by Dyno Nobel, Inc. and 
distributed by Explosives Supply, Inc. 

•v* Nonel® Starter (lead-in line to initiate the first hole in a shock tube blast pattern) 
4- NONEL® EZ DET® Nonelectric Blast Initiation System (down-hole delay 

detonator and surface delay detonator combined i n a single unit) 
•••	 NONEL® EZTL™ Non-Electric Trunkline Delay Detonators (surface delay 

detonators for connecting blast holes or rows together with the appropriate 
amount of delay between each) 

10.12 	 Revision 1.0 © Contract Drilling a Blasting LLC 



NONEL Starter 
Nonelectric Shock Tube & Detonator Assembly 

Product D*rw:npr»oc> 
NONEL STARTER « a M electric rietcrator curvaaViu, of atpoottcl aatgfi ot ye»ov« 
shock tutie veto a Standard (#8) detonator aSached to cne end and the ether end 
seated The detcraur is housed m a ptaaSc ouncn block wrnen h>'sails i easy 
uirwecauiiBbothihrxfclubear^ 

NONEL STARTER la designed to prove* corrtrotsd. nonstock* mitotan of surface 
•taj aaaaa^MId satsl rc*.'-cl5 

For duaakxj anula, aajlm ireconvnendaaons. ALWAYS recejest a copy of Dyno Nooel s 
Phjducf Manual NONEL' and PRIMACOPCr from your Dyno Ntobel raprcserajaVe 
• ALWAYS mm excess lengths of detonatjng cordfrom bunch block. Oetonatmg 

com teas tymg across crutgoertg kunkUne can xHerfer* enth normal function 
• ALWAYS uae NONEL Lead Line to space onto the NONEL Starter unit to make 

up a customtongth nonelectnc starter assembly whenever the length of NONEL 
STARTER urut Is not sufficient to position the blaster safety 

• ALWAYS use the piasec connector sleeves packaged m each NONEL Lead Lme 
case to make a r l liable space CQJinecean to NONEL STARTER urvrt 

i 
CD m 
CLTechnical ; 

ro 
Information Ol ro 

C L O 

Propertie s 	 3 o 
ID 
on 

o 
t Exploarve Content per 100 unite 0 0570 kg 	 =1 

Si­0 1254 lbs 
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01 

3 

3 

X
•D 

Hazardous Shipping Description ri 
Dekaiakx Aaaaxrntasea nonntectnc. 1 4B. 

UN 0361 PO It 
rD 
at 

a 
cT 
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NONEL Starter 
Application Recommendat ions (..onknuedl 
• ALWAYS honk Pre NONEL STARTER bunch Mock In tfm Mast	 n u n  n afkei .ill 

equipment and non-essenttal personnel a  m dear of the blast area 
• ALWAYS unspoof N O N E  ! STARTER unti by hand f t th  e bunch Wot  *	 na  * be«n 

attached to Bva blast round. 
• ALWAYS puc  e	 the bunch Otoe* so the lid is face doe/n and cower the bunch 

block with dmi cutbngt or other inert I'leaanal to help prevent shrapnel cut off 
alter attaching the bunch block to detonating cord or shock tube. 

• NEVER	 l a a r f i  l to irraaaa more then eight (8, NONEL STOCK lubes or one ( l  | 
rMonahng cord tnjnkkne wurt Ihe bunch block Msfmas may result 

• NEVERflaCTCaYkWrOTng cer  t 

bock nnarfrea may result 
• H  i VCR M a c  h	 (he NONEL Starter bunch btock K< l h  * blast round unkl after 

tne NONEL STARTER shock tube deployment is complete whenever a NONEL 
STARTER unit is to be unspocted by any method other than by han d 

•NEVER	 'un over NONEL STARTER detonators m*t> eotaprnont This may 
damage the shock tube and may cause a misfire. ALWAYS replace the NONEL 
STARTER f U  m daroaged 

•When	 using NONEL STARTER cWonatars with a Ckrirjivaang cord kvjnkkne 
At WATS oi»r» *>  • * *one«n  g com in the bunch Wocx paraoei to r  « dekvuacr wifli 

r>o notonasw paretng n ffx? Oesirea arecscn of ofoelkjn 

Transportation. Storage and Handtirig 
• NONEL STARTER mu*t be transported, stored handled and used m conformfrY watt 

all federal state, provincial and local laws and regulators 
• For maximum shelf Ht* (3 years) NONEL STARTER must be stored in a c o d  . dry. 

1 magaane EigSoalve inventory shraid be reaatad Awkduengne  w 
I before the old For iccmniiemJeJ good pracftoes In kateauufkig Storing 

harxjang ana using this product ae  * *ks booklet "PrevenSon of Accident* n the llarr 
of Explosive Msrcnatj- packoO r i v d  c each case and *  • Safety Library Pub*o*aoa». 
of fhe Institute of Makers of E 
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New Bedford 2013 - Operational Blasting Plan 	 Explosives Materials Information 

Material Safety Data Sheet 
Dyno Nob f  t inc MSDS « 1122 

2795 East CoOoomxO Pathway. Suit* 600 
 Date 0*716710 
Sad Lake C*y Utah 114 t2 l 

Phone Wt-304-4000 Fax 901 321 6703 

fc Mad anr*h»e*J*nOynonot>»> com 
 a M23IIWMS 
FOR 24 HOUR EMERGENC Y CALL CHEMTREC fUSAi 


CANUTEC (CAM»0*l 


SECTION I  . PRODUCT P E W T k ^ T r O e  i 

Trade Name's) 	 NONEL* MS NONEL* E2DET * 

NONEl * MS ARCTIC NONEL* E Z U  1 " 

NONEL* LP NONEL* E2 DRIFTER * 
NONEL* S  I 
NONEL* TD 
NONEl * MS CONNECTOR 

NONEL* TWINPLEX'" 

NONEL* STARTER 


Product C law : NONEL* Non-electric Delay Detonator* 

Product Appearance ft Odo r Aluminum cylindrical thai! with varying length and diameter of attached colored pursue 
tubmg The detonator may be enctoeed t  i a pca*t>c hoosaig and an assembly may contain two detonators Odorless 

DOT Hazard Shipping Description: UN0029 Detonator*, notMftaclrtc 1 I B II 
-or- Lmtoaeo Detonatorenerrrblres ron-etectoc t I  B II 
•or- UN0361 Detytatof s»»arrtol*j*, non ateOa, 1 4B II 

NFPA Hazard Clawrftcatlon : Not Apr>ircatte (See Section IV - Special Frre Fighting Procedures) 

MCTIOW f t  . HAZARDOUS IWQWEDieNTa 
Occupation*) Exoo*ur t Limits 

Ingredient* CAS* OSHA PEL TWA ACGIH TLV TWA 
Pemaerythrrtol Tetranftrate (PETNl 78-11-5 
Leed Aztde 13424.46-9 0 05 mg (Pb" W on&mg (Powm1 

Lead 7439- 92-1 0 05 mg (Pbvm ' 0 05 mg (PBVm1 

pg|ri 7440- 21-3 I 5 m g  f m'ttotetdustj 10 mg/m 3 

5 mg I m (respirable fraction) 
Selenium 7782-49-2 02mg/m ' 0 2 mg/m5 

Red Lead (Lead tetroxide) 1314-41-6 0 05 mg (Pbyro5 0 05 mg (PbVm3 

Titanium dioxide 13463-67-7 15 mg/m lOmgi'm-
Baraim Chromate 10294-40-3 	 1 mg (CrOiVTOm3 0 01 mg (Cr ym ' 

(f*a*VU 
0 5 mg (Baym3 0 5 mg (Baym1 

Lead Chromate 7758-97-6 	 005mg(PbjfmJ 0 15 mg (Pb)rm' 
t mg (CrO.ViOm3 0 012 mg <Cr)/mJ 

(ceiiingl 
Banum Sulfate 7727-43-7 0 5 mg (Bal/m' 10 mg/m 3 

Potassium Perchtorate" 777B-747 None1 

Silica (crystalline) 61TB0-63-2 See Note- Hen * 0 06 mg/m 1 (reap fraci 

MSDSaiizz m m esntue p*v>tot « 

© Contract Drilling a Blasting LLC Revision 1.0 10.15 



New Bedford 2013 - Operational Blasting Plan Explosives Materials Information 

Material Safety Data Sheet 
MctyMenuni 7439- 9  6 7 None' 

7440- 13-7 None' 6mp/nViTVVA) 
lOnvaym'lSTELi 

Aluminum 7429-90-5 15 rrrg/m3 I total duafl 5 mgVm1 

5 nva/m^feeejvabkt rrsctton, 
Antimony 7440-36-0 0 5 malnC 0 5 rno'm' 
Cyclotetramethylen* Terrarotramvva (HMX| 2691-41-0 n<yc* mm 
' U*« kmt tor particulate* not otherwise regulated tPNORi Total dust »5 mrjfrrr1 r**ptr*ea* fraction 5 mayor1 

*	 Uae |M t tor particulates not otherwise classified (PNOC) inhatebte paniculate t o rncvrn'. respeabto pan 3 mg/m 
Note The OSHA PEL for crvstalsne aixca is calculated a * toaows 
Qoat J resprrafct* 10 mcvTr,'"' * SrD, • 2 Ouartf total dust 30 fno/m3 f % SrD, • 2 

' Not a* delay period* contain perrcnioiale Those thai do contain between from about 4 to a rwuumum of about 80 rug 
perchlorate per detonator 

hyaradtents other than those mentioned above, a * used m this product ere not hazardous as defined under current 
Department of Labor regulations, or are present tn demlntmus concentrations (lesa than 0 1% for carcinogens less 
than 1 OX for other hazardous metertarji 

SECTION III-PHYSICAL DATA 

Vapor Pressure: Not Appacabfe 
Vapor Density: Not ApcAcebte 
Boiling Point: Not Applicable 

Density: Not AppScaOW 
Percent Volatile by Volume: Not) Solubility m Wate r Not Appteattsa 
Evaporation Rata (Butyl Acetate = 1): Not Appacatal 

SECTION IV • FIRE AND EXPLOSION HAZARD DATA 

Flash Point: Not Applesbw	 Flammable Limit* : Not Appacatok* 
Extinguishing Madia: (See Special Fire Fighting Procedures section | 
Special Fire Fighting Procedures: Do not attempt to fight fire* involving explosive materia* Evacuate all personnel to 
a predetermined safe, distant location Aftow fire to bum unless it can be fought remotely or with fared extinguishing 
systems (sprinwers) 
Unusual Fire and Expkwio n Hazard*: Can explode or oatonate under fire rjonditions Burning material may produce 
toxic vapors 

•PrTWA I V . HEALTH HAZARD DATA 

Effects of Overexposure 

Tht* i	 a park aged product thai w  * not result m exposure to the explosive material ..naer normal condition* of use 
Exposure concerns are primarily wvth poet-detonation reaction products, pafticui*rfy heavy metal compounds 

Eye* : No exposure to cnamical hazards anticipated With normal handling procedure* Particulate* m toe eye may cause 
irritation redness *we»ng itching, pam and tearing 
Skin No exposure to ctvarmcat hazards anticipated wati normal handling procedure* Exposure to fiost-oetonation 
reaction products may cause irritation 
Ingestion: No exposure to chemical hazards afflcxpsted with normal handkng procedures Poat-detonation reaction 
product residua is toxe by ingestion Symptoms may include gastroenteritis with abdominal pam nausea vomiting and 
ourrhea See systems effects below 

MSDsamz OMV osntiia PseeZors 
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Material Safety Data Sheet 

Inhalation. Nat a likely route ot exposure See system* effects below 
Systemic or Other Effect*: None anticipated with normal nandUng procedures Repeated inf lat io n or ingestion of post, 
detonation reaction products may lead to systemic effects such a * respiratory tract r  n (abort ringing of the ears dcvnst  s 
elevated Mood pressure blurred vavon and tremor* Heavy metal (lead) pcrieoning can occur 
C&aiKjgeniaty ACOJH dassrfies Load a  t a Suspected Human Caronogen' and inaotuote Chromium VI a * -Corrfarned 
Human Carenogen NTP OSHA end IARC consrjer oomponents cnntainen » tms detrxiator caxcrnogeruc 

PwtcWarnf PercWotale can potentially inhibit rodrde uptake by Ihe thyroid and result m a decrease in thyroid hormone 
Th» National Academy of Science* (NAB) has reviewed the tonicity o» percrrtorat* and has concluded that even the most 
aaaaeyiiu populations could ingest up to 0 / microgram perchtorate per Kilogram ot body weajzht pet day without adverse!* 
aftecVvj ivaafth The USEPA must MUbitsh a mftitimum eontarninam level (MCLl ter per chloral* m drinking water by 
2007 and fh«a study py NAS may result * a recommendation of about 20 ppb for the MCL 

Lmemanc v and First Aid Procedures 

Eyea: Irrigate wfltl running water lor at least fifteen minute*. If irritation persists seek madrcel attention 
Skin: Wash with soap and water 
Ingestion See* medical attention 
Inhalation: Not appttcabxt 
Special Considerations: None 

aeCTtON V |  . R ^ T t y t T  Y DATA, 

Stebiltty- stable under norm * conditions may explode when subjected to fife, supersonic shock or high-energy 
projectile impncl 
Conditions l  o Avoid : Keep away from heat flame, ignition sources enpect friction electrostatic discharge and strong 
shock Do not attempt to deaassembie 
Material* t o Avoi d llncompatibkfty): Corosrves (acids and bass* or alxato) 
Hazardous Decompoaklon Products: Carbon Monoside (CO) Nitrous Oxide* (NO,) Sulfides. Chromates Lead (Pb) 
Antimony (So) and varous oxides and complex oxide* of metals 
Hazardous Polymerization. WM not occur 

SECTION VII - SPILL OR LEAK PROCEDURES 

Step * t o be taken In Case Material Is Released or Spilled' Protect from all ignition sources in case of Ire evacuate 
all personnel to e sale distant area and allow to bum or fight fire remotely Notify authorities m accordance with 
emergency response procerjur** Onty oersonnal trained in emergency response should respond If no fire danger i t 
present, and product a undamaged end/or uncontaminatad repackage product in original packaging or other clean DOT 
approved container Ensure that a complete account of product has been made and is verified If loose explosive powder 
is spilled such a * from e broken detonator only properly qualified and aulrtonzed personnel should be involved with 
handling and clean-up activities Soiltod explosive powder is exlremefy sensitive to initiation and may detonate roltow 
appktaokj Federal State and local spik repelling leqtj.iemenrs 

West * Disposal Method: Disposal most comply with Federal State and local regulations If product becomes 
a waste. * a potentially regulated as a hazardous waste as defined under the Resource Conservation and Recovery 
Act (RCRA) 40 CFR, part 261 Review disposal requirements with a person knowledgeable »wtti applicable anvrrorrmenta 
law (RCRA) before d.aoosmg of any explosive material 

•esnsem i Date n n t t  i p*a* le f  t 

© Contract Drilling & Blasting LLC Revision 1.0 10.17 



New Bedford 2013 - Operational Blasting Plan Explosives Materials Information 

Material Safety Data Sheet 

•^rrwsm.mrmciAL PROTECTION INFORMATION 

Ventilation: None required for normal handling Provide enhanced ventilation after use rf m underground mew* or other 
enclosed areas 

Respiratory Protection: None requited for normal handling 

Protective Clothing: Cotton gloves are recommended 

Eye Protection: Safety glasses are recommended 

Other Precautions Required: None 

SECTION IX • SPECIAL PRECAUTIONS 

Precautions t o be taken In handling and storage: Store I t coot dry. * *  « veniaated location Store in compliance vnth 
Federal State, and local regulations Only property qualified and authorized personnel should handle and use explosives 
Keep away from heat, flame ignition source* impact, fnctjon electrostatic discharge and strong shock 

Precautions t o be taken durin g us* : Us * accepted safe industry practices whan using explosive materials Unintended 
detonation of explosive* or explosive devices can cause serious injury or death Avoid breathing the fumes or gases from 
detonation of explosives Detonation m confined or unventUated areas may result m exposure » hazardous fume* or 
oxygen deficiency 

Other Precaution* : It is recommended thai user* of explosive materials be familiar with the Institute of Maker* of 
Explosives Safety library Publications 

Revision 1.0 © Contract Drilling a Blasting LLC 10.18 



New Bedford 2013 - Operational Blasting Plan 	 Explosives Materials Information 

Material Safety Data Sheet 
ECTION X 8PECAAL .W3FtM.AT.ON 

These product* COTtarr) me (o*oww»g substance* that are suBtecs to the reporting requirements of Section 313 of Tree III of 
the Superfund Arrfendrnerrti and Reeuthonzation A  d of 1986 and 40 CFR Part 372 

Chemical Name 	 Max. Ib»/1000 unit * CAS hHmfcg 
30 4 7439-9?.» 

(Use TOJOC Chemical Category Code) 
Lead Compounds 	 2  0 N420 
Barium Compound* 	 1 8 N040 Chromium Compound* 	 1  9 No w 

Rang* ' o  l Paction 113 Chenacat* in each produc t 
Product IB Pb per 1000 lb Pb compounds lb Ba compounds lb Cr ccwnpound* 

detonators per 1000 1000 per 1000 

r*Of*Jrl"M > 	 0 - 0 9 04-1 4 0-04 
NONEL* LP 6-30 0 4 - 1 0 0 1 8 
NONEL" SL 0 .3  - 1  4 

• M r t t ) 	 04-0.7 
0.3-0.  4 NOHEL MS Cenasetor 

N O t m ' T V W N P t J X '  " 5 15 0 4 - 0 .  7 
NONEL* 8TARTER 0  3 0m 

22 	 o2-0 
-M O M E L ' E r r i T  0.8 - 0.7 0 

NONEt * EZ DRIFTER 104 1.3 1  4 1  4 

' The exact quantity and weight percent o f Section 313 Chemical* In each delay period and tubin g length for each 
product i * available upon request 

Disclaimer 
Dyno faaew Irrc sad re u j w r  a aacum say imiaieaa man raspM to toa aaMurt ma axtely or wMW ) thereof ma ntoanattoa rxmnmao 
r»i»ri or (ne laeuts to M obmrvag another eecest or mctuui xactunavo WtTHCXIt I IMnArn * ANY arfPltrO WA Brum TV Of 
MtHCMANIABII ITV OR FlthtSS FOR A PARTICULAR PURPOSt ANOOR OTHER WARRANTV Tt» Iraorrnafaai oorxoawd hsroe, * provwed for 
laHaanua sxaiiaa era/ an* a Men l t  d orvy to» persons havng nVevar* technical auto Baeaaa* eaaaao-a an* manner of vaa era eiaadt of ate 
oamrol las eeer • nipoiHa* lor eUanwnwy M a»i«laxi» of safe vat 1toe product Buyerx and mere etavm* a* rax. raspmamy ant M M  ) 
vrfwsaavw from arv/ aorj at xxunoi (ncAKWie eaetxi toeat* o> amrntm ta tenant or property arromg aom the >o* of nva pnxxo or enuioe**" 
Uno*i rw taaavialaiiw that sever Oyrw NoMi toe or my at at iiihaiwmi ha tana far spaces ooneoq annuel or eaaaeniel demeorn a for 
* 8| o*r»»i Sjaj a| r̂ i**r̂  

© Cont rac  t Dr i l l in  g a Blast in g LLC Revisio n 1.0 	 10.1 9 
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NONEL* E Z DET1.4 B 

Nonelectric Blast Initiation System 

Product D©*cnpOc*n 

NONEL* nonekx*rtodeeiyd*f»n» 

snocK tube with a surface detonator a**) liml to one end and a SmamnS ftm) tn-hol* 

detonator on the other The surfaca detonator » m*o* a color-coded plastic EZ" 

Comeoor btock to tacWata easy winectiona to shoe* tubs toad* Thai block can 

hold upto 6 shock tube leads Easy-to-read cctor-coded delay tarsi cHoiay the deay 

number and nominal firing sme oromrnenay 


NONEL EZ OeT una* can be seedy connoctad lo on * »nc*he< lo eatery bat * bias) 

derxgn lerquirements m construction mmtng. and quarry operations They can abn be 

uted in corrtorrvabon wrth NONEL MS NONEL EZTLencVor NONEL TO detonator* 

to sattsfy complex btost deagn ajqyajajnanfa and irwirmtze inventory of trittxattr." i 

system components 


Application Recommendations 

Fcvdef*aadawaVjMtonrer^iv« 

Product Manual ACfvQ-erto P W f V M O  ̂  

• ALWAYS select a NONEL EZ DET ia*l havrig more than enough tubing length to 

aatond ba n the paytnedprvTv^ 

V O N S  , 

Technica l 
Informatio n 

Nat Explosive Content per 100 units 	 0 0010 kg 
0 17831b* 

Thar prraeart m oney aeeaeheii H I inert!: i «  a 

Nunerial tene Nominal Tin * 

I traeacl tmasa) Bioc* Cokx 

17/350 17/ WO 17 '700 Y* 

25/700 Red • HJG a i n 
42/360 ; 42 / 700 a. m25 / 375 

Hazardous Shipping Description 
0 rU : 'M ! : . '  f a iV r r^ t '  ; > i ; *  . |***jaJBJ | | 
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NONEL" EZ DET 1.4B 

Applicat ion Recommendat ions I continued) 
• ALWAYS r x o e  K to* pteafe 

or carriage ctonrtg ma ceding and stemming operations Out cam w r a  n pacing 
cxeatrq m «  u and cover material on lop of the Waatrng a rc  m The EZ Connector 
btock contains a detonator and « tuEtect to ctotonatjon caused by abuse such as 
impact Shock tube whe  n has been cut njcAumd or cvjrruxged may cause rrasfaea 

•ALrVAr  S b  e suns that the shock tubexs) a  m seairety Inserted oneat a erne	 n to th  e 
Q C c n r t e c t  w btock The need of the E 2 rjorvvsaor btock s^ouW rise to accew tne 
sttock tube and 'etunt toa ctosed poarton veto an stsJbt* ckc* 

• ALWAYS ensure that indMdual shock tubas rsrnarn afcgrrati sde	 By side « the 
connector channel and do not cross on  * over n  e anoe  w on n*en« n 

• ttEVER	 use NONEL EZ DET una* with detonaang cord The low xeength surfaca 
delonaaor w(l nan innate detonating cord and may cause tm/m 

• NFv> R attempt to ctsirsaembie me aetay ckrwnator from the pnatic FZ Connector 
block or use the detonator wiTxxrt the ocinrvacinr 

• NEVER payee more than 6 shoe*	 too* leads into toe plastic EZ Connector btock 
Misfires may resuft 

• NEVER put stretch lank or put t en tc  n on shock tub* such that the lube could 

• NEVER space NONEL EZ DET anock uxre together to extend oefween holes 
• NEVER connect NONEL EZ DET unfls together unsi all hole* nave been pnrned 

'Oaocd a r  c STCT. - ^  C S P  ̂  l~c ty\sh\ 5.1a r » x  - cv>ar3d 

Transportation, Storage and Handling 
• NONEL EZ DET must be transported. Sored	 handled and used n contarmify with 

a  l feoeret stale, fxrwinxSal and irxel laws end regulations 
• For maximum shea* Me (3 years), NONEL EZ DET must be stored m a	 cool. dry. 

well venMateo magazine Explosive riventory ahould ne rotated Avoid using new 
meewa s bef ty  * the ok) For recomrrajnoad good ccadk5as in nansponxrg sk>evg 
r-wr iaigarto using tnisrjroduc^ 
ofExpirjsrveMatwaas-parked t r v  ̂  
of the Institute of Maker* of Explosive* 

03 

Technical 	 Q  . 

cT 
Information 	 C L 

O 

o 

t ^ r M  I 	 fauanuy / Caea 
Case Typr 	 n 

suta-cx 3 
3 5 12 i«  n 00 	 O 

Si. AS 16 D 120 GO 
CP 

7 24 O SO 	 ST 

tra
12 

-a 
IB 60 

18 


24 80 DC 50 

30 too DC 40 

37 120 DC 


• Cam aeajN wax* b* eafik * ana* aaa uate atari execr mro* 

Note  : Thr* product is akso available with a High Strength cap For more 

information please contact your local Dyno Nobel sates representative 

C a *  * D imens ion s 
Detpa* Caaa (DC) • 8 x 4 6 x 2 8 0 *  1 1B*i x 1 7  H x t D H a  i 
Defpak(D) 

4 4 x 2 2 x 2 S c  m 1 7 H  X flSxtOn o 

44 x 45 x 25c  m 17 H  i 1 7 H  x 10«i u  i 

IProduc  t D isc la ime  r Dv«o Neeu lac ana ax aucwaemn aeaero any —taerea mar -aapact to ran product Ira saury or a iaWl i  i r a t t  l ar rv  j • 
irpmd **2aJDit*GvwTMC»JT LsaTATtoai AAtv saw CD VVARRAHTV o  r MrRcnMnAiw.rr> cm r f na t s  s rem A rv»rrncuLAR PURPOSF. A N D * *  , O T V C  P VMHRPAMTY a  » 

»a-a Suae :WC Sen I 
<-... =;n :? i ' .  ­

cT 
•3 

ate Ciry Ural- s > ' i  * >CA 3 
01 

http:MrRcnMnAiw.rr


c NONEL EZTL 
Nonelectric Trunkline Delay Detonators 

Product Deecrtptfon 
•eONEL* iwnekactrc 
tub* wkti a surface detcvxfeor attached to one end and the cater end teeeaa The 
deiaaaWftlta ̂  
Is shock tube A whaa J-hoox a affixed near the assled end Easy 4r>*ead, color 
coded doley tag* dteotey the delay number and nominal «cmg ume prornroendy 

EZTL detonators we deegrvtd tor us * *«h NONEL MS »nd EZ DET* una* to provide 
affective and accurate surface timng buhtuen braafhcea* anoVor roars ol Utt» l res m 
surface and underground bleating detxgni 

F?cv^Marjr>catio n recomrnervJaScrva, ALWAYS reouesJ a copy of Dyno Nooats 
induct Manual NONEL* and PRtmCOftO'tiorn your Dyno Nobel ispiuiei sways. 
• ALWAYS be sure that the shock tube(s) are securely intoned, one al a bme rtothe 

piasocEZconrv>» The need ott ̂  
and return to a ctoeed rjostan with an aude^ ckek 

• ALWAYS ensure M  l the eir*jvtduel shock lubes reman angned side try side »i the 
EZconivaefw Channel and do not cross over ww anottw rAx̂ ng xiaeraon 

• ALW*r S protect tte plastic EZ connector and a l shock bjfje leads from imped or 

Technical l/t 

Information "  S bT 
n 
0) 

Properties 

Net Explosive Content per 100 units 	 00240 kg 
0 0529 lbs 

Hazardous Shipping Description 

Detonator eel • mhkaa ncnekprtnc. 
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NONEL EZTL 

damage U*e o r  * wtv*n placing oejating mats and cover natanal on top of toe 
blasting circutt The EZ connector contains a detonator and is svcxect to detonation 
caused by abuse such aa mpad Shoe* tube wheh has been cut ruptured or 
damaged may cause rreafes* 

• NEVER ute NONEL EZTL detrx**nr*wtlhij**on»*^ Th* low ttrength surface 
detonator will net initiate datonaang cord 

• NEVEH attempt to ckraexambre the cajeay csjtorator from the EZ ccmnecay t*oc* or 
use th* detonalor without the connector 

• NEVER place more than 6 shock tube toed* reo an EZ connector bkxk 

• NEVER as-ei NONEL EZ  H un*» un*l aft hokn have bean pnrned, leaded stemmed 

TreSNfMp0e*taa1k>n Storaoa and Handhng t

• NONEL EZTL mi** to UBa^lm i Mmd, rwidtod and uaed m cwitormity with all 
L M M  I aM l BMatrNaal Beta* gaal |HR ) \%\%t MHsMBRel 

• For maximum fhaf Me (3 yaar*). NONEL EZTL must b« atxad m a cool, dry, wall 
stentaVjaxI magazine Exptowv* rnventory should to rnlatarl Avod uavog naw 

Technical 
Information 

T»P* 

2 5 '0 1*0 

3,5 12 

1 20 0 7ft 

9 X 0 120 •JO 
12 o SO 
IS 

IB 70 

Sawn •*•€ 

 old fiaa> tolora Ihamaa*,  For raconrtTiartoad Qood practice*) n iiantporiing atWa)| 
t  i  H I BSaTai i  i n n i  t , na.aaaa . * h i a  » Sa t * * * B  * , a  l a u u  k <Si i | u u U < U  t SSM • . • * ;  . • - .  j I • • _ *  t I ' 

j'vvg ana ustng wis Dfocuct st?e r\e DooKietT ravannonotr̂ cctoarvtai m we use 
ofCtptoaiie Ifretoiitir packed iryarde each case and the Safety Ubrary °ur>cat)on* 
rt*wln»oTa^ of Matters of Explosive* 

Cas e Dimensions 
<(0) 

Ix22x25c m tTK a BKxIO m 
l t4Sx25a n 17V,x 17S« 10 r 

Product Disclaimer t)r « MOM irx; am b ajbaatanaa dctctarm a n awioiWaa aa * reaped » *>* pmiua m> tWkry 
•need ncLuDiMG winiour UMUXTU X A* > axputn VVAJSUUVTV Q» utPouuiTAaiuTv OH riii«ri s ron xnxfiTxiXAR orMER VVAIWAreTv toMatl 
eeeameaem*. reemnitei, onoaooatv iieeuuax eewe»ivaaat«i|eieeievaudngBVjeei. l a i  n or atmeuitto pereom or aneai **x«eraaaaefexta*x*.»i uwaanee 
«ia» Oyno term Mc eraey of *» mlillaiae »e afSJt for a— I i inraami—lor iieejiiia**»rej9esorlor •eeJaeau leeeoforofei 

DYMO 
D>no Nobel Inc. 
J«3C Uod ̂  LiM erxan am Suae 300 Sal Lake City lAefi sav.El USA 
• " r e W V - '  W 401 179-X4SJ Y*»r «M » nvncwlx" ov­



New Bedford 2013 - Operational Blasting Plan Equipment 

11 EQUIPMENT 

Product information on special equipment is shown in this section: 

4 Shot-firing Device 

Lightning Detector 


"¥ Blast Monitoring Equipment 


4 Seismographs 
4- Geophones 

Sample calibration certificates are shown in this document. Once specific equipment 
has been selected for use on this project, updated calibration certificates wil l be 
provided to the Cashman Project Manager and the Project Director. 

© Contract Drilling a Blasting LLC Revision 1.0 11.1 



Equipment New Bedford 2013 - Operational Blasting Plan 

11.1 Shot-Firing Device 

HR88 DUAL LINE STARTER 

Lenyn'Oarrwin: 7 ST. a .STtrnm 

Body Otnm 

O p M o  n Mechanical Spt»*»Op**aiad SUM Firing Pin 
r Source- KO I Sndtavn Snail Prime* 

Iran HH «a win allowtar ina irrnuttanaout relation at multpie norveteclnc iyiems 

rtrtaileart by A TP at "NON FlftE APiMS" permitting 
unrestricted BantunflifAtO arid sftpmer* 
PiaacaltrtdatXinamtM M*d* at u«tr-iotruri dakm end nylon with ail treat Ittiivj morjiarrtrti Wait mada ywi tutHtv 

m 
ino Scorraon HFT mode*, ara rrwcharecal Irvcvetori ctoeonsd ior intrallon ol non-aectric blesang systems 

LWcang ma energy release ot Irte Rermngion r20H shotgun mmt pnmar wracr. i t laatvy loaded into the HK t breecn 
oioek. * can Da readiad rot operation in |u« a tew mean s Attar coefctng andta*e«ng. witb in * flathguaro in place » 
protect trta rjraWtt. norv electnc tube*} i t ywerted into tr  * barrel ot the noma and the device is i ready to inmate »vj 
Piatt by tmvpty hoping the livgotr Pom its. cocKed poatron 

TO INITIATE 

t. Put back and align Cock Pin t c thai n teats in the locked preterm e l shown adorn 

2 Remove Satety Ptntrom through Mole m Flaan Quara 

3 Stde Flash Guard lowa/a CocK Pin t o as lo expose the Nozzle. 

• Wlvla iwtatrng aockwe* pull Nozzle away from lork (not thown) 

6 Piece shr/tgun tntll prmei in base ol Norzl* 

6. Replec* Ncxtzt* onto talks un»i snug and tasted propw'y 

7 Ska* Rasn Guard torward toward Nozzle 

B. Place Safely Ptn mlo Safety Pin Hot* 

9 String New Electnc tmng Una through Thiougn Mole »nd up ana around Into Nozz* 

to Whan blast *  M at **cur*d and free of paopie remove Safety Pm from Safety Pin Hole 

11 Apply beOtward pressure to Cook Pin aro wtvia holding II atasorwy rotate I into Faing Pin Tract. 

13, rkkaase pteeiui* on Cock Pin t o as to let u treaty mov*»lono Firing pin Tract, 


11.2 Revision 1.0 © Contract Drilling a Blasting LLC 
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TO SECURE: 

1. Remove spent Non-Electric line from Nozzle and Through Holes. 
2. Repeat step under "TO INITIATE" so as to re-cock the Cock Pin. 
3. Slide Flash Guard down toward Cock Pin. 
4. While twisting clockwise pull Nozzle away from Forks. 
5. Remove spent shotgun shell primer from base of Nozzle. 
6. Clean as necessary and replace Nozzle to Forks until snug and seated properly. 
7. Slide Flash Guard forward toward Nozzle. 
8. Rotate Cock Pin into Firing Pin Track and gently guide forward until it stops. 
9. Race Safety Pin into Through Holes. 

© Contract Drilling a Blasting LLC Revision 1.0 11.3 
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11.2 Lightning Detector 

THUNDEHi 
'DETECTOR/	 STORM'D 

Utility Mode l 310 Series 
PRODUCT SPECIFICATION DATA SHEET 

IKllASt »»t J00BI 

ELECTRONIC SPECIUCATIONS 	 Operatin g trto - 45 000 nou n 
Oparaiirrg len ipe raM e 0 11S" f 
OperaHnfl Voltag e r V DC 
Detectio n Fterjvency lOkHJ 

STORM OfTiCTION RANGE /S MILES 

ACCURACY STORM DETECTION 100 * within 5 nvnutes 
APPROACH SPEED- PLUS/MiNUS 10% 
MORM RANGE PLUS/MINUS 

I  * a t 10 miles 
5". a  l 40 miles 
' % a t  '5 nwies 

AUtOMAIICAtl Y DiSflAYS STORM RANGE A APPROACH SPEED 
ET A ot U*M locat io n 
IIMB r  o CLEAR o t Uset Locotio " 

COMPUTE! ANALYSIS ANO DETECTION SQUALL LINES 

SEVERE SIORM CEUS 

MULTIPLE STORMS 


•ACKCROUND tM I DETECTION Uiet s^teclofale Noee Detectio n on  d Mopprn o tro m 
on d SUPPRESSION	 mo m men u Autrjrnolic updat e ot nos e sampling 

during o potatio n 

WARNING MODES OVER 50 TEXT MESSAGES vi a ? It IA IC O 
RED LED WARNING LIGHT 
AUDIBLE I ONE 

USER SHSCIA» U WARNING MODES 
ALARM EREOUENCIES 

•OWER SOPHY	 ONE 9V BATTERY \7b HOURS «| 
270VAC |low-No« n odop le  i mcluded l 

Sl t  l 6.4" X 3.4'X I S 

WEIGHT 14 Ot 

WARRANTY IlKoe y*af t (UlHityl tw o yeo n | ITO | 

An tpenftroAom tucttvcf rr. cMjnge arPnaui rola u 

PPOOUCI DAUIHUI iiH|IMI!lii/t»>il( 
Model Jin Je w 

vwvsv t.[>f clnrT'lh'XiUt;'t>'-'ll co ' i  . :.WJ»so*cl,.^Be.:>iyiici M£ BIBBBMBTBW M 
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11.3 Blast Monitor ing Equipment 
11.3.1 Seismographs - Instantel BlastMate 

Blastmate 
/ 'nil-Featured, Advanced I Ihration and Overpressure Monitor 

R a n g e  o t i .•!.niuini. iTiyrwenamienmnewn 

A p p l i c a t i o n s . UK mirU i.icr i r w y v  r I IK latlaaeela 


tAsMaatr U P  " vilaepua aadotyjrtmaaK 

• I MM "'<•< Vtftnt>i  * • ihe rrtrni » , t .« i . end m iu 

•mc* niiehle n.il foeumi inrnnmr ovular** I l 
• Near field blast p l m f c i c r a l l o  l Ihe rndua ln . leoduia I cd iuv . 

analysts 	 ul ttw Inuaanl Maasaslr P W " I B I « U U  H 
ii i imiia...:. n - . IL, i vuHi • lull Us bawl• ( and • herlHcaaukon prtmrr Ian a l io* , 
im i lo usuft mm mmw wmt rrrnUonif4etc 
OtS l l rvpufU m tbc l i c k  l waltoul a ixKn|Uk.T r V e r s a t i l e 
V* Hh 4>mfcr>l tcrnum tike- rtv I n u a i r  l 
Miuiptram Cvesbu"' ntomiorear nn lc 
/ a i xkuMmi i . ttrhtuai neat* uej IWviliUmfm 
wmiie r.iK<up to »VUh mm, die Ble.lmat. 

trsnspcieoon I I I AKon nrotklc«>iHi wifti aaBBjl  m i 
a He? 

•	 B r l d g  * t nntiAcncc In monitor rrluhts m am 

monitoring 
 nominal I L« attdod «triuii l ih. iou have 

• Structural I lk. ' taaj i . i .  I t Mil I  M M .. l .aiae*. a i  d  M a 
•naty** 

I K U M  I pnnuh la : t«su lUlOflcm; Ki i lalaiJ
• Undannater 

monitor* m a «ntl< pec Useblast moMorinrj 
I HI m 


data MuisAJen •ppik-iiliaov the | 

• 4 Ol 8 channel 

• Aamote 	 A0> aiH«l kkiOeer tafMaM |S*****)**a 

monitoring -
 Lupettltn to imimtiir a feued adixtiori
Auto Call h o * *  " 

nf »i>ratinri a j a * * * * M M R I vwvi rve* 
vl! a> Kuan> lie rvtaaid .ii •. m .1 aul 

m' . j i . l i . i . ini i iMB Muralm 
ivteauuu. oaiitucni  m i eoiuuruiiil Mk*B**J 
»nj ibe mn» cmcni i«* flnuiral OS*b all al 
Ike  a m rtme aH wmag Ate seme Ma.traetr 
111 miaiiuir 

Ca*v to use 
1 he tatters end vaneblm o| ilu- fkauiaau 
I t t mmike « a atari hvi the 1'a.i Owl il ft 
alao«ian Ui laa aaa*,e» it tfuh rcvi4uiexiar> 
I  IK dultseeod rmgle uae Itiiaoon Us * 
•vvI In I i I • aikl -implr roemHlii we 
opaWKm inaic adier irral opnanon qua k 
and B**; L'vcn tor ntespeneoeekj pmanaic l 

T o u g h 
Hie Baaumai. I I I <• 
• i n rro «ifh a folh aaileil mppanel, ftno-
B M M  H luie. ' i i . . t , , k ' . , i : n , i . .  ' aai 
wulcdck-eiraiiK* all patfced ai a P I - . v 1 
wain-rowanl ease 

•aatmaer I I I - keuotaiin and eat 
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Blastmate III 
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11.3.2 Seismographs - Instantel MiniMate Plus 
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Minimate Plus 
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11.3.3 Calibratio n Certificate s 

INFORMATION ONLY 
Calibration Certificate 

Pan Number 7I6AIMII.1 
IVscnptloo MINIMA II-I'I .US W/liX I dBO 

Serial Number NMMM 
Calibration Pate May 16, 2<KIK 

( alil'ialmil I umpnvnl 71KAI50 I 

luunniel crrtifirs that ihe abase piudm i won alibaiied m n, Iordam v K ilk ibe 
applicable Inmntel mvceaurrt fheit procedure ace pan of a analiiY i»«trm thai n 
t t n t t i r i i  n t h c l M N U t  t H H  V qnal i  n t laudor  l an d a  n i >•• i> ». 

product luted above mccn or eu nrrfi fnitantel spn iftcatirmt 

Imumiel turthri irrnnVi thai ike mrawrrmeitt mumnicws meddunnt the irdibmttim 
•il ran product art imrtahli t» Ihr National Institute «ii Standard) and Id haalnm/, at 
\ til '<>••'! h. • i.i• • Council n/ Canada f.vUlrn, r „f trot ratilulv h ou Mr ol Imiunnl 
oud Ii available upon itaurit 

The tnmmmitM in K tVri Ii this frodut t uni < olibroted ist..u».t < Hbui Iht 
uprnilinf \pei-itiratUoti of ihe Immamm. 

f'letuc note dun Ihe semui checf function n unruded iu , keci thai ihe senton an 
< iiiincirrrf ru ilir unit btHalkd in Ibc nmnrr orirmnrion ruuf tutfirientb, Iciv/ in operate 
pniperty I hit Inaction ibimld not Iv i iinrnwf nith o famuli i nlihraiinn « in, i, 
rcvotrm the wiivrt be chn ledazalnn a reft rme thai 'i trmcablc l"rt»nrtviii 
standard. Iiulinitel miunnwndi that ,n>dml> W irtMnrdlo Itulautrl man authorized 
srnict and i ittihatimi facdtl\ lot annual < allbmnon 

Calibrated Hy: ^ ^ ( A / ^ J ^ - -
M a i  i Htfimli 

Instantel 

O t rmam l t i  c 200'_> u •: • mm ... 

- • 
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r 

INFORMATION ONLY 
v 

Calibration Certificate 

!'wi Number. 7|4A'/7UI 
IVscTipti.tn IKIAXIAI.(i»X)l»H()NI ilSlll I 

Serial Number: BCi%35 
Calibration OmX May lf». MOf 

t'ltJibraliun Ixiuipmeol 71417401 

hunnwl cenifiei thru ihe above piodm I HOI lalibrnted in mrordam* Kir* .Ar 

apptuabif Initaatrl pracedurri Heir praerduret lire pan of a tptaliir MM la* " 

i ertilierl lo Ike IMHHtll 1IMH> duality ttaaaanl. ami an ilrsirneri in o.imrr ikal the 

pram* I Uued at*ivr merit or eu eedi laitantel %pei ifknh'Hti 

Iniuintrl tunkei < entile* thai the mrauuriurnt muntmrw.i uifd dunmt the i allbintum 

• tktt pnnhulate imtrnldt t<> Ihr Nattimut hMN "f "itaudanli and Tm kaalaiy, m 

Nitilnoa) Urirnn k CounrU ojCanada t-.vtdrn. r of imeahlblr I, an Mr al Iituwa.l 

and It available upon leqnrit. 

Ihe inHwniHtM in *kit h 'An prodmi nm < oliuratedn maintained unhlu Ihe 

upenilint \peiilkathuti uf Ihe lnnnua.nl 

Pteair mar that ihr femur rket 1 fum tiim ;«intruded tu 1 -keek ikal ihe teuton are 

. oimectrd • llw mum inuallrd in hV proper orientation and aitHrirnth le\el m operate 

ptnperl\ Ihu lunrtinn iknukl mil Iv (iinfuwd nith a lariml 1 nlihrminn *hkh 

reutdrr' ihr unitary be rknkeda^alntl n refrrrrue thai Is trmcabte la a known 

tlandard Initantel in nmrmmli lhal ptudml' lie irturnedlo liolanhl or an mahartzrd 

vrrwrr nnd, nlil'tatUm fnrdiit b» annua 11 aUbmuon 

M i n  i Hem ill 

SSr Instantel 

71405201 Ro* CO C Iruionrol rnc 200b 
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12 REFERENCE AAATERIALS 

The following documentation is included as reference materials: 

Project Specifications 

^ Codes, Regulations & Ordinances 


4 Board of Fire Prevention Regulations, Code of Massachusetts Regulations, 
Title 527, Section 13 

4 USACE EM385-1-1 (Sep-08) - Section 29 "Blasting 

I n addition to the documents above, the following documentation was also 
referenced as applicable in the preparation of this Blast Plan: 

^ US Occupational Health and Safety Administration 
...... ' y 

4- Federal Occupational Safety & Health Act of 1970 and the Construction Safety 
Act of 1969, as amended; 29 CFR 1926, Safety and Health Regulations for 
Construction 

<r CFR 27, US Department of Justice, Alcohol, Tobacco, Firearms and Explosives 
Division (ATF), 27 CFR Part ,555, Implementation of the Safe Explosives Act, 
Title XI , Subtitle C of Public Law 107-296; Interim Final Rule 

<r Organized Crime Control Act of 1970, Title XI  , Public Law 91-452, approved 
October 15,1970, as amended 
US Department of Transportation 

4 CFR 49, Parts 100-177 (DOT RSPA); 301-399 (DOT FHA) 

US Department of Homeland Security 

4 Coast Guard Rules, 46 CFR Ch 1-40 

Institute of Makers of Explosives (IME) Safety Publications 
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12.1 Project Specifications 

NEW BEDTORD MARINE OWNERCE TERMINAL 

SECTION 02900 

BLASTING 

PART 1 CRNERA1, 

1.1 BLASTING RLOULA'i'lONS, COSTROLB AND RESPONSIBILITIES 

(1.1 .1 General 

"In general ' , the Con t rac to r 3 h a l  l assume t l i a t no b l a s t i n g I s a l lowed i  n 
a s s o c i a t i o n w i t  h the 'New Bedford Marine Commerce Terminal p r o j e c t , chat v 

i-ock removal I n a s s o c i a t i o n w i t h the Work must take p lace u e l l i n i n  g nan ­
b l a a t l t i g methods as o u t l i n e d w i t h i  n Sect ion 02482 DREDGING, and s h a l l b i  d 
tho Wor*< a c c o r d i n g l y ; however;, r jhould Opt iona l Bid I tem No; 0005 tie 
approved by the Owner, b l a s t i n  g w i l  l be a l lowed In a s s o c i a t i o n w i t  h the 
Wor*, sub j ec t t o Che c o n d i t i o n s o f Sect ion 02900 BLASTING, tho USEPA F i n a l 
De te rmina t ion (and oubsequont amondmonto, rra o p p l i c a b l o j  , tho Por£ortr«mco 
Standards, as weJJ as oLhar c o n d i t i o n s o f the Plans and s p e c i f i c a t i o n ' s 
i n c l u d i n g , but n o t l i m i t e  d Co, c o n d i t i o n s w i t h i  n Sec t ion Q21S2 DREDGING, 
Sec t ion 0i-l"?0 DRILLED ROCK SOCKETS, Sec t ion 021S6 CONCRETE' FILLED STEEL 
PIPE PILES,. Sec t ion 02483 STEEL SHEET PILING, and Sec t ion 011.35 RATER 
QUALITY MONITORING AND CONTROL. 

Hhon the nature at the m a t e r i a l t o bo dredged requi re? b l e a t i n g , the 
C o n t r a c t o r ' s b l a s t i n g progress and methods s h a l l toe those necessary to 
accomplish tho r jxeovo t ion shown on the Cont rac t Drawings Ln accordance w i t  h 
tho procedures , s p e c i f i e  d h o r o i n . Tho Con t r ac to r s h a l  l noto t h a t an 
Opern t ionn l B l a s t i n g Plan r j h n l l be oubmit ted l o  r review by tho Owner, 
Owner's Representa t ive , as w e l  l as r e g u l a t o r y o v e r s i g h t a u t h o r i t i e  s ae 

/ noted i n ?a r t 3.9 o f t h i s S e c t i o n . Tho Con t rac to r w i l  i bo r e q u i r e d to trake 
necessary p lane , examinat ions , surveys , arid t e a t b laBts t o •determine the 
q u a n t i t y o f exp lo s ive s t h a t can be t i r e  d w i t h o u t damaging p r o p e r t y , and t o 
t h e r e a f t e r c o n t r o l the q u a n t i t y of exp los ives r i r e  d I n any one b l a s t t o 
prevent i n j u r i e  s t c parsons or damage to s t r u c t u r e s , homes, u t i l i t i e s  , 
v e h i c l e : ) , vesse ls moored o r underway, or any p r o p e r t y . The C o n t r a c t o r ' s 
b l a s t i n  g program s h a l l abide by e l  l f e d e r a l . State and Local laws end 
r o g u l n t i o n o , .wh ich i n c l u d e , ' but arc not l i m i t e  d t o , tho f o l l o w i n  g 
a p p l i c a b l e codas and r e g u l a t i o n s : 

T i t l  e 29 Code o  f Federal Regula t ions Port 1926, Sa fe ty and Hea l th 
Regula t ions f o  r C o n s t r u c t i o n . 

Federal Occupation Sa fe ty and Heal th Act o f 1970. 

Array Corp3 o f Engineers EM-385-1-1, Sa fe ty arid Hea l th 
Requirements Manual. . 

I n s t i t u t  o of Makers o f Explos ives (JUKI; Sa fe ty Publ i co t i o n s . 

p-oard of Pi r e . Brovcnti.on Regulation!?, Code o f Mossochusoftts 
l ie trulat jonFi , T i t l  e 521. BecLion 13 

; 
. 1.1.2 L i a b i l i t i e  s 
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The contractor'a ' a t tent ion is called to A r t i c l  e a or section oovbo of the 
General, Conditions en t i t l e  d 'Laws to be Observed", which defines the 
Contractor's responsibi l i t ies re la t ive to the references l i s t e  d i  n 
parogToph 1.1.1. Tho Contractor shall assume a i  l l i a b i l i t  y .ind hold and 
snvQ tbc Owner, I t  s representatives, o f f i c e r s  , ngentn, and employees 
harmless for any and a l  l claims for personal i n j u r i e s  , property damages, or 
other claims ar is in  g out of  , or i  n connection wi th  , the transportat ion, 
storage, and use of explosives under the contract. 

1.1.3	 The Contractor sha l l  , i  n addit ion, process any and a l  l claims of 
private c l t i ter .  s ar is ing but of said use ot explosives promptly in an 
acceptable tirse period set by the Owner's Representative; In 
par t icu lar  , a l l  . property damage' claims shall Be acknowledged by the 
Contractor, or his representative, and be submitted inanediateli' as 
directed by tho Owner's Representative providing nnroo of claimant, 
location, time and description of alleged damage, and estimated, value. 
The claimod damage shall be inspected by the. Blasting" Vibrat ion 
Consultant isoo paragraph 3.7;3j within <!6 hourrj fol lowing I n i t i a  l 
n o t i f i c a t i o n  , and processed CO a conclusion (honored, denied, or 
CGwproiais.edi wi thin 90 days a f t e  r cessation of a l  l b las t ing on the 
contract; but, in no case shall the claims remain unresolved fo  r a 
period exceeding S nsonths (180- calendar days; . The Contractor shall 
submit inspection results and actions taken to the owner's 
Representative on a weekly basis. 

PART 2 PRODUCTS (NOT USED) 

PART 3 . EXECUTION­

3 .1	 TRANSPORTATION, STORAGE, AKD USE OP EXPLOSIVES 

The Contractor w i l  l be held responsible to perform the work i  n compliance 
with a l  l applicable Federal, State, and local codes and regulations, 
including, but not l imi ted to, those c i t e  d above in paragraph 1.1.3. The 
Contractor shall have available the dcjcuments for Inspection at a l  l tiroes, 
which w i l  l pertain to the mast ing operation. I  n case or c o n f l i c  t between 
codes nnd regulations, cho mare stringent w i l  l apply. 

J.5.S	 Daily nummary 

The Contractor shall keep' a da l ly record of transactions, to be maintained 
at each storage jrsgaEJne. The inventory records shall be updated a  t close 
of business each day and furnished to the Owner's Representative on a 
weekly oasis. Records shall show class and quantit ies received and issued, 
and to ta  l remaining on hand at end of each day. The. remaining stock shall 
be checked each day, and any discrepancies that would Indicate a t l ier t or 
loss of oxp.loslvn materials shall be reported icroodi.it o ly  . The do l l  y 
summary shall be done in accordance with the applicable regulations clLed 
In paragraph ) l . l . l  . Copies or the da l ly Inventory records shal  l be 
fucnishod to Ghe Owner's Representative 

1.1.2	 Report af Loss , . 

Should a loss or t h e f  t of explosives occur, a l  l circumstances and detai ls 
of the loss / thef  t w i l  l be inrsedlately reported to the nearest o f f i c  e of the 
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\ 


Alcohsl, Tobacco, Firearms and Explosives (ATF), as well as to cue loca l 
and State law enforcement authori t ie  s and the Owner's Representative. 

ATF Boston Fiold Off ic  e 

10 Causeway Street, R̂ cm 791 

Boston, Massachusetts 02222 

Telephonei 51/7-557-1200 


The New Bedford Fire Department should be contacted at tha fol lowin g 
address: 

New Bedford Fire Deportment 
BUS pleasant Street '. 
New Bedford, Mosaochuseuts 0X740 
Telephone: 50R-991-6S0S, 508-99I-&124. 

^ 
i.7. ..RESPONSIBILITY	 . ­

The Contractor sha l  l be responsible fo r obtaining a l  l licenses, permits, 
any and a i  l fees, and the keeping of accounts and recerdB, as well as 
arranging the transportation and protectlou of aLL explosives on the 
contract, and no t i fy in  g uie relevant ' local  , state end federal authori t ie  s 
of i t  s WOE*'. Should the contractor t a l  l to comply with above requirementa, 
the Owner'3 Representative may order n suspension o f that pert of work 
jnviilved u n t i  l the deficiencie s are cerrected: The Contractor's a t tent io  n 
is also directed to subparagraph 1.1.2 " L i a b i l i t i e s  " fo  r addit iona l 
specific, l i a b i l i t  y t o ' b  o asatimod by tho Contractor. The Contractor roust 
supply to tho Owner's Representative a l  l permits, licenses and approvals 
which are necessary fo  r th i  s Gpntract as required by the regulat ions,ci te  d 
i  n paragraph .1 .1 .1  . 

5.3	 PREBIAST PUBLIC INFORMATION* MEETINGS 

3.3.1 The	 contractor shal  l schedule, publ icize , coordinate, secure adequate 
f a c i l i t i e  s fo r  , and conduct two Rreblest Public Information Meetings 
pr io  r to f i n a  l ixi i ig his Operational Blasting Plan. The meeting shall be 
hold in Now Bedford, MoosnchsiGqtts, As a minimum, tho meetings shall bo 
publicized In advertisements in local newspapers, including the 
Standard Times, not. less than two Weeks prio r "to tha scheduled meeting 
fo  r a period of not loss than one week. State and local agencies l i k e l  y 
to express ah Interest i n . t h  e projec t shal  l be contacted i  n wr i t in  g 

vdlrect iy ,	 including law enforcement, f i r  e prevention, and env.iromrient,al 
au thor i t ies  . The Owner's Representative w i l  l s o l i c i  t in teres  t from 
appropriate Federal agencies. In addit ion , a l  l property owners whose 
properties border a portion of the contract l i m i t  s shal  l be contacted 
In wr i t in  g d i r e c t l y  : A post teat blast piiblic information meeting shall 
be conducted nt tho obovo location , i  f requested by the Owner's 
Representative. 

1.3.2	 Tho contents of tho advor tdsenvonts shall be approved by tho Owner's 
Representative pr io  r to advertisement.' Copies of a l  l corrospondorrco 
publ ic is in  g the meetings shal  l be furnished t  o the Owner's 
Representative. 
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3.3.3	 The purpose ot Llie meetings-la tu disseminate basic project information 

to Interested members of the public, to s o l i c i  t comments from the 

public end evaluate proposed blasting methods in l i g h  t af. any v a l i  d 

concerns, and to i d e n t i f  y key representatives of the Contractor and 

Ownor'n Representative who may bu conWctod fo  r current project 

Information or to report, complaints. The Contractor, in conjunction 

with the Owner's Representative, shall prepare an agenda for each 

mooting to address those purposes. A public quest lon-andranswor period 

shal l bo held at the conclusion of tho public presentation i  f required 

by the'Owner's Representative. 


3.3.4	 The Owner's Representative w i l  l par t ic ipate In each meeting, and w i l  l 

provide reasonable assistance i  n planning, scheduling, and coordination 

with che public; 


3.3.5	 Tho proceedingo of each meeting shall bo recorded verbatim by the 

Contractor, and transcripts thereof. shal 1 be provided to the Owner's 

Representative. The Owner's Representative w i l  l rovigw the t ranscr ipts , 

ao wo'll as any wri t ten ccwraciits that may bo received, with tho

Contractor, and may require the Contractor to address spec i f i  c comments 

i  n his Operational Blasting Plan pr ior to subesission. 


3.4	 PROTECTION FOR ADM1NISTRATI0W OF DRILLING AND BLASTING COMPLAINTS 


3.5	 PREBLAST SURVEY ^ 


The Contractor shall provide one person From his organisation and his 

specia l is  t on v ibra t io  n control (Seismic specia l i s t  , see paragraph 5.7.3) 

to work os a teats with a roproscntotivo of tho Ownor's Roproaontative i  n 

making a preblest s t ructural ocrvey. A preblest; survey nf the i n t e r i o  r end 

ex ter ior of a l  l structures, shall be made wi th in a one .thousand f i v  e hundred 

(15001 foot radius from tho production blast ing areas. The Contractor mist 

n o t i f  y the property owners near the blast ing areas of the preblast survey ' 

as defined oelow. A l  l structures that may be affected by the blas t ing , as 

well as those enumerated in paragraph 3.7.3, w i l  l be inspected and thei  r 

condition documented. Any exist ing outstanding archi tec tura  l defects such 

as broken or f a l l e  n plaster or broken windows shall be photographically 

documented by d i g i t a  l video and with a mlnlmini 7 nsega-pijtel d i g i t a  l camera 

with room ctipobi.! i t i o ^  . Tho Contractor shall provide methodology to bo used 

in conducting the prebiast survey ond l i s t i n  g of structures, determined 

from the survey to be sensitive, with reasons fo  r these structures, being 

sensi t ive, wi thin 1500 foet from tho blasting areas. Photographs w i l  l be 

taken of a l  l the surveyed structures. The Contractor wllL determine the 

elevation of a l  l piers and record Kith photographs a l  l f l o a t i n  g vessels 

that are in the v i c i n i t  y and that are vulnerable to wave propagation. 


The Contractor shal l c e r t i f  y that the survey was prepared pr io  r to the 

s t a r  t of any blasting under this contract. A copy of the Preblast survey 

shal l be submitted Ibc the owner's Representative's approval In conjunction 

with the Operational Blasting Plan. 


J.5.1	 Prior to test blast program and Blasting a c t i v i t i e s  , tho fol lowing 
octiont! recording property ownors located wi th in 1.S00 foot of proposed 
blast ing locations are required! 
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A.	 Newspaper Advertisements-Advertisements In the loca  l newspapers 
Lnformlng the publ le about the location , date and time or the 
Public Information Meetings. 

B.	 Public Information Mooting.-) 

C.	 Door hangars providing Information about the blast in g and the 
request fo  r pre-blast property inspection surveys to the property 
ownors residing withi  n MSOO f  t from tho blast s i t e  . 

D.	 Requests by f i r s  t class mail to a l  l property owners fo  r pre-blast 
property Inspections wi th i  n the 1,500 foot radius of blasting 

E.	 Where there Las been no response to f i r s  t requests, second 
requests by cerc l r ie  d , le t te  r for pre-blast property Inspections. 

F.	 Where there has been no response to second requests, the 
Contractor sha l  l inform the proporty owner by c e r t i f i e  d mail that 
ho has not responded to both requests fo r inspections nnd w i l  l 
provide the date and time that blasting w i l  l be commencing . 

i	 • 
3.S.2	 During blasting a c t i v i t i e s  , the process for addressing citizens 


complaints w i l  l be as follows: 


. A. Cltieen complaints w i l  l be received through the Contractor. 


B. _ The caller's home, address, phone number, and pertinent 

information w i l  l bo rocordod in n master complaint log to bo 

' maintained by tho Contractor. 

C. Contractor ehall schedule and perform an Inspection of the 

complainant's property within five calendar days of the date of 

t.he complaint. 


D. The contractor shall issue an acknowledgement l e t t e r not later 

than seven days from the inspection dace as a tollou up to the 

inspection end update the complainant as to . the status ' of the 

r l n a l determination ot the inspection results. 


V.. The Contractor shall provide to the complainant a f i n a l 
determination l e t t e r honoring, denying tha claim, within 30 days 
afte r cessation of oi l . blasting on the contract. Inrio case shall 
the claims remain unresolved f o  r a period exceeding 160 calendar 
days. 

F.	 Inspection results, actions taken and a l  l correspondence 

regarding the complaints shall be ruenlshed to the Owner's 

Representative. 


3.6	 SAFETY 


1.6.1	 D r i l  l Boat or Bargo Safety 

2.6.1.1	 A l  l onboard magazines shall be permanently secured to the deck as 
required by the Coast Guard. 
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3.6.3.2	 No High explosives shall De stored on the boat ot barge deck i  n the 
open except lor the one case that is to be . loaded Inmed l a t e l  y into 
tha bore holes. Any explosives retraining on deck shall be returned 
to the day magaiiiie p r io  r to the f l rLng of any blast . 

3.6.1.-3 Tho f i r i n  g l ino reel or spool shall be mounted on the r i  g in a 
manner that i  t cannot be lost overboard. An approved blast ing 
machine shall bo used for detonation regardless of tho number of 
ciiFS usod. An o lec t r i  c blast ing system shall not bo usod. 

S.fi.1,4 The amount of explosives permitted aboard the d r i l  l boat at any one 
tier* w i l  l be subject to the approval ot the 'owner's 'Representative, 
but i  n no case shall such amount exceed the amount permitted by 
appropriate, codes and regulations. 

3.6.1.5	 The Contractor sbalIVmnke necessary arrangements to prevent danvego 
to any vessel, 'moored or underway, bui lding or structure and 
preserve tho crow or occupants thereon from exposure to i n j u r  y as a 
rGsulb of tho Contractor's operations. Tho Owner's Representative 
may require additional arrangements, 

3.6.1.6	 'The Contractor shall have a c e r t i f i e  d marine survey of aLl Moating 
plant proposed for underwater blasting work on th i  s contract 
performed prior; to storLing any* work, and shall provide the results 
to the Owner's Representative. 

3.6:1.7	 Autotcatlc f i r  e extinguishers - ot an appropriate type shall be 
ins ta l le  d on a i  r compressors and in a l  l or.gine compartrsonts aboard 
vessels i d r i l  l bonts, borgos) where explosives are scored, handled, 
and used. 

3.6.1.9	 Remote fue  l shut-offs ond f i r  e signaling devices sha l l be provided 
aboard the d r i l  l boats. 

3.6.1.9	 Loading ot tubes and casings of d iss imi lar metals shall not be used 
because of possible transient e lec t r i c currents lrom galvanic action 
of the metals and water. 

3...5..1.10 Only water resistant blast ing caps and detonating cords shall be 
used fo  r a l  l marine blast ing. Loading shall be dar.e through a non-
sparking metal loading tube when a tube is necessary. 

3.6.5.11 No blast	 shall be f i r e  d while any vessel under way Is closer than 
1,500 feet from the blast area. Those on board vessels or c r a f  t 
moored or anchored within 1,500 feet Bhall be n o t i f i e  d before a 
blast is f i r e d  . 

3.6.1.12 No blast	 shall be f i r e  d while any awlaialng or diving operations are 
in progress in the v i c i n i t  y of the blasting orea. I  f such 
operations are in progress, signals and arrangements shall be agreed 
upon to assure that oa blast shal l be f i r e  d while any person Is In 
tho water. 

2 . 6 . L I S  A red blasting f l ag  , 18 inc
"BXS'UiSiVES" thereon in white
height, shall be readily v i s i b l  e

hes by 30 inches
 l e t t e r s  , at least ,
 in a l  l d i rec t ions . 

 with
 six

 the
 inches

 word 
 in 
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3.6.1.14	 Tha storage or explosive material shall be in accordance with 527 
CMR 13.05(4). 

3.6.1.1.5' When rare than one charge lo placed In under water, a f l o a  t device 
shal l bo attached to an olcraontof each charge i  n such a manner that 
I  t w i l  l ^b released by f i r i n g  . Misf i res shall bo handled Ln 
accordance with 527 CMR 13.09(5). 

3.6.2	 Lightning 

The Contractor shaU furnish , caihtoir,; and operate, l ightning-detect ion 
equipment during the ent i re period of blasting operations and during the 
periods that explosives are 'stored at the s i t e  . The equipment sha l  l be 
in s t a l l e  d where approved by tlie Owner's Representative. A l ightning 
detector shall be operated at a l  l tlrafis to detect l ightning wi th i  n a 50 

' mile radius- When the l ightning-detection "device indicotes o, blast ing 
hererd po ten t ia l  , the Contractor shal l perform the fa l lowing: 

A.	 No t i f  y tho Coast Guord ond tho Owner's Representative of tho 
potential hazard. N 

B.	 Clear the buoyed area of a l  l vessels and personnel. 

C.	 Terminate a l l  . loading of holes and return unused explosives to 
the day storage area/day icagazine. 

i 

D.	 Monitor the blast area to prevent any boat or vessels from 
'inadvertently entering tho blasting area during tho l ightning 
ho7.acd. 

B.	 Remove the l ightning detector from the d r i l  l barge with the last 
evacuation vessol and continuously monitor tho potent ial hazard 
u n t i  l the danger has passed. 

F.	 Af te  r sounding the A i  l Clear signal, n o t i f  y the Coast guard and 
the Owner'B Representative that the potential hazard has passed. 

G.	 Resume operations only erter a l  l potential or hazard has passed. 

3.6.3	 A l  l other applicable safety requirements shall be implemented in 
addit ion to that required above. 

3.6.4	 Navigation Control during D r i l l i n g  , Loading, and Blasting operations 

3.5.4.1	 The Contractor shall buoy the area with warning signs. The warning 
-	 signs shall be legible from a distance of 200 feet and shal l contain 

the message "DANGER - EXPLOSIVES IN USE" v i s ib l  e on either side of 
the sign. The Contractor shall operate two or more patrol boats 
during bloating operations' oqu.ipped with n v i s ib l  e yoilow flashing 
l i g h t  , audible horn, and radio with a hol ler , whose solo function 
shel l be to cmr.ltor end-maintain security in the blast area. Patrol 
boots shall bo stationod at the d r i l  l barge and remain in tho 
blast ing area during o i  l blast ing oporar.ions. Land oriontcd access 
control and visual observation locations should be determined and 
approved by the Owner's Representative. The Contractor shaLl inspect 
and ensure there i  s no boat t r a f f i  c wi thin the buoyed wori area 
pr io  r to the f i r i n  g of the blasting caps and Un t i  l such tl ire as the 
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Contractor has sounded the "ALI Clear Signal". The Contractor shall 
establish and maintain a warning system as-required by the Corps of 
Engineers Safety Manual. The Contractor shall equip and maintain his 
floa t i n g plant With radio equipment capable of communications with 
tho Coast Guard. Tho Contractor, after ooch biaot, upon inspecting 
r.ho area, shall Immediately notify tho Coaot Guard and tho Owner's 
Representative I  f a l  l clear or miBflre is noted, 

3.6.4.2 Coordination with tho U.S. Coast Guard. 


The Contractor shall, n o t i f y the Coast Guard 24 hours prior to a scheduled 

shot and 2 hours prior to the actual shot. The channel must be kept open to 

vessel t r a f f i  c at a l  l times except as permitted by the Coast Guard and the 

Owner's Representative. Contact should be made with: 


OS Coast Ciunrd New Bedford Marino Safety On it , 

New Bedford, Massachusetts 

Telephone! 509-999-0072 


3.6.5 Contingency Plan i  n Case of Misfire, Inadvertent I n i t i a t o  r Extraction, 

or Accidental Loss of Down Lines 


A l l loading of blasting holes shall be done early enough each day to allow 

time, In case or a misfire, Inadvertent I n i t i a t o  r extraction, or accidental 

_ loss of down lines, to icplement a contingency plan for removing or 

detonating tho explosives before dark. The Contractor shell subrait- a 

contingency plea to the Coast Guard and Owner's Representative prter to 

i n i t i a t i o  n of any blasting and shall n o t i f  y both parties i  n tho event of a 

misfiro, inadvertent i n i t i a t o  r extraction, or accidental less of down' 

lines. All. undetonated explosives due t.o misfire, inadvertont in.itsot.or 

extraction, or accidental loss of down lines must- be detonated. The 

Contractor shall Immediately n o t i f  y the Coast Guard upon giving the " A l  l 

Clear Signal" after correcting the misfire, inadvertent I n i t i a t o  r 

extraction, or. accidental loss of down lines. 


3.6.6 The Contractor shall n o t i f y the public at least 24 hours prior; to any 

scheduled blast, and at least 2 hours prior to an actual blest. As a 

minimum, the to 1 lowing shall he n o t i f i e d  : 


Now Bedford Police Deportment 

811 Rockdale Avenue 

Now Bedford, Massachusetts 02740 

Tel. (508) 991-6300 


New Bedford Fire Department 

663 Pleasant Street 

New Bedford, Massachusetts 027.(0 

Tel. ISOS) 991-6124 


Peirhnven Poltco Department; 

1 Bryant Lane. - ' 

Fairhaven, Massachusetts 02719 

Tol. I50S) 997-7421 


Fairhaven Fire Department 

146 Washington Street 

Pairhaven, Massaohusttes 02719 
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Tel : 1S08) 994-1423 

1.6.7	 Bulk Product Sped f lcatlonfl 

A.	 ^ Bulk blast in g agcntp or explosivoo delivered to the war's oroa 
Bhall ba weighed by a c e r t i f i e  d weigh master at the ' t ransfe  r 
location nearest tho work area to determine tho octual quantity 
of explosives delivered each day.. 

B.	 Bulk storage tanks or vessels on barges shal  l be permanently 
attached to the barge and e l e c t r i c a l l  y grounded. A containment 
dike shal  l be erected to "contain the maximum rated capacity of 
the storage" vessel and a l  l associated pumps a:id hoses fo  r 
t ransfe r operations. Pumps, hoses and valves containing bulk 
product a f t e  r transfer operations shall be scored in a locked 
tnaguxlne. ( 

C A l  l occoss porta, valves, vents and drains shall be secured to 
prevent vandalism or t h e f  t o  f the explosive product. 

A flow metering device capable ot measuring the quantity of 
explosives to wi th i  n 0,5% of the actual quantity i  n pounds shall 
be u t i l i s e  d fo r a l  l bulk transfer to or from the bulk storage 
vessel. 

D.	 The deliver  y systeio to load holes on each d r i l  l frame shall be 
designed to load each hole to withi  n 0.5% of tho design quantity 
required fo r each d r i l  l halo. 

E.	 Each d r i l  l frame, shal  l measure the quantity of explosives loaded 
In a l  l holes with weigh scalos or flow motoring devices to wi th i  n 
0.5V of the design quantity fo r each hole. Tha t o t a  l o  f a l  l 

;	 loaded holes shall be checked with the to ta  l quantity delivered 
pr io  r to subsequent bulk del iver ies  . Should the bUli quantity 
delivered vary from the recorded quantity loaded and detonated, 
a l  l measuring devices and or cetera shall be recalibrated to 
withi  n the specif ie  d accuracy. 

F.	 Each hole loaded with emulsions or s lur r  y shall be i n i t i a t e  d with 
two separate downlines,. caps, boosters and star ters  . At least one 
booster shal  l bo secured i  n the hole with a mochanical lock- i  n 
system or spider to prevent extraction of the booster or pr ic in  g 
charge. 

G.	 AB a minimum the top elevation ot the emulsion or s lur r  y product 
Bhall be measured to" check fo r voids and actual quantit  y loaded. 

H.	 Tho blast plan shall include manufacturer's catalog cuts, deta 
sheets and detailed plans and specification s f a  t the buik storage 
vessel and transfer system, d r i l l  , frame delivery system 
associated loading tubes ond rool. systems and measuring dovicos. 

I  .	 A l  l loading tubes or hoses shall be equipped to be retracted from 
tho bottom of the hole to tho top of tho product as the emulsion 
or s lur r  y I  s loaded i  n the hole. The system shall In e f f e c  t place 
the product i  n each hole In a tremle method. 

"A . < 
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3.6.8 Surface Blasting 


Doby, or Surface BlasLlng, w i l  l not be allowed ror the fragmentation or 

badrock, Doby blasting in an allowoblo option for fragmenting bouldors or 

large blast ruhblo when water doptha ore at least 30 foot. 


3.7 BLASTING CONTROL 


3.7.1 General 


The i blasting program and methods shall be those developed by the test 

blasting program and procedure to accomplish the excavation shown on the 

4oJitract drawings in accordance with the procedures specified herein. 


3.7.2 Blasting 


Blasting; shall be confined to daylight hours daring the period from 2 hours 

after sunrise to l hour before sunset, but shall not be conducted before 

9:00 A.M. or after 4:00 P.M. oh the day of blasting. Bloating shall nor, bo 

conducted when temperature inversion's or heavy, low-level cloud cover 


"exists.	 Blasting wil l bo prohibited on Saturdays,' Sundays and Federal 

holidays. 


3.7.3 vibration Control 


Where bleating Is necessary, the Contractor shall employ a specialist 
q u a l i f i e d in vibration control methods capable of analyzing results 
obtained from .soisrwigraph readings. A min.irwm of 30 days prior to 
commencement of blasting operations; the Contractor shall provide tho 
Owner's Representative such bona fides of the seismic specialist to 
include, but not limited to, past experience, training, and education, and 
have working a knowledge of .State and local laws and regulations which 
pertain to blasting. The acceptability of the specialist i  s subject to the 
approval of the Owner's Representative. The Contractor's seismic specialist 
shall place vibration monitors on any ide n t i f i e d h i s t o r i c structures and 
shall determine the placement of at least a additional vibration monitoring 
machines per blast area (oinlmum 4 per shore 1 with approval of the Owner's 
Ropresontotivo nnd shall bo retained for loss control should contract 
blasting operations, result In claica or complaints. The vibration 
monitoring plan shall identify tho type of anchoring devices to be employed 
at various msnitoring sites. Structures that should have .monitoring 
machines include, at least, bulkheads, hazardous naterlals storage areas 
and buried u t i l i t i e s  , At least one vibration monitoring machine roust be 
placed between the blast and the nearest structure on a natural ground 
surface. This may require u t i l i z i n  g underwater locations. The other 
machines must be secured i  n the ground near i d e n t i f i e d sensitive 
structures. Blasting shall be controlled in such a manner that the maximum 
vibration level at any vessel or structure which i  s vulnerable to damage 
should not exceed the peak particle velocity of the appropriate 
municipality and geographical Jurisdictions, or be subject to an 
unaccoptoblo vibrotion frequency. A written and a tolophono report on 
vibration intensity shall bo submitted within 24 hours when sp e c i f i c a l l y 
requested by the Owner'E Representative or, without request, when such 
intensity exceeds a peak par t i c l e velocity of 2.0 inches per second for any 
one of the3 perpendicular planes of rrotlon. Peak Particle Velocity of 2.0 
inches per second should not become the basis of design. Refer to 527 CMR 

Contract No. BLASTING O29Q0 - 10 

MACEC-FY!3-00INB 


© Contract Drilling a Blasting LLC Revision 1.0 

\ 
12.11 



Reference Materials 	 New Bedford 2013 - Operational Blasting Plan 

NEW BEDFORD MARINE COMMERCE TERMINAL 

<	 13.09 chart ia | £o.r assistance. The Contractor w i l  l perform a t e s  t blast 
{paragraph 41 which w i l  l determine a sate pea.ttf par t ic l  e velocity <PPV1 for 
a l  l structures .wl th in the blast area: IT h i s to r i  c structures are to be 
monitored, they shall be evaluated fo  r s ens i t i v i t  y to v ibra t ion and 
monitorod during blasting operations. Tho Contractor shall fol low tho 
fol lowing v ibra t ion l imi t  s fo  r the structures l i s te  d bolow: 

Historic Structures Fl>V<0.5 in/sec 
Residential Structures in Massachusetts PPV<0.8 in/oec 
other Structures ppv<2.0 in/sec , k 

The Contractor shal  l submit a copy of the record in tabular term fo  r each 
blast to the Owner's Representative no later than 24 hours a f t e  r each' 
blast , with a wri t ten report on veloci ty and vibrat ion effects. ' This should 
also include location or bleat, size, spacing, number, top and bottom 
elevations of hales, typo of oxploo.iven, 'amount of explosives and stemming 
per hole and delay, type of delays, sequence and pattern, distance from the 
blast to tho v ibra t io  n monitoring raachino, and any other pertinent 
information. 

2.7.3.1	 The Contractor, is advised to evaluate the vibrat ion and a i rb ias  t 
factors a f f ec t in  g structures and vessels In the v i c i n i t  y of the 
blast area as determined in the preblaat survey, i  t is recommended i 
that the Contractor use a blast deBign that produces the, maximum 
amount or r e l i e  f practicable. The amount of explosives to be used 

v	 w i l  l be determined during the test; blast operation t  o meet a l  l 
proper safety and environmental requirements. The Contracbar is 
responsible that tho fragmentation result ing from tho blasting 
operation is af suitable si7.o to ollow for eosy excavation by tho 
Contractor's equipment. The' Contractor shall olso check water wove 
propagation to insure that shoreline structures and moored vessels 
wi th in the blast ing area w i l  l not bo affocted during b las t ing  . 

3.7.4	 A l  l blast ing shall ot- monitored by the Contractor to determine a i  r 
blast e f fec t  s using - an Instrument approved by the Owner's 
Representative, operated by an experienced person with a minimum of 3 
years of TelaLed experience wit] : the type of equipment tc be uaed 
throughout the project construction and a l  l data furnished to the 
Ownor'o Representative Tho inat rumen tot ion w i l  l bo iocatod at soismic 
stat ion locations as determined i  n paragraph 3:7.3 and other locations 
as. directed by the Owner'! Representative with at least three 13) 
monitors located- in the area closest to the blast s i t e  . Airb ias t 
equiprsent shal l record waveform data. Recorded a i rb ias  t data shal  l be 
submitted in conjunction with vibrat ion intensi ty data as specif ied i  n 
paragraph 3.7.3, w i th i  n ,24 hours of each blasf . The maximum allowable 
a i rb ias  t shal  l not exceed 129 decibels. 

3.7.5	 I  f the Government decides to have a supplemental blasting monitoring 
prograt, under no cltcumstanc.es w i l  l this rel ieve the Contractor of 
monitoring and control1Sitg the blasting as specified 5n this Sefctlon on 
any other requirements. 

^ 3.8 TEST BUVST PROGRAM 

3.8.1	 Purpose 

" \ 
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The purpose of che test program la to allow the Contractor to establish 

safe Units a! vibration and airbiast overpcessure, demonstrate the 

satisfactory performance of the d r i l  l boats ond develop an operational 

blasting plan. The type of explosives and'rirlng systems shall adhere to 

a l l . applicable codes ond regulations including, but not limitod to, those 

cited in paragraph l . l . l  . 

-\ 


3.8.2 Test Blast Plan 


3.8.2.1	 The Contractor shall submit f i f t e e n (15) copies of the TesL Blast 

Plan for review. The Owner's Representative shall have 35 days for 

review after receipt. The Contractor may be required to revise and 

resubmit the plan. The 'Owner's Representative shall have 21 days 

review or the revised plan, concurrence with Che revised plan w i l  l 

not relieve the Contractor ot his responsibility to produce safe and 

satisfactory results as net forth by these specifications. Tho test 

plan shall include as a minimum a l  l pertinent information l i s t e d In 

paragraphs 3.8.4, 3.9.2 ond 3.9.4. 


3.8.2.2	 Teat blast programs shall be conducted by the Contractor for each 

area of rock such as discontinuity of rock contour* and areas and as 

directed by the Owner's Representative. An optional test blast 

program for the glacial t i l  l shall be planned if. determined by the 

Owner'a Representative to be necessary. Each blast program shall 

Involve a l  l d r i l  l beats that w i l  l be used for any portion ot the 

contract. No d r i l  l boat; shall be used far the contract, thot has not 

participated la a test blast program. 


3.8-2.3 The Contractor shall n o t i f y tho Owner's Representative s t i f f i c i o n t l y 

in advance of each lest blBot in order, for the Owner's 

Representative to be present during the test blasts. The Contractor 

s h all also i n v i t e representatives of the Fire Departments from New 

Bedford and Fairhaven to the test blasts. The teat blasts shall 

begin with a small number of charges ana extend upward to the 

maxLmum yield to be used. The f i n a l test event shall simulate as 

close as practicable the ejcploslv.es charge type, " l i e  , overlying 

water depth, charge configuraLion, charge separation, lis! t l a t t o n 

methods, and emplacement conditions anticipated for the operational 

bloating program. During ooch blast tho Contractor w i l  l analyze tho 

efrect; of wove propagation on structures; vessels, etx., and take 

the appropriate actions to prevent damages. 


3.8.2.4	 The Contractor shall note additional conditions of the Test Blast 

Program as noted within Part 2.13 of this Section. 


3.8.3 Post Blast Evaluation 


3.B.3.1	 ATter each test bia3t, the Contractor shall examine the structures ' 

of the preblast survey that were inspected and documented, to 

establish whether damage was caused to the structures. A l  l darr-nge 

resulting Cram the test blasting shall be reported In d e t a i l to the 

Owner's Representative including photographs, 


2.8.3.2	 After each test shot the Contractor w i l  l excavate the fractured 

material to evaluate breakage, toe and top of cut. This information 

w i l  l be 'documented and provided to the Owner's Representative. 
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s .B.*	 Data Recording and Eva lua t i on -

Tha t ea t b l a s t program s h a l l be conducted and repor ted i n s t r i c  t accordance 
w i t h procedures o u t l i n e  d I n the s ec t i ons or these s p e c i f i c a t i o n s cove r ing 
v i b r a t i o  n c o n t r o l and a i  r b l a s t c o n t r o L . Tho, Cont rac to r s h a l l submit tho 
b l a s t i n g plans showing tho Loc.nt ionis) ond ex ten t of tho b l o o t o d areas . Tho 
b l a B t i n g plans s h a l l i n c l u d e , the b l a s t i n g pa t t e rns and the l o c a t i o n s o f 
p a t t e r n s s h a l l be drawn on p lan sheet (Bitmaps 1 i  n s c a l e by p r o v i d i n g 
coord ina tes of a t l e a s t f o u r (4) cornors of t ho b l a s t e d a rea . Inc ludo 
I n f o r m a t i o n as t o the number o f ho les , boLtom and tap e l e v a t i o n s o f ho les , 
coord ina tes o f each ho le , amount o f exp los ives and stemming per ho le , type 
ot de lay In ho les , sequence and p a t t e r n ot delays-, naxiimnt peak p a r t i c l  e 
v e l o c i t y f r o m each Ins t rument , and peak overpressure reading i  n pounds per 
square Inch and d e c i b e l s f r o m each a i r b i a s  t senaor. I n f o r m a t i o n p r o v i d e d 
should a l so Inc lude a w r i t t e  n a n a l y s i s dr each b l a s t , I n c l u d i n g the maximum 
p a r t i c l  e v e l o c i t  y i  n onch p lane , ' a s s o c i a t e d f requency i n each plono ond 
peak t r u e v e c t o r sum o f p a r t i c l  e mo t ion . I n a d d i t i o n t o the submission o f 
an i n i t i a  l t 0 3 t b l a s t p l a n , the Con t rac to r Is r e q u i r e d t o submit a 
documentation o f each b l a s t p r i o  r t o proceeding forward tho noxt b l a s t 
t e s t . The documentation s h a l  l i n c l u d e , but not l i m i t e  d t o a w r i t t e  n 
a n a l y s i s o f each b las t ' , a i  l observed tes t f b l a s t i n  g da ta , e x a o l n a t i o n o f 
s t r u c t u r e s of. the p r e b l a s t surveys t h a t were Inspected, and i n f o r m a t i o n 
about excava t ion o f f r a c t u r e d , m a t e r i a l s . Four copies o f t i i e r eco rd of each 
b l a s t performed s h a l  l be submit ted no l a t e r than 24 hours a f t e  r comple t ion 
of each t e s t b l a s t u n t i  l the t e a t b l a s t program l a completed. I  t l a 
expected that, the i n i t i a  l t e s  t b l a s t w i l  l be used t o develop knowledge o f 
ground c o n d i t i o n s , p ropaga t ion c h a r a c t e r i s t i c s ; e t c ; A t the c o n c l u o j o n o f 
t ho t e a t blast , program, tho Con t rac to r s h a l  l examine a i  l r e p o r t s , surveys , 
t e s t dato , nnd ofchor p e r t i n e n t i n f o r m a t i o n . Conclusions reached s h a l l bo 
the bas i s f o r developing a coopSetoly engineered procedure f o  r b l a s t i n g  . 
Five copies o f the Tes t B l a s t elan and r e s u l t s s h a l l be provided t o the 
Owner's Represen ta t ive . Lc no event s h a l l the o p e r a t i o n a l b l a s t i n g proce'od 
u n t i  l the review o f t h e developed procedure f o  r b l a s t i n g haB been completed 
and the procedures approved. 

3.9	 OPERATIONAL BLASTING PLAN 

3 . 9 . 1	 The Cont rac tor s h a l  l submit t o the Owner's Repcaaentat lye ten 110) 
copio3 o f the Proposed Opera t iona l B l a s t i n g Plan f o  r r o v i o w . Tho 
Owner's Representa t ive s h a l l hove 35 days f o  r review a f t e  r r e c e i p t . The 
Con t rac to r may be r e q u i r e d t o r e v i s e and resubmit the p l a n . The Owner's 
Representa t ive s h a l l have • 21 days review of tho r ev i sbd p l a n . 
Concurrence w i t h the r e v i s e d p lan w i l l  , not r e l i e v e the Con t r ac to r o f 
hie r e s p o n s i b i l i t  y t o produce sa fe and s a t i s f a c t o r  y r e s u l t s as set 
f o r t  h by thBse s p e c i f i c a t i o n s  . 

3 .9 .2	 Environmental Impact of. B l a s t i n g 

3 . 9 - 2 . 1 The Con t r ac to r s h a l l f o l l o  w tho f o l l o w i n  g g u t d o l i n o o and i n c o r p o r a t e 
the f o l l o w i n g measures when p r epa r ing I t  s Opera t iona l R l a s f l n g Plan 
and s h a l l use the f o l l o w i n  g measures to minimise I t  s trcpact t o the 
ngua t i c onvironmont t o tho o x t o n t p o s s i b l  e Those measures i n c l u d e ! 

I  . Evaluate the. need t o use e x p l o s i v e s . I  f p r a c t i c a  l a l t e r n a t i v e s 
are a v a i l a b l e and not excess ive ly expensive t o remove reck 
w i t h o u t b l a s t i n g  , the Cont rac tor s h a l l u t i l i z  e those methods. 
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2 . Plan the b l a s t i n  g program t o min imize the t o t a  l we igh t o f 
exp lo s ive charges per shot and the number o t shots f o  r the 
p r o j e c t  . 
3. Use angular stemming l a a t e r i a l o f s u r r i c l e n  t l eng th i  n d r i l  l 
holes t o xod'.ioo onorgy d i s p o r s o l t o tho aqua t i c envi ronment . 
4; Subdivide ' tho charge, us ing d e t o n a t i n g caps w i t h delays o r 
de lay connectors w i t  h de tona t i ng c o r d , t o reduce t o t a  l p ressure . 
The Con t rac to r s h a l l not use submerged d e t o n a t i o n cord unless the 
C c n t r o c t o r con show t h a t no o the r method i s p r a c t i c a b l e . 
5. The Con t rac to r s h a l l use decking when p o s s i b l e In l eng thy 
d r i l  l holes t o reduce t o t a  l p ressure . 
6. For setanilc e x p l o r a t i o n use non-exp los ive sources when 
p o s s i b l e o r use l i n e a r charges f o  r open water shots or b u r i e d 
charges. 
t  . Use shaped charges to rocus the b l a s t energy when submerged 
nur faco charges arc necessary, reducing enorgy re leased t p the 
aqua t i c environment d u r i n g d e m o l i t i o n . 
B. Con t r ac to r s h a l  l enclose b l a s t areas w i t  h s i l  t c u r t a i n s and 
bubble c u r t o i n o t o keep f i s  h species away f rom the b l a s t area and 

* rainimize the pressure wave and t u r b i d i t  y generated f ro in b l a s t i n g  , 
9. Con t r ac to r s h a l l use non-exp los ive noise techniques t o move 
f i s  h and marine tsammals f rom the Immediate b l a s t rone . 
10. A l  l b l a s t i n  g s h a l l be conducted u s i n g i n s e r t e d delays o f a 
f r a c t i o  n o f a second per h o l e . 
1 1 . Stemming, i  n which rock i s p l a c e d ^ i n t o the top or the 
borehole t o damp the shock wave reaching tjho water column, 
thereby reducing f i s  h m o r t a l i t i e  s f rom b l a s t i n g , s h a l l be 
u t i l i z e d  , 
12. A l  ] b l a s t i n  g ope ra t ions s h a l  l tako p lace u t i l i z i n  g sonar to 
i d e n t i f  y f i s  h schools and w i t h a f i s h e r i e  s abnorver ( h i r e d by the 
C o n t r a c t o r ) who i s approved by the Massachusetts D i v i s i o n o f 
Marine F i s h e r i e s (and Katio.n'al Marino F i s h e r i e s Services) i n 
a t tendance . The f i s h e r i e  s observer s h a l l observe f o  r f i a  h 

V	 m o r t a l i t y  . I  f excessive m o r t a l i t i e  s (hundreds o f f i s h / e v e n  U • 
occur, then a d d i t i o n a l t e chno log ie s , bubble c u r t a i n s s h a l l be 
considered f o  r use. 
13. There s h a l l be no b l a s t i n g d u r i n g the passage o f schools of 
r l s h or when a marine macmal l a present as determined by the 
f i s h e r i e s observer (as. r equ i red i  n iters i 2 above) . 
14. R l a s t i n g ^ s h n i l bo conducted w i t h a f i s  h s t a r t l  e system. 

3.9.3	 No d r i l l i n  g s h a l  l be s t a r t e d be fo re the Owner's Represen ta t ive reviews 
and concurs w i t h the f i n a  l b l a s t i n g p l an or any r e v i s i o n s to t h a t p l a n . 

3 . 9 . 3 . 1	 Any changes' t o the C o n t r a c t o r ' s b l a s t i n g o r m o n i t o r i n g procedures , 
equipment, p l a n t , products or personnel muBt be r e f l e c t e d i  n a 
r e v i s e d Opera t iona l B l a s t i n g Plan o r supplement and must be approved 
by the Owner's Represen ta t ive p r i o r t o implementa t ion . 

3 .9 .4	 The B l a s t i n g Plan s h a l l i nc lude as minimum requirements the f o l l o w i n g  : 

I  - Proposed method o f t r a n s p o r t a t i o n , s torogo , and hand l ing o f 
e x p l o s i v e s . 
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Plan 3howlng layout or d r i l  l hole pattern, timing and 
sequence, anticipated burden dimensions and depth c t 
subdri1 l i n g . 

Plan for tho fragmentation of largo bouldors and blast 

ru'nb 1 e. 


Type ,of explosives and method of loading and detonating. 


Type of blasting machine to be used and whan last tested. 


Specific gravity of explosives and manufacturer's technical 

l i t e r a t u r e . * ' 


I n i t i a t i o  n system to be used and explosive loading lu 

pounds of explosive per delay. 


Indication as to whether decking or boostors w i l  l bo used 

and tho depths of required stemming. 


Type and number of d r i l l i n  g rigs, including d r i l  l hole 

diameter, and expected production rates/day. 


Type or Instrumentation to be used, manufacturer, and when 

last calibrated arid c e r t i r l e d . 


Procedure ta r monitoring the blast operations: 

List of permits and clearances required, when applied for, 

and date of approval br anticipated approval. 


A' format for maintaining a record ,of individual blasts 

throughout the l i f  e of the job designed to record pertinent 

data before, during, and after the blasting operation. 

Pertinent information shall Include, but not limited to, 

number of holes, bottom and top elevations ol holes,, 

coordinates of each hole, amount of explosives and stemming 

per hole, type of delay i n holes, and sequence and pattern 

of delays. 


Hemes and qualifications of specialists for vibration 

control analysis and airbiast over- pressure measurements 

(refer to paragraph 3.T.3 for exacting requirements). 


Location plan, manufacturer's l i t e r a t u r e , and parameters to 

be used in si t e selection for seisnlc Instrumentation. 


Plan showing location ot warning signs and signals and the 

Contractor's land and merino spotters. 


Name ond address or Contractor's representative to "'which 

any cLaimo for damage duo to blasting should bo "nddrossod. 


The plan, signed off by the Contractor's jbbsite authorised 

representative. 
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19: 	 Tha l o c a t i o n or moni tor ing: equipment, based on I n f o r m a t i o n 
f rom the p r e b i a s t survey . 

20. 	 Contingency Plan f o r L i g h t n i n g Bastard 

2 1 . 	 Tho 527 CMR 13.00 Uni fo rm B l o a t i n g flit© D e t a i l Check L i s  t ­
(Attached a t the end of t h i s S e c t i o n ) , , 

22 . 	 Completer P r o j e c t Team O r g o n i i o t i o n ' w i t h d u t i e s , 
r e s p o n s i b i l i t i e s and a u t h o r i t i e s c l e a r l y d e f i n e d . Th i s 
o r g a n i z a t i o n a l o u t l i n e s h a l l a l so i n c l u d e a l i s t i n  g o f a l  l 
personnel au tho r i zed t o s ign t o r , r e ce ive and use 
exp los ives on t h i s c o n t r a c t . 

23 . 	 Complete l i s  t o f f l o a t i n g p l a n t i n v o l v e d i  n p r o d u c t i o n 
b l a s t i n g o p e r a t i o n s . 

24.	 Provide a n a l y s i s and. c o n t r o l o f p o t e n t i a  l hazard duo t o 
" p o s s i b i l i t  y	 o f undotonatod Pourvox remain ing f rom p rev ious 

deepening. 

The Con t rac to r s h a l l BUbmlt the b l a s t i n g plans showing the l o c a t i O n ( s l and 
e x t e n t o f the b l a s t e d areas. The b l a s t i n g plans s h a l l Inc lude t h e b l a s t i n g 
p a t t e r n s and the l o c a t i o n s of p a t t e r n s s h a l l be drawn on the maps I n sca le 
by p r o v i d i n g coord ina tes o f a t l e a s t rour (41 corners o f b l a s t e d areas . 

3 .9 .4	 I  f d r i l l i n  g and b l e a t i n g Is r equ i red o u t s i d e the buoyed areas, the 

Con t r ac to r s h a l l submit a p l an to m a i n t a i n the p r e v i o u s a u t h o r i z e d 

depth , as parL o f the O p e r a t i o n a l B l a s t P lan . Th is p l an s h a l l i n c l u d e 

areas where the buoy cannot be removed. T1 . 


3.10	 DRILL LCC AND BLAST RESORT 

The Cont rac to r s h a l l prepare and complete d r i l l  , loge and r e p o r t f o r each 
b l a s t i s completed. I n f o r m a t i o n p rov ided on the logs s h a l l i n c l u d e , a t a. 
miniimini: "" 

1 .	 Name, s i g n a t u r e , and C e r t i f i c a t  e or Corepetencey Number o f 
tho b l a s t e r i n chorgo. 


' 2 . B l a s t l o c a t i o n , address, c i t  y d e s c r i p t i o n . 

3.	 D r i l  l t i  g type , c o n s t r u c t i o n , o f r i g  , name of d r i l l e  r Ln 

charge, l o c a t i o n o f borehole i  n Massachusetts Store Plane 1 

c oo rd ina t e s . 
4.	 Depth o f bo r ing i n MLLH. P o s i t i o n w i t h i n borehole o f 

exp los ives a t t ime o f d e t o n a t i o n . 
5.	 Date and t ime o f . b l a s t  . 
6.	 Type o f m a t e r l a l b l a s t e d  . 

' 7. Distance in f e e t , to the neares t I n h a b i t e d b u i l d i n g or 
s t r u c t u r e , n e i t h e r owned or leased by ho lde r o r ho lde r 
c l i e n  t o f the F.xplosives User C e r t i f i c a t  e Issued by Sta te 
F i r e Marsha!1. 

It.	 Healed d i s t ance or a l t o r n o t i v e o p t i o n usod t o determine 
b l a s t des ign . 

9.	 ' fyps of m a t t i n g or cover over b l a s t , i  f a p p l i c a b l e . 
10.	 Weather c o n d i t i o n s , i n c l u d i n g tempera ture , - c l o u d cover , 

wind d i r e c t i o n . 

Con t rac t No. BLASTING 02900 - 16 
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11.	 B l a s t p l an and ske tch allowing b l a s t ho le ( l i a ce t e r , de lay , 
de lay p a t t e r , and types o t de tona to rs , spacing, depth ot 
b l e a t h o l e , h o l e p a t t e r n and number o f ho le s . 

12.	 Exp los ive m a t e r i a l type, s ine , t o t a l weights o f eacli 
o x p l o s i v o by h o l o . 

13.	 Typo of i n i t i a t i o  n system (Methods o f f i r i n  g end typo o f 
c i r c u i t )  . 

14. Feet of overburden, depth and type o f stemming. 
V 15. Maximum weight o f c x p l o s i v o s detonated w i t h i  n any e i g h t 

m i l l i s e c o n d p e r i o d . 
16,	 The seismograph(a 1 l o c a t i o n ( 8 j ' i n c l u d i n g d i s t ance and 

d i r e c t i o  n f rom the seismograph t o the c l o s e s t borehole and 
f rom the seismograph t o the c l o s e s t s t r u c t u r e . 

17:	 Selsmoyroph readings I n c l u d i n g paalt p a r t i c l  e v e l o c i t y  , 
f requency and a i r b i a s t  . 

18.	 Type of soiBmogroph, inotrumont make, model s e r i a  l numner, 
c a l i b r a t i o  n date and s e n s i t i v i t  y s e t t i n g s . 

19.	 Nome of person t a k i n g the seismograph r e a d i n g . Tho name 
ond f i r  m ana lyz ing tho seismograph roco rd , i  f a p p l i c a b l e . 

20.	 Complaints o r comments f o l l o w i n  g b l a s t . 
i 

3 .11	 POTENTIAL IMPACT TO HURRICANE BARRIER 

A study regarding the p o t e n t i a l impacts t o the New Bedr&rd Hur r icane 
B a r r i e r was completed i  n response t o requests f rom the U.S. Army Corps o f ' 
Rngineers, i n order t o determine the p o t e n t i a l impact t o the Hurr icane 
B a r r i e r associa ted w i t h b l a s t i n  g f o r t h i  s p r o j e c t , and I s Inc luded w i t h i  n 
tho "Data Report - How Bod Ford Marine Comraorco T e r m i n a l " , a t t ached t o 
6oc t i on 00800 of the Con t rac t Documents. Tho s tudy r e s u l t e d i  n a 
de t e rmina t ion - o f r.ho maximum r.hargo weigh ts per dolo'y as a f u n c t i o n o f 
d i s t a n c e f rom ^the Hurr icane B a r r i e r , which were subsequent ly ha lved tn 
order t o p r o v i d e an o d d i t i o n a i f a c t o r o f s a f e t y o f 2. 

Dar ing comple t ion o  f the C o n t r a c t o r ' s Test B l a s t program, as o u t l i n e d 
w i t h i  n Par t 3.S o f t h i  s -Sect ion, the Con t rac to r ahalL measure p a r t i c l  e 
v e l o c i t y as a f u n c t i o n of d i s t ance from the Hurr icane B a r r i e r  . The 
Con t rac to r s h a l l udvauee a l  l bo r ings or o the r subsurface I n v e s t i g a t i o n s , as 
necessary, t o c o l l e c  t t h i  s da t a . Por t ab le seismographs Capable o f 
measuring peak p a r t i c l  e v e l o c i t  y in t h r e o m u t u a l l y po r pond i cu l a r d i r e c t i o n  s 
ond f requency s h a l l lie u t l l i r . o  d f o  r t h i  s work. A f t e  r having c o l l e c t e d t h i  s 
da ta , the Con t rac to r s h a l l fo rward the data t o the Owner's Representa t ive 
f o t j i n t e r p r e t a t i o n . 

The Owner's Representative w i l l generate a s i t  e s p e c i f i  c graph of sca led 
distance versus peak p a r t i c l e ve loo i ty on a log-log p lo t . In t h i s context, 
the sca led distance I  s the distance tn feet from the blaBt divided by the 
square root of the. weight of' the charge per delay in pounds, The data from 
the t e s t program w i l l be analyzed by r l t t i n g a b e s t - f i  t regression l ine Lo 
provide the s i t  e s p e c i f i c values of. ve loc i ty intercept and slope fac tor . 
The frequency of the blost v ibrat ions w i l l a l s  c be reviewed and compered to 
assumed values from the Hurricane Barr ier study. The s i t  e s 'peclrlc Values 
w i l l bo usod to determine tho f i n a l allowablo b last ing c r i t o r i  o for 
production b ios t ing oe the otto: X£ tho f i n a  l allowaolo b l a s t i n g c r i t e r i  a 
are determined to be lower than the values i  n the table H a t e  d below, the 
Contractor s h a l  l uso tho lower o f the two values . 

Cont rac t No. BLASTING 02900 - 17 
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As a resul t , the maximum charge weight per delay as a function or distance 
from the nearest point ot the New Badrord-Falr.haven Hurricane Barrier shall 
not exceed tho lower of ei ther the values calculated by the Owner's 
Representative during tho TesL Blast Program (aft determined abovel or the 
fol lowin g tabulated values: \ 

Distance 60 to 90 10 to 60 
from iiz II/ . 

Hurricane Charge Charge 
Barrier Weight Weight 

(ft) per per 
delay delay 
(lbs) (lbs) 

250 2.S 4.2 
300 3.6 6.0 
350 4.9 8.2 
400 6.4 10.7 
450 8.1 13.6 
500 10.0 16.8 
550 12.1 20.3 
600 14.4 24.2 
700 19.7 32.9 
800 25.7 43.0 
900 32.5 54.4 
1000 40.2 67.2 
1100 48.6 81.4 
1200 57.9 96.8 

- End o f Sectio n • 
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12.2.1 Code of Massachusetts Regulations, Title 527, Section 13 
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12 .2 .2EM385-1-1 (2008 1 - Sect io n 2 9 "Blast in g 

EM 385-1-1 
15 Sep 08 

SECTION 29 

BLASTING 

29.A GENERAL 

29. A.01 Prerequisites. 

a. Permission in writing shall be obtained from the GDA before 
explosive materials are brought onto the job site. Periodic 
replenishment of approved supplies does not require written 
approval. 

b. Prior to bringing explosives on site, the contractor shall 
develop a blasting safety plan. As a minimum, this plan shall be 
accepted by the GDA and include the following: 

<1) List the names, qualifications, and responsibilities of 

personnel involved with explosives: 


(2) The Contractor'srequirementstor handling, transportation, 
and storage of explosives; employee training programs and 
certifications: types of explosives: schedule of activities and 
loading procedures; detailed blasting schedule: explosives 
transportation route: safety signals methods and locations: 
danger area clearance; methods for securing the site; 
seismograph. vibration and damage control; test shots, post-
blast Inspection arid misfire procedures; provisions for disposal 
of explosives, blasting agents, unused and associated material; 
and post-blast ventilation requirements; 

(3) Public relations requirements before and after blasting (e.g.: 
community communication, protection of structures and 
personnel). 

c. If work Is performed with military explosives, the blasting plan 
Is required to be submitted (throughout the chain of command. 
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ret EM 385-1-97. Chapter IV.C) to DDESB upon request. (DoD 
605S.09-STD. paragraph C1:3.1 and EM 385-1 -97). 

29.A.02 The transporting, handling, storage, and use of explosives, 
blasting agents, and blasting equipment shall be directed and 
supervised by a person of proven experience and ability In blasting 
operations in accordance with ANSI A10.7; 29 CFR 1910.109; 29 
CFR 1928, Subpart U: 27 CFR 555; the manufacturers, the Institute 
of Makers of Explosives (IME), and, where applicable. OfiD 6055.9­
STD. > SOB 26 J. 

29.A.03 AH persons working with explosives shall be in good 
physical condition and be able to understand and give written and 
verbal orders. 

29.A.04 Warning signs shall be provided at points of access to 
blasting area. 

29.A.05 Operations involving the handling or use of explosive 
materials shall be discontinued and personnel moved to a safe area 
during the approach or progress of a thunderstorm or dust storm; 
controls will be established to prevent accidental discharge of 
electric blasting caps from extraneous electricity. 

29.A.06 Blasting operations hear overhead power lines, 
communications lines, utility services, or other structures shall not 
be carried on until the operators and/or owners have been notified 
and measures for safe control have been taken. 

29.A.07 All loading and firing shall be directed and supervised by 
one designated person, 

29.A.08 A positive system to detect and measure the probability of 
lightning or massive static electrical discharges shall be used. 

29.A.09 Before adopting any system of electrical firing, a thorough 
survey shall be made for extraneous currents and all dangerous 
currents shall be eliminated before any holes are loaded. 
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29.A. 10 Blasts using electric detonators shall be fired with an 
electric blasting machine or a property designed power source. 

a. Blasts using non-electric detonators shall be fired by a 

blasting machine or starting device prescribed by the 

manufacturer. 


b. When blasting near radar or radio transmission facilities or 
near electrical energy sources where testing has shown that RF 
energy or stray electrical current may present a hazard to 
electrical blasting, an approved non-electrical initiation system 
shall be employed. 

c. When electric detonators are used, leg wires shall be short 
circuited (shunted) until connected into the circuit for firing. 

29.A.11 Detonating cord shall be initiated by non-electric detonator 
(cap arid fuse), electric detonator, shock tube detonator or gas 
Initiated detonator in accordance with the manufacturer's 
recommendation. . 

29.A.12 Delay electric detonators, non-electric delay detonators, 
detonating cord connectors, or sequential blasting machines shall 
be used for all delayed blasts; the practice shall conform to the 
manufacturer's recommendations. 

29.A.13 Blasting machines. 

a. Blasting machines shall be operated, maintained, tested, and 
inspected as prescribed by the manufacturer. 

b. Blasting machines shall be tested prior to use and 

periodically thereafter as prescribed by the manufacturer. 


c. Blasting machines shall be secured and accessible only to 
the blaster; only the blaster shall connect the leading wire to the 
machine. 
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29. A. 14 When energy for blasting is taken from power circuits, the 
voltage shall not exceed 550 volts. The wiring controlling 
arrangements shall conform to the following (see Figures 29-1 and 
29-2): 

FIGURE 29-1 

POWER FIRING SYSTEMS FOR SERIE S AND PARALLEL 
SERIE S FIRING (NO ARCONTROLLER) 

SERVICE BLASTOCG SWITCH SECTIONING SWITCH 
ENTRANCE SWITCH (AT VARIOUS IOCATIONS 

UCHTNING 88EAK 
I S rOOT MINIMUM 

FIGURE 29-2 

RECOMMENDED INSTALLATION OF SHOOTING STATION 
AND ACCESSORY ARRANGEMENT FOR USING 

i ARCONTROLLER 

BUSTOtG SWITCH 
IttVKEUrnUM X (WtOPtKlT RATED* OUPOKT ilCTtOMUM 

acuta mimmmm 
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' a. The blasting switcfi shall be an ungrounded UL (or other 
nationally-recognized testing laboratory) listed, enclosed, 
externally operated double-pole double-throw switch that, when 
locked In the open position, will shunt the firing lines, 

b. A grounded switch shall be installed between the blasting 
switch and the power circuit at a distance not less than 15 ft 
(4.5 m) from the blasting switch: 

-	 c. A lightning gap of at least 15 ft (4.5 m) shall be provided 
between the two switches; the gap connection shall be made by 
cable, plug, and receptacle. 

29.A. 15 The cable between switches shall be disconnected and 
both switches shall be locked In the open position Immediately after 
firing the shot, 

29.A.16 Keys to the switches shall remain in the possession of the 
blaster at all times. 

29.A. 17 Insulated solid core wires of an appropriate gage in good 
condition shall be used for all lines, 

29.A.18. Sufficient firing line shall be provided to permit the blaster 
to be located at a safe distance from the blast. 

29.A. 19 Mechanized equipment (including drills) shall not be 
operated within 50 ft (15.2 m) of a loaded hole. EXCEPTION: 

. Mechanized equipment may be permitted to operate within 50 ft 
(15.2 m) of a loaded hole when placing blasting mats or back 

covering. 


29.A .20 The use of black powder shall be prohibited. 

29.A.21 All refuse from explosive loading such as empty boxes, 

paper, and fiber packing shall riot be used again for any purpose, 

but shall be destroyed by burning at an approved location. 


29:A.22 Storage of explosives. 
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a. The storage of explosives shall be in accordance with 
requirements of the Bureau of Alcohol. Tobacco, and Firearms 
{as outlined In 27 CFR 555, Subpart K) or the State in which 
they are stored. 

b. An accurate running inventory of all explosives and blasting 
agents stored at the project shall be maintained; two copies 
shall be maintained - one at the magazine and one in a facility 
which is at least 50 ft (15.2 m) from the magazine. 

29.A.23 Security of Explosives. 

a. Area shall be guarded to control access to the explosives 
arid ensure ho tapping with explosives during non-working 
times. 

b. Explosive materials shall not be abandoned. 

29.B TRANSPORTATION OF EXPLOSIVE MATERIALS 

29.B.01 Transportation of explosives by the following modes shall 
be in accordance with the prescribed federal regulations and the 
applicable state requirements. 

a. Transportation of explosive materials over public highways 
shall be in accordance with OOT requirements. 

b. Marine transportation of explosive materials shall be In 
accordance with USCG requirements. 

c. Transportation of explosive materials by aircraft shall be In 
accordance with FAA requirements. 

29.B.02 Vehicles used for transportation of explosive materials 
shall not be loaded beyond their rated capacity and the explosive 
materials shall be secured to prevent shifting of load or dislodgment 
from the vehicle; when explosive materials are transported by a 
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vehicle with an open body, a magazine or closed container shall be 
securely mounted on the bed to contain the cargo. 

29.B.03 Vehicles transporting explosive materials shall display all 
placards, lettering, and/or numbering required by DOT. 

29.B.04 Explosive materials and blasting supplies shall not be 
transported with other materials or cargoes. Blasting caps 
(Including electric) shall not be transported In the vehicle or 
conveyance with other explosives unless the conditions of 
49 CFR 177.835(g) are met. 

29.B.05 Personnel. 

a. Vehicles for transportation of explosive materials shall be in 
the charge of and operated by a person who is physically fit, 
careful, reliable, able to read and understand safety instructions, 
and not under the influence of intoxicants or narcotics. 

b. Only the authorized driver and a property trairted.helper shall 
be permitted to ride on any conveyance transporting explosive 
materials or detonators. 

29.B.06 Vehicles used In the transportation of explosives shall be 
substantially constructed, in good repair, and shall have tight beds 
to prevent explosives from falling from the vehicle. The ends and • 
sides of vehicles shall be high enough to prevent containers from 
falling off. 

29.B.07 Explosives shall not be exposed to sparking metal during 
transportation. When steel or part steel bodies are used, non-
sparking cushioning materials shall separate the containers of 
explosives from the metal. 

29.B.08 No spark-producing tools, carbides, oils, matches, 
firearms, electric storage batteries, flammable substances, acids, or 
oxidizing or corrosive compounds shall be carried in the bed or 
body of any vehicle transporting explosive materials, 
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29.B.09 Vehicles transporting explosive materials shall be 

equipped with one or more fire extinguishers having a rating ot 

10-B:C and placed at strategic points. 


a. The extinguishers shall be of a type listed by a nationally- , 
recognized testing laboratory and shall be ready for use. 

b. The driver will be trained in the use of the extinguisher. 

29.B.10 A vehicle containing explosive materials shall not be taken 
Into a garage or repair shop, parked In congested areas, or stored 
at arty time in a public garage or similar building. 

29.B.11 Vehicles transporting explosive materials shall be 

operated with extreme care. Full stops shall be made at 

approaches to ad railroad crossings and main highways, and the 

vehicles shall not proceed until it is known that the way is dear. 


29.B.12 No vehicle shall be refueled while explosive materials are 
on the motor vehicle except In an emergency. 

N 29.B.13 Persons employed In the transportation, handling, or other 
use of explosive materials shall not smoke or carry on their persons 
or In the vehicle, matches, firearms, ammunition, or flame-
producing devices. 

29.B.14 Provision shall be made for safe transfer of explosive 

materials to magazine vessels including substantial ramps or 

walkways free of tripping hazards. 


29.B.15 Vehicles transporting explosive materials shall not be left 
unattended. 

29.B.16 The hoist operator shall be notified before explosive 

materials are transported In a shaft conveyance. 
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29.B.17 Explosive materials shall be hoisted, lowered, or oonveyed j 
in a powder car. No other materials, supplies or equipment shall be 
transported in the same conveyance at the same time, 

29.B.16 No person shall ride in any shaft conveyance transporting 

explosive materials. Loading and unloading shall be accomplished 

only when the conveyance is stationary, 


29.B.19 No explosive materials shall be transported on any 

locomotive. At least tv/o car lengths shall separate the locomotive 

from the powder car. 


29.B.20 No explosive materials shall be transported on a man haul 

trip. 


29.B.21 The car or conveyance containing explosive materials 

shall be pulled, not pushed, whenever possible. 


29.B.22 The powder car or conveyance built for transporting 

explosive materials shall bear a reflectorized sign with a sharply 

contrasting background on each side with the word 

"EXPLOSIVES" in letters not less than 4 In (10,1 cm) in height. 


29.C HANDLING OF EXPLOSIVE MATERIALS 

29.C.01 There shall be no smoking; open lights, or fire of any kind 

within 50 ft (15.2 m) of any area where explosives are being 

handled. No source of ignition, except necessary means to light 

fuses or tire electric detonators, shall be permitted in an area 

containing loaded holes. 


29.C 02 Containers of explosive materials shall be opened only 

with non-sparking tools or instruments. Metal cutters may be used 

for opening fiberboard boxes, paper bags or plastic tubes. 


29.C.03 Explosive materials shall be removed from containers only 
< as they are needed for immediate use. 
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29.C.04 Explosive materials and detonators or primers shall be 
separated arid taken to the blasting area in original containers, 
Type 3 Magazines, orcdntainersprescribed by 49 CFR 177.835. 

29.C.05 Primers shall not be made up in excess of immediate 
need for holes to be loaded. 

29.C.06 Primers shall not be made up In or near magazines or 
excessive quantities of explosive materials. 

29.C.07 After loading of a blast Is completed, all excess explosive 
materials and detonators shall be removed to a safe location or 
returned at once to the storage magazines, observing the same 
rules as when being conveyed to the blasting area. 

29.C.08 The quantity of explosive materials taken to an 
underground loading area shall not exceed the amount estimated to 
be necessary for the blast. 

29.C.09 Detonators and explosive materials shall be taken 
separately into pressure working chambers. 

29.D ELECTROMAGNETIC RADIATION 

29.D.01 Blasting operations or storage of electrical detonators 
shall be prohibited in vicinity of operating RF transmitters or other 
RF producing devices except where the clearances in ANSI C95.4 
can be maintained. 

29.D.02 When necessary to perform blasting operations at a 
distance less than those shown in ANSI C95.4 tables, an approved 
non-electric initiation system shall be used. 

29.D.03 Mobile radio transmitters, which are less than 100 ft (30.4 
m) away from electric blasting caps In other than original 
containers, shall be de-energized and effectively locked, except in 
blasting areas where a non-electric initiation system as described in 
29.A.11 is used. 
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29.E VIBRATION ANO DAMAGE CONTROL 

29.E.01 Blasting operations in or adjacent to cofferdams, piers, 
underwater structures, buildings, structures, or other facilities shall 
be carefully planned with full consideration for all forces and 
conditions Involved. 

29.E.02 Prior to Initiation of vibration controlled blasting operations, 
a written plan for monitoring the operations shall be established. 

29.E.03 When appropriate, owners, occupants, and the public shall 
be notified of the nature of blasting operations to be undertaken 
and controls to be established. 

29.E.04 Where vibration damage may occur, energy ratios and 
peak particle velocities shall be limited in accordance with state 
requirements or the requirements in Table 29-1, whichever fe more 
stringent. When any recording Indicates either the energy ratio or 
peak particle velocity limits have been exceeded, blasting shall be 
suspended and the designated authority (Government and 
Contractor) shall be immediately notified; blasting shall not be 
resumed until the probable cause has been determined and 
corrective measures taken: 
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TABLE 29-1 

ENERGY RATIO ANO PEAK PARTICLE VELOCITY FORMULA 

The maximum total energy ratio (ER) shall be limited to 1.0, 

calculated as follows; 


ER = (3.29FA)2 

where: 
F = frequency in cycles per second 
A = amplitude in inches 

The total energy ratio is equal to the arithmetic sum of the energy 
ratios in the 3 mutually perpendicular planes of motion In the 
vertical and horizontal directions at any one instant of time. 

The maximum total peak particle velocity (PV) shall be limited to 
1.92, calculated as follows: 

PV = A/t 
where: 

A = amplitude in inches 
t - time in seconds 

The total peak particle velocity is equal to the vector sum of the 
particle velocities in the 3 mutually perpendicular planes of 
motion in ihe vertical and horizontal directions at any one Instant 
of time. 

29.E.05 Where required by State regulations, scaled distances 
shall be determined before each shot and included In the records. 
Scaled distances shall not exceed limitations set by the State. 

29.E.06 Air blast pressure exerted on structures resulting from 
blasting shall not exceed 133 dB (0.013 psi). 
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29.E.07 The monitoring, recording, and interpreting of vibrations 
shall be by qualified personnel. Records and interpretations shall 
be furnished to the GDA. 

29.F DRILLING AND LOADING 

29.F.01 All drill holes shall be sufficiently large enough to freely 
allow for the insertion of the explosives. 

29.F.02 Drilling shall not be done in an area already blasted until 
remaining "bootlegs" are examined for unexptoded charges and the 
total area has been examined to make sure that there are no 
unexptoded charges remaining. 

a. Never Insert a drill, pick, or bar into bootlegs even if 

examination falls to disclose explosives. 


b. When misfires have occurred and drilling must be done in an 
area where undetonated holes may exist, holes shall not be 
drilled where there is danger of intersecting a misfired hole. 

c All drilling necessary to neutralize misfires must be done 
under the supervision of a competent person who has a working 
knowledge of the explosive materials involved and is familiar 
with the conditions under which the misfired holes were drilled, 
loaded, primed, and initiated, and is familiar with the drilling 
equipment capabilities that will be used during the 
neutralization. 

29.F.03 Drilling and loading operations shall not be carried on in 
the same area. Drilling shall be separated from loaded holes by at 
least the depth of the loaded hole but in no case less than 50 ft 
(15.2 m). 

29.F.04 No person shall be allowed to deepen drill holes that have 
contained explosives or blasting agents. 

29.F.05 Holes shall not be drilled so that they disturb or intersect a 
loaded hole. 
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29.F.06 See Section 18.H for earth drilling requirements. 

29.F.07 The loading or loaded area shall be kept free of any 
equipment, operations, or persons not essential to loading; no 
vehicle traffic shall be permitted over loaded holes; the blast site 
shall be guarded or barricaded and posted with danger signs to 
restrict unauthorized entry. 

29.F.08 No holes shall be loaded except those to be fired in the 
next round of blasting; after loading, all remaining explosive 
materials and detonators shall be immediately returned to an 
authorized magazine; no explosive materials or loaded holes shall 
be left unattended at the blast site at any time. 

29.F.09 Loading of sprung or jet-pierced holes shall be prohibited 
until it is established that the hole has cooled sufficiently to allow 
loading. 

29.F.10 No explosive shall be loaded or used underground in the 
presence of combustible gases or combustible dusts unless the 
conditions of use have been thoroughly identified and accepted, In 
writing, as safe by a competent person qualified by a thorough 
knowledge of the factors to be evaluated or by the written 
permission of the authority having jurisdiction where an authority 
exercises jurisdiction. 

29.F.11 Cartridges shall be primed only in the number required for 
a single round of blasting. 

29.F.12 No detonator shall be inserted in explostve materials which 
do riot have a cap well without first making a hole in the cartridge 
with a non-sparking punch of proper size, or the appropriate 
pointed handle of a cap crimper. 

29.F.13 Cartridges shall be seated by even steady pressure onty. 

29.F.14 Tamping shall be done with wood rods without exposed 
metal parts. Non-sparking metal connectors may be used for joint 
poles. An approved plastic tamping pole may also be used. 
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29.F.15 Springing boreholes. 

a. A borehole shali never be sprung when it is adjacent to or 
near a hole that is loaded. 

b. Flashlight batteries shall never be used as a power source to 
replace a blasting machine when springing boreholes. 

29.F. 16 Use of detonating cord. 

a. Detonating cord shall be handled and used with the same 
respect and care given other explosives. Care shad be made to 
avoid damaging or severing cord during arid after loading and 
hooklng-up. 

b. When using a detonating cord down line, after the primer is . 
loaded in the hole, the detonating cord shall be cut from the 
supply reel before loading the rest of the charge. 

c Detonating cord connections shall be positive in accordance 
with recommended methods. Knot or other cord^to-cord 
connections shall be made only with detonating cord in which 

xthe explosive core is dry,

d. All detonating cord trunk lines and branch lines shall be free 
of loops, sharp kinks, or angles that direct the cord back toward \ 
the oncoming line of detonation. ' 

e. When connecting a detonator to detonating cord, the 
detonators shall be taped or otherwise attached securely along 
the side or the end of the detonating cord, with the end of the 
detonator containing the explosive charge pointing in the 
direction In which the detonation is to proceed. 

f. Detonators forJrlng the trunk.llrte shall not be brought to the 
loading area nor attached to the detonating cord until everything 

J else Is in ready for the blast. 
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29.F. 17 The blaster shall keep an accurate, up-to-date record of J 
explosives, blasting agents, and blasting supplies used iii a blast. ; 

29.F.18 Loaded holes shall be stemmed to the collar with non­
combustible material. 

29.F19 AH loaded holes or charges shall be checked and located 
and all detonating cord connections shall be Inspected before firing 
the blast. 

29.F.20 AD charges shall be covered with blasting mats or back 
covered before firing where blasting may cause injury or damage 
by flying rock or debris. Where mats are used, care shall be taken 
to protect electric blasting circuits. 

29.G WIRING 

29.G;01 In any blast using electric'detonators, all blasting caps ) 
shall be from the same manufacturer. 

29.G.02 Wiring. . ' 

a. Bus wires shall be single solid wires of sufficient current 

carrying capacity; , 


b. The insulation on all firing iines shall be adequate and in 

good condition. 


29.G.03 The number of electric blasting caps in a circuit shall not 
exceed the capacity of blasting machine or power source, 

29.G;04 A power circuit used for firing electric detonators shall not 
begrounded. 

•29;<3.05 Whenever the possibility exists that a leading wire might 
be thrown onto a live power source by the force of the explosion, 
care shall be taken to see that the total length of wires is kept too 
short to contact the source or that the wires are securely, anchored 
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/ to the ground., Alternatively, de-energize the live power until it is 
certain during the post blast inspection that the lines have riot 
crossed. If these.requirements canhot.be met, a non-electric 
system shall be used. 

29.G.06 The manufacturer's shunt shall not be removed from the 
cap leg wires until the cap is connected to the lead line or to 
another cap in preparation for the assembly of two or more caps 
into a series circuit or when the cap is to be tested. 

29.G.07 No lead wire shall be connected to tne circuit until it has 
been grounded to dissipate any static charge: ­

29.G.08 The circuit, including ail caps, shall be tested with an 

approved blasting instrument (blasting galvanometer, blasting 

ohmmeter, blaster's ohmmeter, or blaster's multimeter) before 

being connected to a firing line. 


29.G.09 No fifing line shall be connected to a blasting machine or 
other power source until the shot is to be fired. The firing line shall 
be checked with an approved blasting instrument before being 
connected to the blasting machine or other power source. 

29.G.16 When a single series of caps is to be fired, or a number of 
series of caps is to be fired as a series-in-parallei circuit, the 
resistance of the circuit shall be checked with an approved blasting , 
instrument. 

29.G.11 For series-in-parallel circuits, each series shall have the 

same resistance: * 


29.G.12 Each series circuit shall be separately tested for two 

readings: 


a. To ensure that the series Is complete; and 

b. To ensure that each series shows the same resistance and 
that thisresistance is as close to the calculated resistance for 
such a series of caps as the testing instrument will read. If the 
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first reading shows a series to be incomplete, the faulty cap or 
connection shall be located and corrected. If the second 
reading shows incorrect resistance, the cause shall be found 
and corrected. 

29.H FIRING 

29.H.01 Prior to the firing of a shot, all persons In the danger area 
shall be warned of the blast and ordered to a safe distance from the 
area. Blasts shall not be fired until It is certain that every person 
has retreated to a safe distance and no one remains in a 
dangerous location. 

29.H.02 Prior to the firing of a shot, a competent flag person shall 
be posted at all access points to danger areas: 

29.H.03 Prior to the firing of a shot drill boats and other vessels 
shall be moved a safe distance from the.danger area. 

a. Prior to and while the drill boat or vessel is being moved from 
the danger area, a series of short signals by horn or whistle 
similar to the usual navigation warning signals shall be given. 

b. No blast shall be fired while any vessel under way is closer 
than 1,500 ft (457.2 m) tothe underwater blasting area, Those 
oh board vessels or craft moored or anchored within 1,500 ft 
must be notified before a blast is fired. 

c. No blast shall be fired closer than 250 ft (76.2 m) to a boat or 
vessel containing an explosive magazine; personnel engaged in 
drilling operations on another drill boat within 500 ft (152.4 m) 
shall leave the drill frames for cover if any holes have been 
loaded. 

d. No blast shall be fired while any swimming or diving is in 
progress near the blasting area. 

e. Whenever a drill boat is moved from the drilling setting, all 
loaded under water holes shall be fired. 
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first reading shows a series to be incomplete, the faulty cap or 
connection shall be located and corrected. If the second 
reading shows incorrect resistance, the cause shall be found 
and corrected. 

29.H FIRING 

29.H.01 Prior to the firing of a shot, all persons In the danger area 
shall be warned of the blast and ordered to a safe distance from the 
area. Blasts shall not be fired until it is certain that every person 
has retreated to a safe distance and no one remains in a 
dangerous location. 

j 

29.H.02 Prior to the firing of a shot, a competent flag person shall 
be posted at all access points to danger areas, 

29.H.03 Prior to the firing of a shot drill boats and other vessels 
shall be moved a safe distance from the danger area. 

a. Prior to and while the drill boat or vessel is being moved from 
the danger area, a series of short signals by horn or whistle 
similar to the usual navigation warning signals shall be given. 

b. No blast shall be fired while any vessel under way is closer 
than, 1,500 ft (457.2 m) to the underwater blasting area, Those 
on board vessels or craft moored or anchored within 1,500 ft 
must be notified before a blast is fired. 

c. No blast shall be fired closer than 250 ft (76,2 m) to a boat or 
vessel containing an explosive magazine; personnel engaged in 

f	 drilling operations on another drill boat within 500 ft (152.4 m) 
shall leave the drill frames for cover if any holes have been 
loaded. ' , 

d. No blast shall be fired while any swimming or diving Is in 
progress near the blasting area, 

e. Whenever a drill boat is moved from the drilling setting, all 
loaded under water holes shall be fired. 
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29.1 POST-BLAST PROCEDURES 

29.1.01 Immediately after blast has been fired, the firing line shall 
be disconnected from the blasting machine or power source. 
Power switches shall be locked open. Atmospheres in confined 
areas shall be tested and/or ventilated after blast. 

29.1.02 An inspection shall be made by the blaster to determine , 
that all charges have been exploded. All wires shall be traced and 
search made for unexptoded cartridges. 

29.1.03 Other persons shall hot be allowed to return to the. area of 
the blast until an "all clear signal is given. 

29.1.04 Loose pieces of rock and other debris shall be scaled down 
from the sides of the face of excavation and the area made safe 
before proceeding with the work: ' 

29.1.05 Misfires, 

a. Misfires shall be handled under the direction of the blaster. 
The blaster shall determine the safest method for handling the 
hazards of misfires (some misfires may require consultation with 
the supplier or manufacturer of the explosive material). 

b. When a misfire is declared, the blaster shall wait 1-hour 

before inspecting the site and provide proper safeguards for 

excluding all employees, except those necessary to do the 

work, from the danger zone. 


c: No other work shall be done except that necessary to 

remove the hazard of the misfire. Only those employees 

necessary to do the work shall remain In the danger zone. 


d. No drilling, digging, or picking shall be permitted until all 
misfire holes have been detonated or the blaster has approved 
that work can proceed. 
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e. Based on contractor experience, a secondary/dual initiation 
system to prevent misfires should be considered. 

28 J UNDERWATER BLASTING " ' 

29.J.01 A blaster shall conduct all blasting operations. No shot 
shall be fired without his approval, 

29.J.02 Loading tubes and casings of dissimilar metals shall hot be 
used because of possible electric transient currents from galvanic ; 
action of the metals and water. 

29.J.03 Only water-resistant blasting caps and detonating cords 
shall be used for all marine blasting. Loading shall be done through 
a non-sparking metal loading tube when necessary. 

29.J.04 Blasting flags shall be displayed. 

29.J.05 The storage arid handling of explosive materials aboard 
vessels used in underwater blasting operations shall be according 
to provisions in 29. A and 29.C. 

29.J.06 When more than one hole is loaded to be fired underwater, 
a steel shot line shall be anchored and floated over the row of 
loaded holes. 

a The detonation down line from each loaded hole shall be tied 
to the steel line arid the loose end shall be tied to the detonation 
trunk line:' 

b. After the trunk line fires, the steel shot line shall be inspected 
for misfires. Misfires shall be handled in accordance with the 
requirements of 29.1.05. ' - " ­

i 

29.X07 When drilling near or adjacent to a loaded hole, drilling 
shall be limited to vertical holes only. Drilling shall be separated 
from loaded holes by the depth of water plus the depth of the 
loaded hole.. 
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a. If a solid casing or drill mast - vertically plumbed with an 
inclinometer - is extended from the barge and firmly seated on 
bedrock, the distance between a loaded hole and one being ' 
drilled shall be 1/3 the depth of the hole, with a minimum of 8 ft 
(2.4 m) between the loaded hole and the one being drilled. 

b. Drilling shall be halted to check alignment with an • 

Inclinometer every 4 ft (1:2 m) of hole depth. 
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