
 
         

            
         
 

    
     

         
   

          

 
                                

                   
                        

             
 

 
 

 
     

 
                          

                         
                                

 
                     

 

 
 

    
  

       
 

 

From: Colarusso, Phil 
To: John Bullard - NOAA Federal; Christine Vaccaro - NOAA Federal 
Cc: Bill White; Davis, Gary (DCR) (gary.davis@state.ma.us) ; Dierker, Carl ; Stanley, Elaine ; Catri, Cindy; Marsh, 

Michael; Williams, Ann ; Chet Myers ; Jay Borkland (jborkland@apexcos.com); Paul.diodati@state.ma.us; Ford, 
Kathryn (FWE) 

Subject: FW: Ammended EPA Blasting Request 
Date: Friday, September 06, 2013 3:41:45 PM 
Attachments: image001.jpg 

Amended Request for Addition of Blasting to Final Determination 8-28-13.pdf 
Attachments Except for F.pdf 
Attachment F - New Bedford 2013 - Blast Plan - 8-16-13.pdf 

John, 

Attached is MassCEC’s amended blasting request to EPA. In a separate email, I will send you their 
consultant’s revised acoustic modeling report and EPA’s letter reinitiating consultation under 
Endangered Species Act, Magnuson-Stevens Act and the Fish and Wildlife Coordination Act. Please 
let us know if you have any questions. 

Thanks 
Phil 

From: Bill White [mailto:bwhite@MassCEC.com] 
Sent: Wednesday, August 28, 2013 7:03 PM 
To: Dierker, Carl; Catri, Cindy; Williams, Ann; Marsh, Michael; LeClair, Jacqueline; Stanley, Elaine; Tisa, 
Kimberly; Colarusso, Phil 
Cc: Gregory Dolan (gdolan@apexcos.com); John McAllister; Christopher Morris; Christen Anton; Alicia 
Barton; cmyers@apexcos.com; jborkland@apexcos.com; Eric Hines (ehines@lemessurier.com) 
Subject: Ammended EPA Blasting Request 

Carl & Team EPA, 

Please find attached amended blasting request from Team MassCEC. We expect to forward the 
GZA report tomorrow on the Hurricane Barrier Assessment and the revised JASCO report next 
week. Additionally, we have reached out to DEP on the ARARs request, and hope to hear back 
shortly. 

Many thanks for all your attention and effort on this vital project. 

Bill 

Bill White 
Director, Offshore Wind Sector Development 
Massachusetts Clean Energy Center 
55 Summer Street, 9th Floor, Boston, MA 02110 
(617) 315-9330 

www.masscec.com 

mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=3B4FEA20315C4EFF938FBCAE2EEFAE07-COLARUSSO, PHIL
mailto:john.bullard@noaa.gov
mailto:christine.vaccaro@noaa.gov
mailto:bwhite@MassCEC.com
mailto:gary.davis@state.ma.us
mailto:Dierker.Carl@epa.gov
mailto:stanley.elainet@epa.gov
mailto:Catri.Cynthia@epa.gov
mailto:marsh.mike@epa.gov
mailto:marsh.mike@epa.gov
mailto:Williams.Ann@epa.gov
mailto:cmyers@apexcos.com
mailto:jborkland@apexcos.com
mailto:Paul.diodati@state.ma.us
mailto:kathryn.ford@state.ma.us
mailto:kathryn.ford@state.ma.us
http://www.masscec.com/



*********************** ATTACHMENT NOT DELIVERED  *******************

This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.

This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.

If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.

For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.

***********************  ATTACHMENT NOT DELIVERED ***********************







 


 


55 Summer Street, 9
th


 Floor 


Boston, MA 02110 


P (617) 315-9355  F (617) 315-9356 


info@masscec.com  www.masscec.com 


 
August 28, 2013 
 
Ms. Elaine Stanley 
Remedial Project Manager 
Office of Site Remediation and Restoration 
EPA Region 1, Suite 100, OSRR 7-04 
5 Post Office Square 
Boston, MA  02176 
 
Re:  Amended Request for Addition of Blasting to the Final Determination, New Bedford South 
Terminal Project (New Bedford Marine Commerce Terminal (NBMCT Project) 
 
Dear Ms. Stanley, 


This letter is submitted in order to update USEPA with regard to new information received by the 


Massachusetts Clean Energy Center (MassCEC) during construction of the New Bedford 


Marine Commerce Terminal.  The new information was generated during extensive pre-


construction investigations by both MassCEC’s contractor and MassCEC’s engineering team 


and indicates the presence of approximately three times the previously estimated volume of 


rock within the dredge footprint adjacent to the new bulkhead.  The additional rock is primarily 


manifested as an unanticipated increase in rock thickness. Because this new information 


requires alterations to the previously proposed method for implementing blasting in association 


with the project, this letter also serves as an amendment to MassCEC’s May 20th, 2013 request 


to USEPA for the addition of blasting to the Final Determination for the New Bedford Marine 


Commerce Terminal project.   


The format of this letter includes both a summary of the dialogue between EPA and MassCEC 


on this issue, a summary of the new information received, a formal request from MassCEC to 


EPA to increase the blast level, as well as a response to EPA questions regarding  proposed 


alterations to the implementation of blasting. 


Previous Dialogue Between EPA and MassCEC 


The Commonwealth had previously outlined within a letter to EPA on October 4, 2012 that it 


intended to utilize blasting as a rock removal means of “last resort”.  MassCEC submitted an 


update request to EPA on May 20, 2013, which outlined in more detail MassCEC’s request for 


the implementation of blasting prior to the removal of the overburden.  On June 13, 2013, EPA 


issued a letter indicating that EPA was not aware of any information that would prevent EPA 


from approving MassCEC’s May 20, 2013 request, subject to conditions contained within the 


letter (letter included as Attachment A).  After some discussion between MassCEC and EPA 


regarding Condition 7 of EPA’s June 13, 2013 letter, as well as the specifics of the use of 


successive charges utilizing “delays” to minimize the peak pressure and peak impulse, EPA 
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issued a letter on July 24, 2013, revising Condition 7, and allowing for use of successive 


charges, so long as the delay between charges was at least 25 milliseconds (letter included as 


Attachment B).   


New Rock Elevation Information 


As part of its due diligence during the design process, MassCEC advanced a number of borings 


into the subsurface both within the footprint of the future bulkhead, within the footprint of the 


proposed dredging, and into the upland of the proposed facility.  In all, MassCEC advanced 32 


borings within the proposed dredge footprint, and an additional twenty borings in the upland and 


bulkhead area.  The detailed information on the borings, including boring locations and boring 


logs were included within the Commonwealth’s January 18, 2012 submission to EPA.  It was 


with this information that MassCEC estimated the volume of rock within the dredge footprint 


(approximately 7,500 cubic yards), and included such information within the specifications for 


the New Bedford Marine Commerce Terminal, submitted to EPA on December 15, 2012.    


A diagram of the interpolated surface of bedrock utilizing the information available to MassCEC 


as of the promulgation of the bidding documents is included as Attachment C.  As can be seen 


within this diagram, rock was anticipated to slope down gradually from west to east, and to 


increase in elevation as it moved to the south.  Additionally, the borings, which were done at 


100 foot interval spacing, indicated that the average anticipated thickness of rock was estimated 


at approximately 3 feet and the thickest anticipated section of rock was approximately 5 feet of 


rock above the target dredge elevation of -32 MLLW adjacent to the bulkhead.    


MassCEC’s rock interpolation can also be compared with the drawing (included as Attachment 


D) submitted within its May 20, 2013 submission to EPA, which indicated a slightly larger area 


anticipated to require blasting (this is the area anticipated at the time of bidding by MassCEC’s 


Contractor to require blasting).   


Although MassCEC believes that the number of borings was sufficient for design of the facility, it 


was understood that there was still a level of uncertainty with regard to the exact subsurface 


conditions at the time of bid.  In order to keep this risk from interfering with installation of the 


proposed facility, additional investigations were required of the Contractor immediately prior to 


installation of the proposed facility.  These investigations were required in order to confirm 


assumptions made during the design process, and to uncover any potential previously unknown 


conditions prior to the start of work.  The investigations included the advancement of borings 


and other investigative methods at hundreds of locations, into the subsurface to confirm the 


condition and elevation of rock.  It was during these investigations that rock elevations were 


found to be higher than previously anticipated.    


Rather than slope along a plane between borings (as previously assumed), the rock has an 


extremely erratic surface, in some cases rising (and then falling) up to 10 feet in a very short 


distance moving west to east and north to south.  MassCEC authorized several hundred 


additional locations for investigation in order to provide additional detail to the final elevations, 
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which have further delineated the area.  The most recent and updated rock elevations are 


shown on an updated drawing included as Attachment E.  Based on this data, MassCEC’s 


current estimate of rock volume is approximately 23,200 cubic yards, approximately three times 


the volume previously anticipated.  Although the area of blasting has not changed significantly, 


the average thickness of rock is now approximately 6 feet and the thickest layer of rock is 


approximately 15 feet.  


Upon USEPA’s suggestion, MassCEC is also commencing additional investigation in the two 


areas in the dredge channel north of the bulkhead area.  However, we do not expect the rock 


elevation to exceed the abnormally high contours we have identified in the deep draft area. 


Proposed Amendment to Request for Addition of Blasting 


Although the areal extent of rock removal is not anticipated to have changed significantly, the 


unanticipated thickness of rock makes the 50 pounds per delay insufficient to remove 15 feet of 


rock.  If the limitation of 50 pounds per delay were utilized by MassCEC (as outlined within 


EPA’s June 13, 2013 and July 24, 2013 letters), blasting would be unable to dislodge the full 


thickness of rock during the first blast.  In addition, removal of overburden would need to take 


place in order to assess the condition of the subsurface prior to the initiation of additional 


blasting.  It is likely that approximately 1/3 (of the thickest portions of the rock) would be 


dislodged, and that the overburden would then need to be removed to complete the blasting.  


The result would mean that two or three additional blasts would be required to fully dislodge the 


rock to the required depth, and these blasts would take place with no overburden to reduce the 


blast energy.      


As outlined within MassCEC’s May 20, 2013 letter to EPA, acoustic modeling information 


indicates that blasting without the overburden in place is more impactful than blasting with the 


overburden in place.   


MassCEC’s engineers, in consultation with GZA, our blast consultant, and the contractor, have 


determined that a charge level of up to  150 pounds will be required in order to dislodge rock in 


the deep draft dredge area.  Therefore, MassCEC requests that the upper limit on the size of 


charge per delay be raised to 150 pounds from its current limit of 50 pounds.  MassCEC wants 


to be clear that the 150 pound level will be the maximum allowed charge, and that the contractor 


will utilize smaller charge levels in areas of less rock. 


EPA Questions 


MassCEC has received the following questions from EPA regarding this proposed change 


within an e-mail dated August 22, 2013: 


a.   Data results of recent bedrock characterization and a plan showing the additional bedrock 


found and an estimated volume and areal increase; 
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Two pre-construction interpretations and the most recent plan are included as Attachments C, 


D, and E.  The pre-construction estimate for rock removal was 7,500 cubic yards, and the most 


updated estimate based on this new information is 23,200 cubic yards.  The areal extent of 


blasting is not currently anticipated to have changed significantly.   


b.   Any increase in charge size, along with the rationale for such increase (if so, this will likely 


trigger the need for further consultation with NMFS on ESA and EFH resources since the 


original consultations were based on a maximum 50 pound charge); 


A maximum charge size of 150 pounds is required in order to address the rock thicknesses 


identified within the dredge footprint. Attachment E provides estimates of these rock 


thicknesses as determined by borings (and other investigative means) at approximately 25 ft 


centers. Note that parameters for production blasting are set in such a way that the charge 


weight will vary according to the actual depth of rock encountered during blasting. Charges will 


be packed into holes drilled on a regular grid. All holes will be drilled to the same sub-drill 


elevation of minus 38 feet below MLLW. Charge material will be packed into rock with a length 


at the top of rock reserved for stemming (stemming directs the charge energy downward into 


the rock). Additionally, only so much explosive material will fit in each foot of drill hole length. 


Total charge size will therefore be determined as each hole is drilled based on total depth of 


rock plus sub-drill minus stemming, times the charge weight per foot. In areas where the depth 


of rock encountered during drilling is consistent with MassCEC’s original expectations based on 


boring data, charge weights will be sized similar to their original expected weights.  Additional 


information regarding methodology is included within the Contractor’s blasting plan, included as 


Attachment F.  


Note that it is not in the Contractor’s interest, from the point of view of cost, schedule, 


performance, or safety, to drill deeper than the determined sub-drill or to pack charge above the 


top of rock.  Therefore, for all practical purposes, the 150 pound charge limit will pertain only to 


a small percentage of charges on the entire project associated with the deepest rock. The 


weight of each charge and the extent to which charges must range up to 150 pounds will not be 


established with certainty until the hole for each charge has been drilled; thus, some flexibility 


on the part of the Contractor is required, in order to avoid a potential re-blasting scenario. 


c.   The proposed timing and location of any expanded blasting.  Will it be required in more than 


3 areas?  Is the Commonwealth asking for continuous blasting beginning in mid-September, 


or is past agreement of blasting in one area in September followed by EPA evaluation to 


determine if more blasting can occur before November 15 still the path forward?  Is the 


proposed expanded blasting anticipated to go beyond the allowed time window (i.e. past 


January 15)?  If so, that will run into the time of year restrictions for winter flounder, and, 


depending on the duration, spring migration of sturgeon and other anadromous fish.  Any of 


these changes may also require additional EFH and ESA consultation with NMFS; 


The blasting will take place within the same areas previously contemplated by EPA.  The size of 


the areas has not changed significantly.  
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MassCEC anticipates that the blasting could begin on September 15 as previously agreed, and 


still accepts the agreement previously stipulated with EPA that impacts following the first 


blasting area would be carefully evaluated before blasting could commence in the two areas to 


the north.    


Due to the likely delays associated with increased drilling time (through thicker rock), MassCEC 


currently anticipates that the blasting would take two months, rather than one.  Therefore, 


MassCEC envisions that the work would begin as close to September 15th as possible and end 


on November 15th.  An updated schedule is included as Attachment G.   MassCEC 


understands that blasting cannot take place after January 15th.  


d.   Any change to the delay time of 25 milli-seconds; 


MassCEC does not anticipate requesting a change to the 25 millisecond delay scenario.  


e.   Will pre-split blasting be included?  If so, a description of the pre-split blasting protocol; 


MassCEC had discussed (on a preliminary basis) shortening the 25 millisecond delay in 


association with pre-split blasting (which is a line of lightly-loaded charges that run along the 


face of the bulkhead to minimize impacts to rock to the west).  In good faith, MassCEC has 


investigated potential other alternatives to reducing the 25-millisecond delay, and has 


determined that line-drilling (i.e. drilling of closely spaced borings along the bulkhead face) may 


be utilized instead of pre-split blasting to minimize impacts to rock to the west.  As a result, 


MassCEC currently anticipates that line-drilling will be utilized instead of pre-splitting, in order to 


prevent the previously discussed reduction in the delay times.  


f.    Approval from the U.S. Army Corps of Engineers Levee Safety Program addressing impacts 


of any proposed expanded blasting (and pre-split blasting, if included) on the hurricane 


barrier;  


As EPA is aware, the Commonwealth employed GZA Geoenvironmental, Inc. (GZA) during the 


fall of 2012 (prior to the issuance of EPA’s Final Determination) to conduct an assessment of 


potential blasting impacts to the New Bedford Hurricane Barrier.  GZA produced a table 


outlining acceptable charge weights vs. distance to the Hurricane Barrier, and MassCEC 


included that table (with an additional reduction of ½ of the charge weight) into its specifications.  


Due to the uncertainty regarding the implementation of blasting, the timing of construction, and 


the contractor to be hired by MassCEC (and its experience conducting blasting operations), 


both GZA and the Commonwealth were extremely conservative in their analysis of potential 


impacts to the Hurricane Barrier and the charge limits that were subsequently imposed.   At the 


time of bidding, the very conservative nature of the charge limitations was not considered 


significant, due to the perceived quantity and thickness of rock anticipated to be within the 


dredge footprint.  
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Also, please note that the reason that JASCO’s original model included a 50 pound charge as 


the upper limit was, in no small part, to the constraints already in place in association with the 


GZA analysis of impact to the Hurricane Barrier, which was, as previously stated, very 


conservative.   


However, after reviewing the updated information regarding higher rock elevations and thicker 


layers of rock, MassCEC and GZA re-evaluated the available information and determined that 


the charge limitations were more than 10 times more conservative than what was necessary to 


adequately protect the New Bedford Hurricane Barrier.  These limitations included both 


conservative assumptions on liquefaction and slope stability calculations, but also included 


conservative assumptions regarding the resulting accelerations applied to structures measured 


at distances from the blast locations.  That is, the accelerations measured in real-time during 


blasting would have been almost an order of magnitude lower than what was originally projected 


in the GZA report, based on the recommended charge weights and distances.   


On August 22, 2013, MassCEC and GZA met with USACE personnel to discuss the report and 


request that the report be revised to more accurately reflect existing needs for higher charge 


weights. USACE reviewed the updated technical information presented to them and agreed that 


the GZA report was conservative, and that higher charge weights should be acceptable.  GZA 


will be resubmitting its report to USACE on Thursday, August 29, 2013, and MassCEC 


anticipates acceptance of the revised plan shortly thereafter.   A copy of the revised plan, which 


will include a new table of acceptable charge weights, will be forwarded to EPA once it is 


available.  


g.   A written evaluation of the impacts to aquatic resources potentially caused by any proposed 


expanded blasting (and pre-split blasting) and associated mitigation measures and a 


demonstration that the modified blasting program will result in no adverse impacts to aquatic 


resources;   


EPA has proposed, or has required, the following restrictions on blasting: 


 Maximum charge size of 50 pounds; and. 


 Overburden must remain in place during blasting. 


As previously stated within MassCEC’s May 20, 2013 letter to EPA, each of these restrictions is 


protective of the environment as follows: 


 As the charge size increases, the impacts from peak pressure and impulse increase; 


and 


 MassCEC has shown that the overburden absorbs some of the energy from charges, 


which reduces the peak pressure and impulse from the charge. 
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However, given the higher rock elevations found within the dredge footprint, these two 


conditions are now in conflict, because the limitation of the maximum charge size to be 50 


pounds will prevent blasting from being successful, and (since subsequent second, third, or 


possibly fourth rounds of blasting could not take place until the overburden was removed to 


assess the existing conditions), the limitation that the overburden must remain in place during 


blasting would then eliminate the possibility that further blasting could take place at all.    


Thus, it is necessary to consider an increased maximum charge weight up to 150 lbs in 


locations where there is the most rock.  Therefore, the primary purpose of this section is to 


evaluate the options for successful implementation of blasting, and determine which is the Least 


Environmentally Damaging Practicable Alternative. These options are: 


1. Option 1: No Blasting. 


This alternative would eliminate blasting from consideration.  As blasting is necessary to 


achieve the goals of the project, this alternative would halt construction of the project and is 


therefore not considered further as it is considered impracticable.  


2. Option 2: Blast with 50 pound charge maximum only, remove the overburden after 


initial blasting, blast one to two times more, clearing the overburden after each blast, 


until depths are achieved.  


This option would limit the size of the peak pressure and peak impulse impacts to those that 


have already been reviewed and approved by EPA for the first blast; however, this option would 


require EPA to rescind its proposed requirement that no blasting could occur after the 


overburden had been removed (as a maximum 50 pound charge will not be capable of 


removing all rock).  The second (and third or possibly a fourth) charges would not be able to be 


set until the fractured rock surface were evaluated to determine how best to proceed.  This 


could not take place without removing the overburden and blasted rock and performing a 


survey.   


The second (and likely third, with a possibility of a fourth in some cases) blast(s) would therefore 


need to take place during the spring of 2014 without the overburden in place.  As noted on page 


6 of MassCEC’s May 20, 2013 letter: 


“As the model results shown above indicate, compared to the “Buried at Depth” (“With 


Overburden”) modeling scenario (which would have a 100% environmental impact within 


a 210 foot radius), the “In Water” (“No Overburden”) scenario has a 345% (3902/2102) 


areal impact by comparison.   Please note that this larger acoustical impact would be 


compounded further by the noise and turbidity impacts of extended mechanical rock 


removal efforts that would be required in a “last resort” scenario before blasting is 


attempted.”   


Therefore, in this situation, not only will there be a large percentage of locations where a 


second, third (and perhaps fourth in some cases) blast(s) take place, all but the first blast will 
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take place without the overburden in place, resulting in a 345% increase in impacts for each 


round of blasting from those second through fourth blasts. The minimum total impact of these 


additional two to three rounds would result in an increased impact of at least 689%  [2 X 345%] 


to 1035% [3 X 345%], as compared to the blasting scenario envisioned prior to the receipt of 


this new subsurface data, with 50 pounds being the maximum charge weight in that scenario.   


3. Option 3: Increase the maximum charge weight to 150 pounds 


This option would increase the charge weight to the size necessary to complete the blasting at 


each location.   


Based on the model and mathematics contained within the November 2012 JASCO report, the 


mitigated radius of influence of the impulse impact for a 150 foot charge would be approximately 


480 feet (as compared to the 210 foot impulse radius calculated by JASCO in association with a 


maximum 50 pound charge).  This would result in a 522% (4802/2102) increase in the overall 


impact in association with these maximum charges, as compared to the blasting scenario 


envisioned prior to the receipt of this new subsurface data, with 50 pounds being the maximum 


charge weight in that scenario.  Please note that the maximum charges would only be used in 


the locations where the rock is the thickest.   


In order to illustrate the overall impact of the increase in charge weight for the thickest rock, two 


diagrams have been prepared (included within Attachments H and I).  These diagrams show 


the outline of the anticipated extent of impact prior to the new bedrock elevation information with 


50 pounds as a maximum charge as a red or orange line, and the potential increased area of 


impact (from the maximum 150 pound charges) as purple or black circles, centered around the 


areas with the thickest rock.   These diagrams indicate that even with the increase of charge 


size, the November 2012 JASCO model mathematics indicate that the increased impacts would 


be primarily to the southeast and south, and would not represent a significant increase in overall 


area.  


Update to JASCO Model 


As presented within its November 2012 report, JASCO’s blast modeling consisted of 


calculations of impulse as a function of charge weight and distance based on the results of 


empirical equations of transmission of energy through the water column from an underwater 


explosive source (as derived from Swisdak 1978 and employed by the Underwater Calculator 


spreadsheet developed by Dzwilewski and Fenton in a 2003 paper).   


These equations for pressure and impulse do not take into account the mitigating effects of 


bedrock confinement and overburden.  In order to incorporate these factors, JASCO adjusted 


the effective weight of the charge with a coupling efficiency factor that was derived from 


Dzwilewski and Fenton (2003) which compared the explosive coupling efficiency for a charge 


buried in clay sediments and for a charge placed inside a steel pipe driven into clay sediments.  


At the time, JASCO was assuming that the charge inside the steel pipe would approximate a 


charge confined in rock and buried under the overburden.    
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After having discussed the presence of additional unanticipated rock within the dredge footprint 


with JASCO, and after JASCO reviewed the Contractor’s blasting plan, JASCO has proposed 


an alteration to the coupling efficiency assumptions within the original November 2012 JASCO 


report.  JASCO believes that the alteration to the coupling efficiency more accurately reflects the 


confined, high compressive strength rock, the 2 foot layer of stemming that will confine the blast 


within the rock, and the additional layer of overburden that will remain in place during blasting, 


all of which are anticipated to absorb a significantly greater degree of blast energy than a steel 


pipe driven into clay sediments.  As a result, JASCO has calculated a much smaller radius of 


influence in association with all charge weights (JASCO’s new analysis analyzes 30 pound 


charges to 150 pound charges).  An executive summary of JASCO’s updated findings are 


included as Attachment J.  


The end result of JASCO’s updated findings is that a 150 pound charge is now anticipated to 


have an unmitigated radius of impact for impulse of approximately 268 feet.  JASCO does not 


cite a mitigated radius of impact, but it is anticipated that the use of bubble curtains would 


mitigate this radius to a smaller distance than the mitigated impulse radius of impact cited within 


the November 2012 JASCO report, which was 210 feet.   


As a result of this analysis, MassCEC believes that the actual impacts in association with use of 


a maximum charge of 150 pounds would be below the previously-anticipated impacts in 


association with the use of a maximum charge size of 50 pounds as outlined within the 


November 2012 JASCO report, and as previously evaluated by EPA within its June 13, 2013 


and July 24, 2013 letters.  


Conclusion and Discussion  


As stated in our August 27, 2013 meeting, MassCEC does not believe that the project can be 


completed as planned without the use of blasting.  As noted above, when calculating impacts in 


accordance with JASCO’s November 2012 report, as compared to the blasting scenario 


envisioned prior to the receipt of this new subsurface data, with 50 pounds being the maximum 


charge weight in that scenario, Option 2 would have significantly higher environmental impacts 


that Option 3.  Based on the available options, MassCEC has determined that Option 3 is the 


Least Environmentally Damaging Practicable Alternative because the anticipated increased 


environmental impact for the use of a maximum charge of 150 pounds is lower than the 


alternative of conducting multiple 50 pound charges.   


Additionally, JASCO has submitted an Executive Summary of an update to its November 2012 


report.  Within its summary, JASCO has indicated that the coupling efficiencies utilized to 


determine energy transmission between a blast within bedrock with overburden in place may be 


refined to more accurately reflect real-world conditions.  The refinement of the model results in 


substantially more energy absorbed by rock, stemming and overburden than had previously 


been assumed, and therefore, smaller radii of influence in association with peak pressure and 


peak impulse.  Using this better understanding, the incremental increases in impacts from use 


of a maximum 150 pound charge size are not anticipated to be significantly different than the 
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impacts anticipated from a the initial model results for a 50 pound charge size. As a result, it 


appears that there will not be a significant increase in impacts, in association with the use of a 


maximum 150 pound charge, as compared to the impacts which EPA based its previous 


position on. 


Mitigation Measures 


MassCEC has previously proposed a comprehensive list of mitigation measures in order to 


minimize impacts to marine resources and has similarly been receptive to proposals from EPA 


with regard to additional measures that could be additionally protective.  Although these items 


have been detailed within MassCEC’s prior submittals (most particularly within its May 20, 2013 


submittal), they include:  


MassCEC understands that the EPA is concerned with the potential impact to fish 


communities due to blasting, primarily as a result of issues that were generated during 


blasting that was overseen by the USACE during 2007.  MassCEC has reviewed a 


paper forwarded by EPA entitled “AFTER ACTION REPORT ON THE FISH KILLS 


RESULTING FROM BLASTING IN SUPPORT OF ROCK REMOVAL FROM THE 


FEDERAL NAVIGATION PROJECT -BOSTON HARBOR, MASSACHUSETTS- (FALL 


2007), by the USACE, dated June 2008” (included as Attachment K).    


MassCEC is aware that communication problems between the fish observers and the 


contractors appear to have been a large source of the issues that resulted in large 


quantities of fish being killed within Boston Harbor during this project.  MassCEC has 


discussed this issue with Cashman-Weeks NB, and the Contractor has prepared the 


following operation and communication plan (see Attachment L) that is intended to 


minimize the chance that such a miscommunication will take place in association with 


the South Terminal Project.   


Prior to blasting, MassCEC proposes to isolate the blast areas in a similar method as 


has previously been successful in association with the Fish Deterrent System. It is 


MassCEC’s understanding that flatfish will not be as high a concern as during the 


conventional implementation of the Fish Deterrent System; therefore fish weirs will not 


be installed as part of this effort.  Silt curtains will be installed to prevent fish from 


entering the potential blast areas.  The acoustic modeling conducted to date clearly 


indicates the areas that have the greatest likelihood of being affected by the blasting (i.e. 


the radius as noted previously around each blast site), and therefore will also be the 


areas within which fish exclusion efforts will be focused.  Prior to the initiation of blasting, 


a fish inspection (similar to those associated with the Fish Deterrent System) will be 


undertaken to determine if fish are present in the blast area.  MassCEC will perform the 


fish inspection in compliance with Fish Deterrent System protocols.  If necessary, “fish 


scaring” or “fish startling” will be used to clear the area of fish.  The historic effectiveness 


of this methodology indicates that multiple “fish startling/scaring” efforts will not be 
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necessary.  Subsequent to the clearing of the area, drilling and preparation of the area 


for blasting will begin. 


Due to the human and public safety risk involved with placing explosives, the Contractor 


is constrained by a time limit with regard to how long the holes may stay open with 


explosives in place, prior to blasting.  In order to make the most efficient use of this time, 


the Contractor proposes to work diligently to drill and install explosives in the shortest 


time possible, in order to leave sufficient time once the blast is prepared to monitoring for 


the presence of schools of fish.   In addition, the Contractor has outlined its 


communication plans associated with the work to demonstrate how clear lines of 


communication will be maintained.  The details of the Contractor’s plan are included 


within Attachment L.   


As outlined within MassCEC’s specification section 02900 – BLASTING, a dedicated 


marine observer will be on hand to ensure that a concerted effort is being undertaken to 


inspect for the presence of schools of fish.   This extra time will also allow for “fish 


scaring” should fish be observed prior to the actuation of any blasting.  However, please 


note that worker safety will take precedence over inspection and scaring operations if 


necessary in the blasting area.    


MassCEC believes that these measures will ensure that the impacts observed in Boston 


Harbor are not repeated on the South Terminal Project.   


MassCEC would also like to repeat that Section 02900, Part 3.9.2.1, Subpart 8 of the 


specifications for the New Bedford Marine Commerce Terminal require the use of both 


silt curtains and bubble curtains to enclose blasting areas.   


h.   An updated JASCO model evaluating pressure and impulse impacts resulting from the 


proposed expanded blasting program;   


MassCEC has been in contact with JASCO to communicate the new information.  JASCO has 


conducted additional analysis and has presented its analysis within an executive summary 


included as Attachment J.  


i.    A written description of any additional impacts to the local community and how these 


communities will be protected.  Also, a description of the Commonwealth’s plan for informing 


the public of the proposed expanded blasting;  


MassCEC and its Contractor are in the process of implementing a robust communication 


program to communicate the blasting program, which includes: direct communication with 


property and business owners within 1,500 feet of the blasting program, pre-blasting 


photographs and videos of existing conditions of structures within the 1,500 foot radius, public 


notification via local media, meetings with emergency services personnel from federal, state, 


and local agencies, two pre-blasting public meetings, and a hotline for blasting-related 


questions.  Please note that this communication program has been in accordance with USACE 
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guidelines for any size blasting program.   The plan for informing the public on the proposed 


blasting has not, to date, been specific with regard to charge sizes, hole spacing, or other 


particular information, nor is that a typical procedure with this type of blasting.   


As the overall area of blasting has not changed, and modeling of the blast impact on adjacent 


structures (as projected from GZA’s analysis of impacts to the Hurricane Barrier) was noted to 


be extremely conservative, the proposed changes in the blasting program are not anticipated to 


change the effect to the local community.  MassCEC does not believe that the change in charge 


size represents a significant enough alteration in the program to warrant specific communication 


regarding these changes, particularly due to the fact that the changes are aspects of the 


program that have not previously (and would not typically) be communicated to the public.    


j.    A written description of how the proposed expanded blasting and pre-split blasting complies 


with state ARARs, including proximity to and any impacts on the paleosol areas and whether 


or not the Commonwealth will provide this information to the tribes for tribal consultation; 


and 


The Commonwealth considered the implementation of blasting within its June 18, 2012 ARAR’s 


letter contained within Appendix D to the Final Determination (blasting is noted on page 2 of that 


letter within the list of potential impacts).   The Commonwealth has provided subsequent 


confirmation within its May 31, 2012 email (see Attachment M).  The Commonwealth’s 


confirmation was made prior to EPA’s announcement of its intention to restrict the maximum 


charge size at 50 pounds (made within EPA’s June 13, 2013 and July 24, 2013 letters); 


therefore, the increase in charge size does not appear to present new information that would 


require a separate re-evaluation of state ARARs.   


The Commonwealth evaluated potential impacts to intertidal and sub-tidal paleosols within its 


June 25, 2012 communication to USEPA.  The following was stated within that document: 


“The Commonwealth has compared the scope of its previous cultural resource 


investigations with the changes proposed within the Commonwealth’s June 18, 2012 


submittal and has determined that the actions will take place within areas that have 


previously been investigated and are significantly far from the existing delineated sub-


tidal and/or intertidal paleosol areas that have been delineated as a result of 


investigations completed to date, and therefore will not adversely effect the subtidal or 


intertidal paleosol areas.   


The potential expansion of the deep draft area to the north and south, the potential 


blasting, and the potential expanded width of the navigational channel are all located on 


the northern portion of the eastern face of the proposed bulkhead.  The anticipated 


maximum radius of impact of blasting will be approximately 50 feet.  The nearest 


paleosol area is located on the southern face of the proposed bulkhead, which is a 


considerable distance from the proposed additional work.”   
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As the overall area of blasting has not changed, and has not moved closer to the Paleosols 


(and, in fact, has moved further north, away from the Paleosol areas as a result of MassCEC’s 


determination to abandon its pursuit of the expansion of the deep dredge footprint 100 feet to 


the south), and as the previously discussed modeling of the blast impact on adjacent structures 


(as projected from GZA’s analysis of impacts to the Hurricane Barrier) was noted to be 


extremely conservative (and as a result, the subsequent increase in charge sizes will have no 


more impact than what was previously modeled), the proposed changes in the blasting program 


are not anticipated to increase or in any way change the impacts on the Paleosol areas.   


k.   An updated construction schedule. 


An updated construction schedule is included within Attachment G.         


MassCEC sincerely appreciates the extraordinary amount of time and attention EPA staff has 


committed to this vital and historic clean energy project, and respectfully requests once again 


your timely consideration of this very important matter.  If you have any questions related to this 


proposed modification to the Final Determination, please do not hesitate to contact me at 617-


315-9330. 


Sincerely, 
 


Bill White  
 
Bill White 
Director, Offshore Wind Sector Development 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Region 1 


June 13, 2013 


Via electronic and first-class mail 
bwhite@MassCEC.com 


Bill White 


5 Post Office Square, Suite 100 
Boston, MA 02109-3912 


Director, Offshore Wind Sector Development 
Massachusetts Clean Energy Center 
55 Summer Street, 9th Floor 
Boston, MA 0211 0 


RE: New Bedford Harbor State Enhanced Remedy- South Terminal Project 
Blasting and CAD Cell 3 


Dear Mr. White: 


Thank you for the time you and your consultants have spent assisting us in better 
understanding the Commonwealth's requests for a modification of EPA' s Final 
Determination ("FD") for the South Terminal Project to allow blasting for rock removal 
and to allow a change in the configuration of CAD Cell #3. We are continuing to 
process the Commonwealth's request for these and other modifications, and we are not 
yet in a position to render a formal decision on the requests. Based on the information 
provided by the Commonwealth, we can say, however, that at present, we see no 
impediment to our being able to approve the Commonwealth's request to implement its 
re-design of CAD Cell #3 to approximately 8.29 acres with a maximum depth of -60 · 
MLLW instead ofthe originally approved design of8.54 acres with a maximum depth of 
-45 MLLW. 


With respect to blasting, we are not aware of any information that would prevent EPA 
from approving the request to allow blasting to occur in the three described locations as a 
method of "first resort," as long as there is compliance with specific conditions. Such 
conditions would likely include, but would not necessarily be limited to, those listed 
below, many of which were originally identified by the Commonwealth. In addition, we 
remain interested in knowing whether it would be possible to conduct some or all of the 
blasting this summer, before the onset of the fall migration period. If so, some of the 
conditions described below may be unnecessary. 


1. No later than 30 days before blasting commences, the Commonwealth must 
develop and submit to EPA a final blasting plan that includes measures that will 
be taken to prevent community impacts and provisions to satisfy the conditions 







set forth below. The plan must clearly articulate communications between the 
fisheries observer and the person who will conduct the blasting. 


2. Blasting shall only be conducted in the three locations depicted on page 4 of 
the Commonwealth's May 20, 2013 letter to EPA 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, and might also be able to occur earlier than November 15 if EPA specifically 
approves in writing an earlier start date for one or both sites following completion 
of the blasting at the bulkhead site and EPA's evaluation of the monitoring results 
(discussed further below). 


3. For any blasting that occurs before November 15, a silt curtain must be erected 
north of the blast at an angle and length sufficient to deflect juvenile anadromous 
fish migrating from the Acushnet River to the ocean. The details of the location, 
length, and angle of the silt curtain must be identified in the final blasting plan. 


4. There must be an adequate fish deterrent system (a combination of silt and 
bubble curtains and fish weirs) in place and properly functioning at least 24 hours 
prior to blasting, and such system shall remain in place for the duration of all 
blasting activities. (Note that NMFS specifically included fish weirs as one of the 
mitigation steps for Atlantic sturgeon protection in its May 6, 2013 letter to EPA 
completing the ESA consultation.) 


5. Pre-blast monitoring for the presence offish in the projected impact zone must 
be conducted immediately prior to the initiation of blasting. If fish are detected 
within the impact zone, the fish startle system must be deployed in an attempt to 
move fish out of the area. 


6. After a blasting event is completed, the Commonwealth must monitor the area 
within and near the impact zone looking for fish that may have been injured or 
killed. Monitoring must commence immediately following the completion of 
each the blasting event and continue until no more bodies are recovered. Dead 
and injured fish must be enumerated and sorted by species and the information 
must be reported to EPA. 


Within one week of receipt ofthe complete impact report related to the blasting at 
the bulkhead site, EPA will evaluate the impacts and determine whether blasting 
may proceed at the second location before November 15, 2013. If blasting at the 
second site is allowed to proceed before November 15, 2013, then within one 
week of receipt ofthe complete impact report related to the blasting at the second 
site, EPA will evaluate the impacts and determine whether blasting may proceed 
at the third location before November 15, 2013. Notwithstanding the foregoing, 
EPA reserves the right to require the Commonwealth to stop blasting either before 
or after November 15 if necessary to prevent an unacceptable level offish 
mortality. 
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7. The blasting program must minimize the total weight of explosive charges per 
shot and the number of shots for the project, _and in no case shall the total weight 
of explosive charges per shot exceed 50 lbs. 


8. The Commonwealth must use angular stemming material of sufficient length 
in drill holes to reduce energy dispersal to the aquatic environment. 


9. The Commonwealth must subdivide the charge, using detonating caps with 
delays or delay connectors with detonating cord, to reduce total pressure, and 
must avoid use of submerged detonation cord. 


10. The Commonwealth must use decking when possible in lengthy drill holes to 
reduce total pressure. 


11. For seismic exploration, the Commonwealth must use non-explosive sources 
when possible or use linear charges for open water shots or buried charges. 


12. The Commonwealth must used shaped charges to focus the blast energy when 
the submerged surface charges are necessary, reducing energy released to the 
aquatic environment during demolition. 


13. To protect the Hurricane Barrier, blasting must be conducted consistent with 
the Corps of Engineers' March 1, 2013 letter to the Commonwealth (as clarified 
by the Corps' March 8, 2013 email). 


Very truly yours, 


~---7~ ~ 
d'nes T. Ow~ns III 
Director, Office of Site Remediation and Restoration 


Cc: via email 
Gary Davis gary.davis@state.ma.us 
Carl Dierker, dierker.carl@epa.gov 
Dave Lederer, lederer.dave(a),epa.gov 
Cynthia Catri, catri.cynthia@epa.gov 
Phil Colarusso, colarusso.phil@epa.gov 
Chet Myers, cmyers@apexcos.com 
Jay Berkland, jborkland@apexcos.com 
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Chet Myers


From: David Hannay [David.Hannay@jasco.com]
Sent: Monday, August 26, 2013 11:51 PM
To: Chet Myers; Hines, Eric (ehines@lemessurier.com)
Cc: Roberto Racca; Marie-Noel Matthews
Subject: Updated pressure and impulse results


Dear Eric and Chet, 


We have updated the pressure and impulse model results for rock removal blasting near the proposed Marine 
Commerce Terminal (South Terminal) in New Bedford. The revisions take into account the detailed blasting scenario 
information received recently in the Operational Blasting Plan.  


The revised distances are also based on improved estimates of the source efficiency parameter that is incorporated in 
the Dzwilewski and Fenton model. This parameter accounts for reductions of in‐water blast pressures due to explosive 
detonations beneath the seabed; the blast pressure waves are attenuated by propagation in the ground before reaching 
the seabed interface and as they transmit into the water. The efficiency values of the original modeling study were 
based on measurements of explosives detonated inside steel pilings during piling removal. Pilings provide less isolation 
of blast detonations from water than in‐ground detonations. The new efficiency parameters were determined using a 
semi‐empirical buried charge model (ConWep) that accounts for pressure attenuation due to propagation through the 
seabed. ConWep also accounts for lengthening of the shock pulse as a result of partial confinement of gaseous explosive 
by‐products in the bedrock after detonation. This approach has shown that original efficiency values were too large; in‐
ground detonation efficiencies should be in the 2‐5% range instead of the 40‐50% range of detonations inside pilings. 
The selection of efficiency parameters in the revised modeling is based on a conservative estimation of pulse pressure 
waveforms produced by ConWep. 


The original and adjusted Dzwilewski and Fenton model results for peak pressure and impulse are given in the two 
following tables. We note that the adjusted peak pressure results are likely very conservative as they still quite 
substantially exceed the ConWep model estimates. Still, for all charges except the 30 lb size, the impulse criterion 
distance exceeds the peak pressure criterion. 


 


Distances in feet to peak pressure injury criterion of 75.6 psi 


Charge  
Weight (lbs) Original (ft) ConWep (ft) Adjusted (ft) Efficiency 


Coefficient 
            30 346 46 176 5% 
            50 418 53 194 4% 
            100 552 65 209 2.5% 
            130 617 70 211 2% 
            150 659 73 222 2% 
 
Distances in feet to impulse injury criterion of 18.6 psi‐msec. 
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Charge  
Weight (lbs) Original (ft) ConWep (ft) Adjusted (ft) Efficiency 


Coefficient 
            30 681 137 165 5% 
            50 1017 160 202 4% 
                100  1820  196 236 2.5% 
                130  2304  212 242 2% 
                150  2631  220 268 2% 
 


Regards, 


Dave Hannay 


 


David Hannay, M.Sc. 
Chief Science Officer 
____________________________________ 


JASCO APPLIED SCIENCES 


T. +1.250.483.3300  F. +1.250.483.3301  C. +1.250.514.6016 
www.jasco.com 


 Please consider the environment before printing this e-mail  


CONFIDENTIALITY NOTICE 


This e‐mail and any files transmitted with it may contain proprietary information and, unless expressly stated otherwise, all contents and 
attachments are confidential. This email is intended for the addressee(s) only and access by anyone else is unauthorized. If you have received this 
e‐mail in error, please notify the sender and delete all copies from your system. Thank you. 
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AFTER ACTION REPORT 
 


 
I.  Introduction 


 
A. Purpose of the Report 
 
The purpose of this After Action Report (AAR) is to (1) document the project activities 
that resulted in fish kills, (2) the follow-up actions taken, and (3) the lessons learned 
during rock removal operations from the Federal channel and anchorage area in Boston 
Harbor, Boston, Massachusetts during 2007.  The lessons learned from these blast events 
will be used to prepare a comprehensive blast plan for the upcoming Boston Harbor Deep 
Draft Navigation Improvement Project.  In addition to the lessons learned from the events 
described in this AAR, a comprehensive blast plan to be developed for the Boston Harbor 
Deep Draft Project will also incorporate pertinent information obtained through literature 
reviews, advice from technical experts, lessons learned from other dredging/rock removal 
projects, results of resource agency coordination, and input from the project technical 
working group (TWG) sub-committee established specifically for this effort. 
 
B. Project Description 
 
It was discovered during maintenance dredging of the Boston Harbor Federal navigation 
channels in 2004 and 2005 that several areas of rock extended above the authorized 
navigation channel depths.  These rock areas were located in the Main Ship Channel, 
President Roads Anchorage, and in the Broad Sound North Channel (see Figure 1).  To 
eliminate this hazard to navigation and achieve authorized depths, it was necessary to 
remove this rock through blasting.  A contract to remove the rock was awarded on March 
15, 2007 to RDA Construction Corp. of Quincy, Massachusetts.  RDA Construction 
began work in Boston Harbor in September 2007.  They began to drill and blast in the 
President Roads Anchorage the week of October 1, 2007 and continued work until 
December 23, 2007 when operations were suspended in the Broad Sound North Channel 
due to safety concerns resulting from rough winter weather conditions.  RDA 
Construction resumed work in April 2008.  A hydraulic ram was used in the Broad Sound 
North Channel to remove the remaining rock material in the spring and summer of 2008.  
Table 1 provides the location, volumes of material removed, dates, and rock removal 
methods from the three locations containing the rock in the harbor. 
 
Table 1.  Information on Rock Removed From Each Section in Boston Harbor 
Location Amount (cy) Dates Method of Removal
President Roads Anchorage 1,029 Oct-Nov 2007 Blast 
Main Ship Channel 235 November 2007 Blast 
Broad Sound North Channel 42 


XX 
December 2007 
April–June 2008 


Blast 
Hydraulic Ram 
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C. Operational and Construction Measures to Reduce Fish Impacts From 
Underwater Blasting 
 
Blasting generates underwater shock waves which radiate from the point of the blast.  
These shock waves can injure or kill fish that transit or inhabit the impact area.  Injuries 
can result either directly from the blast or when air bladders of the fish are impaired.  To 
reduce the potential for fishery impacts, blast procedures were established for this project 
and approved by regulatory agencies prior to construction.  These procedures seek to 
reduce shock waves in the overlying water column and deter schools of fish from the area 
at the time of blasting.  Construction procedures implemented to reduce the shock wave 
included using inserted delays of a fraction of a second and stemming.  Stemming is a 
method used to deaden the shock wave reaching the over-laying water column by placing 
stone or similar material into the top of the borehole.  Operational procedures 
implemented to reduce potential impacts to fisheries in the areas of blasting included the 
use of side scan sonar to detect and avoid passing schools of fish during blasting, a fish 
startle system to deter fish of the Clupeid family (i.e. blueback herring and alewife) from 
entering the blast area, and a fish observer to oversee and coordinate these efforts and 
determine the appropriate blast time to avoid fishery impacts.  The credentials of the fish 
observer, Eric Rydbeck of Normandeau Associates, were approved by the National 
Marine Fisheries Service (NMFS) on September 25, 2007 and MA Division of Marine 
Fisheries (MA DMF) on September 28, 2007. 
 
The fish observer used hydroacoustic monitoring (i.e. side-scan sonar) prior to any 
blasting event to determine that schools of fish were not located within or transiting the 
blast zone area.  In addition to the side-scan sonar, a fish startle system (Sonalysts, Inc.) 
was employed which is capable of deterring fish from the Clupeid family using high 
amplitude sound at specific frequencies. 
 
The established procedure implemented by the fish observer during blast events was to 
first deploy the side scan equipment off a support vessel that navigated around the blast 
site to check for the presence of fish in the area.  However, the presence of blast cords in 
the water column limited the ability of the vessel to completely circle around the area.  
As a result, only approximately 320o to 340o around the blast site could be monitored 
using this technique.  The side scan sonar covers 150 feet on either side of the vessel.  
The fish observer made as many passes around the blast site as needed to feel confident 
there were no fish in the area.  A minimum of two passes with no observed fish were 
conducted prior to approving the initiation of the blasting procedure. 
 
The fish startle system was deployed prior to each blast event, regardless of whether fish 
were observed in the area, and removed from the water approximately five minutes 
before the blast for all events regardless if fish were observed in the area.  The fish startle 
system was located on the blast barge and was deployed in the area of blasting to a depth 
of 10 feet off the seafloor, consistent with operating procedures described in the 
manufacture’s manual.  The fish startle system was removed from the water prior to the 
blast.  The manufacturer of the fish startle system indicated that the fish startle system 
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can be removed from the water column up to 10 minutes before the blast and still be 
effective.   
 
D. Blasting Specifications, Procedures and Safety Plan 
 
Explosive products manufactured by Orica, USA were 2 or 2 ½” by 16”, 40% gelatin 
charges.  Non-electric delay blasting caps manufactured by Orica, USA were used.  The 
bore holes were a minimum three inches in diameter, spaced a minimum of five feet 
apart, with a minimum five foot overburden.  The average drill depth of the hole was 
eight feet with a minimum of three feet of stemming utilizing 1/8” peastone. 
 
Drilling was conducted from the barge with a Joy Mini-mustang equipped with a drilling 
nose to center the drill bit on the channel floor.  The drilling nose was advanced to the 
floor via cable and winch on a drill.  The drill steel was advanced to the nose.  The diver 
guided the bit and still into the nose.  The diver then surfaced and then the borehole was 
dug to the proper depth.  The diver returned to the floor with a section of a PVC pipe, the 
nose was lifted and the PVC pipe inserted into the drill hole to keep the hole open and 
free from bottom silt.  This was repeated until the area was completely drilled. 
 
Packages of explosives and cap were assembled on the deck of the barge using 80 foot 
Nonel caps.  Those packages were then lowered to the diver via a tag line weighted to the 
bottom.  The diver inserted the package into the open hole through the PVC sleeve.  The 
peastone was then lowered via a tag line and the hole stemmed.  The Blaster marked and 
secured the surface delay on the deck of the barge.  The process was repeated until the 
shot was fully loaded and stemmed.  The circuit was “snapped” together on the deck of 
the barge in proper sequence to a “shock tube” lead-in-line.  Surface delays were attached 
to plastic jugs with the lead line shock tube beading back to the barge for initiation by the 
Blaster.  After clearing the vessel traffic and barge personnel, the whistle system 
described below was sounded and the blast fired.  There was no drilling during loading 
operations.  Each operation is completed prior to the next operation.  The line was run out 
to a safe distance from the blast site to the Blaster.   
 
Prior to initiating the blast, a whistle signal system was sounded at which time all 
equipment and personnel were moved from the danger zone.  The whistle system began 
with warning signal of a one-minute series of long whistles five minutes prior to the blast.  
The second blast signals were identified by a series of short whistles which were sounded 
one minute to the blast.  After the second set of signals and before initiation, the Blaster 
visually checked with each guard to obtain the final all-clear.  The all-clear signal was 
sounded with one prolonged whistle once the blast was made and the inspection finalized. 
 
After the blast, the Blaster inspected for misfires and then sounded the all-clear.  If a 
misfire was noted, the following OSHA recommendations were followed: 
 


 If a misfire was found, the Blaster provided proper safeguards for excluding 
all employees from the danger zone. 
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 No other work began except those necessary to remove the hazard of the 
misfire and the employees necessary to do the work remained in the danger 
zone. 


 No attempt was made to extract explosives from any charged or misfired hole; 
a new primer would be installed and the hole reblasted. 


 If there were any misfires while using cap and fuse, all employees would 
remain away from the charge for at least one hour.  Misfires were to be 
handled under the direction of the Blaster.  All wires would be carefully traced 
and a search made for unexploded charges. 


 No drilling, digging, or picking was permitted until all missed holes were 
detonated or the authorized representative has approved that work could 
proceed. 


 
No blasting occurred between sunset and sunrise.  All blasting was required to be 
completed 45minutes before sunset.  Once blasting was completed for the day, the 
explosives were returned to the truck and transported back to permanent storage at Orica 
USA in Templeton, MA.  No explosives were stored on site overnight. 
 


II.  Information on Blasting in Boston Harbor Fall 2007 
 
Blasting was initiated on October 5, 2007 to remove rock from Boston Harbor.  No fish 
kills were experienced through the first seven blasts in the President Roads Anchorage 
area.  A total of 14 blast events occurred in the fall of 2007 in Boston Harbor, of which 
four resulted in a fish kill of varying magnitude.  The first fish kill event occurred during 
the eighth blast event on October 24, 2007.  Table 2 below provides the location, dates, 
tidal conditions, and other pertinent information for all blast events.  Figure 2 shows the 
blasting locations and the dates for each location. 
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Table 2.  Information on Each Blast Event 


Date 
(2007) Location* 


Weather 
Low/High/Rain 


(0F/inches) 
Tide 


Time 
of 


Blast 
(PM) 


Current 
Speed 
(mph) 


No. of 
Bore 
Holes 


Explosive 
(pounds) 


Fish 
Kill 


October 5 PR Anchorage 67/75 2h03m after high tide 3:18 5 34 819 No 
October 9 PR Anchorage 52/61 30m before high tide 4:25 15 25 624 No 
October 11 PR Anchorage 52/63/.50” 1h21m after high tide 1.23 10 36 897 No 
October 15 PR Anchorage 52/66 33m after high tide 2:59 10 34 836 No 
October 16 PR Anchorage 52/70 1h08m before high tide 2:00 12 29 702 No 
October 19 PR Anchorage 65/70/.50” 2h58m before high tide 2:45 7 30 819 No 
October 22 PR Anchorage 65/72 34m before low tide 1:52 10 28 819 No 
October 24 PR Anchorage 56/64 3h20m before low tide 12:54 7 14 351 Yes 
October 29 PR Anchorage 37/65 12m after high tide 2:17 10 31 858 Yes 
November 5 PR Anchorage 40/55/.62” 2h08m after low tide 4:05 10 32 858 No 
November 6 PR Anchorage 37/51 59m after low tide 3:46 15 34 854.1 No 


November 9 Main Ship 
Channel 32/43 45m before low tide 4:05 5 29 819 Yes 


November 14 Main Ship 
Channel 37/60 3h39m after low tide 1:49 15/20 8 214.5 Yes 


December 5 North Channel 24/32 55m after low tide 3:11 10 22 565.5 No 
*PR Anchorage=President Roads Anchorage  
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III.  Fish Kill Events During Blasting 
 
Despite the construction and operational fish avoidance procedures implemented, as 
described above in Section C, four fish mortality events were experienced over a three-
week period during blast operations in the President Roads Anchorage and Main Ship 
Channel areas.  Table 3 below provides the dates, locations, and information on 
approximate number of fish observed killed from each blast event.  Appendix A provides 
the number of dead fish species collected for each fish kill event.  The length and weight 
for individuals collected and recorded for three of the four blast events are presented in 
Appendix B.  Length and weights for fish collected during the first blast event, October 
24, 2007, were not available.  The details for each fish kill event are described below. 
 
Table 3.  Date, Location, and Approximate Number of Fish Killed 


Date Location Approximate Number of 
Observed Fish Killed 


October 24, 2007 President Roads Anchorage 150 
October 29, 2007 President Roads Anchorage 1,000 
November 9, 2007 Main Ship Channel 900-1,000 
November 14, 2007 Main Ship Channel 300 
 
A. Fish Kill Number 1 
 
 1.  Event Specifics 
 
The first fish kill event occurred on October 24, 2007.  The fish observer made two 
passes on a support vessel with the side scan sonar around the blast zone.  The initial 
sweep identified what was believed to be a school of fish near the surface within the blast 
area.  A second sweep was conducted and no schools of fish were observed.  The startle 
system was removed and the blast sequence initiated.  See Section C above.  The blast 
was detonated at 12:54 pm. 
 
After blasting occurred approximately 150 dead or injured fish were observed floating at 
the surface.  The fish observer collected the floating fish, which he counted and identified 
to species.  For this event, 124 rainbow smelt (Osmerus mordax), two alewife (Alosa 
pseudoharengus), 23 cunner (Tautogolabrus adspersus), three red hake (Urophycis 
chuss), and one butterfish (Peprilus triacanthus) were collected. 
 
 2.  Discussion of a Possible Cause and Corrective Action(s) Taken 
 
The Corps contract specification for rock removal activities required that “If at any time 
during the implementation of the project, a significant fish kill or significant water quality 
problem occurs, and can be attributed to the project, all site activities impacting the water 
shall cease until the source of the problem is identified.  Adequate mitigating measures 
shall be followed as outlined in the contingency plan or upon discussion with the 
appropriate state and local agencies.”  Upon observation of the fish kill, the Corps 
resident engineer directed that all blasting activity cease until a mitigation/contingency 
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plan could be developed through coordination with affected resource agencies (NMFS, 
MA DMF, and the MA Department of Environmental Protection (MA DEP)).  Based on 
the information received, NMFS stated that they considered this a significant fish kill. 
 
As a follow-up corrective action, the Corps performed a system review to ensure that all 
equipment was working properly, calibration and monitoring protocols were 
implemented correctly, and identify corrective measures, if any, to minimize the potential 
for reoccurrence of a similar event.  To verify that the equipment was working properly, a 
technician from Sonalysts (fish startle system) checked the equipment and confirmed that 
the system was in fact fully operational and functioning properly.   
 
The fish startle system was located on the blast barge, deployed to a depth of 10 feet off 
the bottom, and removed from the water approximately one minute prior to the blast, as 
also outlined in the manufacturer’s procedures. 
 
After confirmation that all equipment was properly functioning and that all operational 
procedures had been followed, it was determined that the fish kill was most likely due to 
the movement of fish into the blast area after it had been scanned and cleared by the 
sonar system.  Although two passes were made around the blast area and no fish were 
observed in the second pass, it is probable that fish had moved into the area through a 
previously scanned and cleared zone while the vessel was completing its sweeping 
activity of another section of the blast perimeter.   
 
The side scan sonar projects from the vessel down to the bottom at an angle.  This could 
result in a small “inverted cone” of the water column not being scanned as the vessel 
transits the perimeter of the blast site.  To increase the field of vision within the water 
column, a modified scanning procedure was to be implemented for all future blast events.  
The fish observer on the sonar vessel was instructed to begin screening for schools of fish 
as close as possible to the blast center.  He then was to move out in a spiral to capture 
nearly the entire water column from the surface to the bottom throughout the blast area.  
It was thought that this technique would minimize the potential for fish schools to enter 
the blast zone undetected. 
 
B. Fish Kill Number 2 
 
 1.  Event Specifics 
 
The second fish kill occurred during the ninth blast event on October 29, 2007.  At 
approximately 12:30 pm the loading of the charges was completed.  At 12:50 pm the fish 
startle system was deployed from the blast support barge located within the blasting zone.  
At 1:00 pm the side scan sonar was deployed and activated off a support vessel that 
moved along the perimeter of the blast zone monitoring for schools of fish.  The side scan 
sonar vessel traversed the majority of the blast zone circumference but avoided that 
portion of the area where the down tubes are located which could result in severed lines 
and unexploded charges.  The fish observer identified schools of fish transiting the area 
and subsequently performed additional sweeps (approximately 20) which showed varying 
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amounts of fish within and transiting the area.  The fish observer observed and noted that 
there were unusually high numbers of fish in the area.  The side scan sonar had indicated 
that fish were rapidly moving in and out of the blast area. 
 
As the day progressed, less fish were observed transiting through the area.  The fish 
observer, Contractor and the Corps construction representatives evaluated the situation to 
try and determine what if any operational conditions might potentially be attracting fish 
to the blast area and what steps could be taken to discourage fish from entering the 
project area.  Based on the sonar observations it was speculated that the fish were 
potentially being attracted to the shadow projecting from the barge within the water 
column.  It was also possible that suspended organic debris in the blast area resulting 
from a nearby dredging operation removing rock from earlier blasts could also be 
attracting fish to the area.  It was generally concluded that moving the barge back from 
the blast zone as an implementable measure that may serve to reduce fish in the area. 
 
At 2:02 pm the barge started to pull back from the blast zone.  Once this was 
accomplished, the Contractor assumed that it was necessary to commit to initiating the 
blast sequence within 10 minutes since the fish startle system was relocated beyond the 
range of effectiveness for the entire blast zone.  Vendor specifications state that the startle 
system should be deployed until 10 minutes before the blast since fish would not return to 
the area until 15 minutes after deactivation.   
 
In the event blasting does not occur, the barge can not be moved back into the blast area 
due to the presence of the down tubes that run from the barge to the charges set along the 
bottom.  Moving the blast barge into the area after it is "backed out" would likely 
entangle the down tubes which could result in an incomplete blast posing a significant 
safety hazard to both the crew and other vessels. 
 
The charges were set off at approximately 2:17 pm and dead fish were observed floating 
in the blast zone.  The fish observer estimated that approximately 1,000 small bait fish 
floated to the surface after the blast.  He began to collect the fish for analysis and 
identification.  Seagulls were feeding on some of the floating fish during the collection.  
The fish collected post-blast included 103 alewife, 18 blueback herring (Alosa aestivalis), 
30 menhaden (Brevoortia tyrannus), 38 Atlantic herring (Clupea harengus harengus), 16 
rainbow smelt, five cunner, and four red hake.  The fish were then delivered to MA 
Division of Marine Fisheries (Ms. Tay Evans).  Fish lengths and weights were also 
recorded and are included in Appendix B. 
 
 2.  Discussion of a Possible Cause and Corrective Action(s) Taken 
 
The resulting fish kill appears to be the result of a miscommunication between the fish 
observer and the Contractor who believed he needed to execute the blast within 10 
minutes of the removal of the fish startle system from the area and not wait for an “all 
clear” from the fish observer.  As a result of this blast event, the following changes to 
blast protocols were instituted to minimize the potential for additional fish kills: 
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 Fish Startle System: The Contractor is to deploy the fish startle system on an 
alternate and more mobile vessel instead of on the blast barge.  This is to allow 
the fish startle system to remain operational and mobile in the blast area while the 
blast barge is being pulled back from the area to minimize potential "attraction" to 
the barge shadow.  It will also allow the startle system to be redeployed to the 
area in the event blasting is not initiated since it will have the ability to enter the 
area so as to not impact down tubes. 


 Dredging at Adjacent Areas: Dredging at adjacent areas will be curtailed if it is 
determined that it is the source of any detrital plumes impacting the blast area 
which could potentially be acting as an attractant to fish.  Dredging would be 
allowed to continue only during portions of a tidal cycle that results in a plume 
trajectory away from the blast zone. 


 Improved Communication: All parties will be clearly informed of communication 
pathways and roles and responsibilities relative to fish observance and blast 
initiation.  It will be emphasized that it is the sole responsibility of the fish 
observer to give the “all clear” signal to initiate the blasting sequence based on 
fish observations.  The fish observer would not signal for initiation of the blast 
sequence until he determined, through use of the side scan sonar and any other 
observations that there were no schools of fish present in the blast area.  The only 
overriding condition would be the need to initiate the blast sequence for safety 
reasons as directed by the safety officer.  One example would be when it would be 
necessary to initiate a blast sequence to comply with the “45minutes prior to 
sunset” provision.  At this point blasting must be initiated due to safety 
considerations and to comply with safety regulations.  All involved parties are to 
be made aware of these protocols and the need for clear and constant 
communication between the fish observer and the blast barge personnel.   


 
It is also noted that the blasting safety officer reserves the right to override the fish 
observer in the event that a situation develops which could jeopardize human safety.  The 
safety officer would communicate the reasons for the override to the fish observer prior 
to the initiation of the blast sequence which would be documented in both the blast report 
and the fish observer report.  An additional overriding safety requirement is that once the 
blast sequence is initiated with the first five minute warning blast, the blast must continue 
according to safety regulations. 
 
C. Fish Kill Number 3 
 
 1.  Event Specifics 
 
The third fish kill was observed after the 12th blast event on November 9, 2007.  Normal 
sequencing protocols were followed which incorporated the corrective actions identified 
after the second fish kill event.  The fish startle system was deployed at 3:38 pm and 
removed at 4:02 pm.  Schools of fish were observed sporadically on the side scan sonar 
transiting through the area.  The barge was moved 250 feet outside the blast area.  Once it 
was determined that no fish were in the area, an “all clear” signal was given by the fish 
observer and the blasting sequence was initiated.  Blasting occurred at 4:05pm, 
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approximately 45 minutes before sunset.  The corrective actions implemented after fish 
kill #2 were implemented for this blast event.   
 
After the blast, approximately 900 to 1,000 fish were observed floating on the surface.  
Less than 100 fish were collected with a dip net until no more fish were observed at the 
surface.  As in previous events seagulls fed on the floating fish.  The majority of the fish 
collected were blueback herring (80) and menhaden (14).  The length, weight, and 
species of fish collected were recorded. 
 
 2. Discussion of a Possible Cause and Corrective Action(s) Taken 
 
For safety reasons, blasting needed to be initiated 45 minutes before sunset.  Although no 
fish were observed when the “all clear” signal was given by the fish observer, it is 
possible that because fish had been previously seen sporadically transiting the project 
area on the side scan, that some of these fish moved into the blast area after the “all clear” 
signal was given.   
 
D. Fish Kill Number 4 
 
 1.  Event Specifics 
 
The fourth and last fish kill event occurred after the 13th blast event on November 14, 
2007.  Approximately 300 fish were observed floating or being eaten by the seagulls, far 
less fish than the last fish kill event.  About one-fourth the amount of explosives was used 
for the third fish kill than was used for this blast event.  Only six fish were collected, 
mainly due to gusty winds and wave action which carried the fish out of the area.  All the 
fish collected were menhaden.  Lengths and weights were recorded and presented in 
Appendix B. 
 
 2.  Discussion of a Possible Cause and Corrective Action(s) Taken 
 
As in Event #3, the corrective actions recommended after Fish Kill Event Number 2 were 
implemented during this event.  The fish startle system was located on a separate boat, no 
dredge plume from adjacent dredging operations were observed in the area, and the 
blasting sequence was not initiated until after the fish observer has swept the area and had 
given an “all clear” signal. 
 
After this event it was agreed that the Corps agreed would prepare an “After Action 
Report” to document the blasting operations and fish kill events to discuss lessons 
learned and possible recommendations for consideration in the development of a 
comprehensive blasting plan for the upcoming Boston Harbor Deep Draft Project. 
 
E. Note 
 
After the last blast event on December 5, 2007, it was noted that one fish, a menhaden 
(97 mm long and weighing 8 grams), was observed floating at the surface in the Broad 
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Sound North Channel.  There were no other fish observed floating at the surface after the 
blast. 
 
IV.  Lessons Learned and Corrective Actions to be Instituted for Future 


Blast Events 
 
Based on the events that occurred in 2007 during rock removal operations, the following 
recommendations should be considered for implementation for future blasting events.  
 
A. Communication Plans 
 
 1.  Fish Observer/Contractor Communication Plan 
 
The contract specification on fish protection will clearly identify, with the exception of an 
overriding safety issue as identified in the previous sections, that it is the sole 
responsibility of the fish observer to determine when conditions are favorable for the 
blasting sequence to be initiated based on fishery observations.  The fish observer will 
give approval for initiation of the blast sequence until s/he has determined, through use of 
appropriate technology, that no schools of fish are present in the blast area.  However, it 
is recognized that the on-site safety officer has the authority and responsibility to override 
the fish observer’s determination at those times when either safety concerns or regulatory 
compliance becomes an issue.  The specifications will outline required protocol and the 
need for clear and constant communication between the fish observer and the blast barge 
personnel.   
 
 2.  Fish Observer Reports 
 
The fish observer will prepare an after action report for all blast events monitored, 
regardless of whether the event resulted in a fish kill.  The report should include the date 
and time monitoring was initiated, deployment and retrieval of the fish startle system, the 
time of the blast, current speed and direction, tidal conditions, and weather observations 
throughout the day, and other pertinent observations.  The fish observer will note if fish 
were observed in the project area prior to blasting and if there were any dead or injured 
fish after the blast.  The fish observer must record the number of fish killed or injured, 
and species including representative sizes and weights.  Any equipment or operational 
issues that may have contributed to the fish kill will also be noted. 
 
The fish observer will report his/her findings to the Resident Engineer for each day of 
blasting.  The Resident Engineer will compile the previous week’s reports and forward to 
the Project Manager or Study Manager and the Environmental Resources Team Member.  
If a fish kill is observed, the Resident Engineer will notify the Project Manager or Study 
Manager and the Environmental Resources Team Member immediately.  Pertinent 
information along with the fish observer’s report will be forwarded to the above parties as 
soon as possible.  Based on the fish observer’s report, the Project Manager, or Study 
Manager, will convene a meeting with the Resident Engineer and appropriate personnel 
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to discuss events and to determine what, if any, corrective actions can be taken to reduce 
the changes of further fish kills. 
 
 3.  External Communication Plan 
 
In the event of a fish kill, the Project Manager or Environmental Team Member will 
notify the appropriate resource agencies as soon as possible after the event.  Additional 
communication will occur as soon as all pertinent facts and issues surrounding the event 
have been determined.  In the case of the Boston Harbor Deep Draft Project, the NMFS, 
U.S. EPA, MA DEP, MA DMF, MA Coastal Zone Management Office, and Massport 
will receive a copy of the fish observers report along with other factual information.  If 
determined necessary, a meeting and/or conference call will be scheduled between the 
Corps, Massport, and the resource agencies to discuss and identify potential corrective 
measures.  These measures will then be forwarded along with the fish observer report to 
the agencies.   
 
B. Operational Changes to Minimize Potential for Fisheries Impact 
 
The Contractor will deploy the fish startle system on an alternate vessel instead of the 
blast barge to allow greater coverage of the blast area and extend duration of the systems 
deterrence action just prior to blasting.  This will allow the fish startle system to stay 
deployed in the blast area while allowing the blast barge to be pulled back from the area 
to minimize potential fish "attraction" to the barge shadow in the water column. 
 
It is possible that a dredging plume may serve as an attractant to the fish towards the blast 
zone.  Consequently, it is recommended that any dredging activities adjacent to the area 
of blasting occur when tidal conditions allow for the transport of resuspended material to 
move any residual plumes away from the blast area(s). 
 
Additional conversation among the Corps, their blasting contractor, and the fish observer 
resulted in identifying some additional operational steps that could potentially be taken 
for future blasting events to help deter the presence of fish in the blast area.  These 
included the use of setting off small charges in the blast area to "scare" the fish from the 
area or perhaps using bait to attract the fish to another area.  After further discussion with 
the blasting contractor the use of small charges as a deterrent was dismissed since the 
blast is set off through a percussion process.  Small charges could prematurely set of the 
blast for a percussion process which would constitute a significant safety hazard.  Small 
charges can only be used when electric charges are used.   
 
"Baiting" was another suggestion to draw fish away from the blast zone.  However, it 
would likely act as an attractant for other fish and could make the situation worse.  Also, 
since the target species (herring) are primarily planktonic feeders, appropriate bait was 
questionable.  
 


V.  Discussions for Development of a Blast Plan 
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In order to move the development of a formal blast plan for both the upcoming Boston 
Harbor Deep Draft Project and other similar type Corps projects forward, scheduled 
meetings should be held with the blast subgroup of the Technical Working Group for the 
Boston Harbor Deep Draft Project.  This subgroup would identify blast issues that require 
further discussion, research, and resolution for incorporation into the plan.  At a 
minimum, the following items should be included for discussion: 
 


 Significance – What constitutes a significant fish kill and what would determine 
the need for corrective actions, and mitigative measures? 


 Mitigation Measures and Operational Approaches – What are the available 
mitigation measures that can be incorporated into the blast plan?  What 
approaches should be considered and incorporated into the dredge plan to 
minimize impacts to fisheries? 


 Time of Year and Sequencing – Time of year and sequencing approaches based 
on the presence of fish resources should be explored with the resource agencies as 
a mitigative tool to minimize blasting impact to fishery resources. 


 
Discussion with the resource agencies should occur to determine, based on the species of 
concern prevalent in the harbor, and the amount of rock to be blasted in the various 
harbor locations, what time of year blasting should occur in the harbor and in which 
location or tributaries. 
 
C. Plan of Action for Fish in the Blast Zone 
 
A discussion of alternatives, if any, should be considered for those times when the side 
scan sonar survey indicates large numbers of fish are in the blast zone throughout the day 
and the charges have been set.  According to the fish observer (personal communication 
June 17, 2008), no fish were observed on the side scan sonar during the non-fish kill 
events.  (The exception to this is the first fish kill; during this event, no smelt were 
observed on the sonar.)  This would indicate that, in general, the sonar can and did detect 
schools of fish in the blast area.  There may be days when a suitable time to initiate 
blasting is not available due to the presence of fish observed in the blast area.  
Alternatives, if available, should be explored when this condition arises.  Safety may 
dictate that blasting will need to be initiated, even if there are schools of fish in the area.   
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Table A-1.  Number and Fish Species Collected By Blast Date 


Common Name Latin Name 
Fish Kill Dates (2007) 


October 24 October 29 November 9 November 14 
Alewife Alosa pseudoharengus 2 103   
Atlantic Herring Clupea harengus harengus  38   
Blueback Herring Alosa aestivalis  18 80  
Butterfish  Peprilus triacanthus 1    
Cunner Tautogolabrus adspersus 23 5   
Menhaden Brevoortia tyrannus  30 14 6 
Rainbow Smelt Osmerus mordax 124 16   
Red Hake Urophycis chuss 3 4   


Total Number of Fish Collected 153 214 94 6 
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Table B-1.  Length and Weight of Fish Species Collected October 28, 2007 
Alewife Atlantic Herring Blueback Herring Cunner Menhaden Rainbow Smelt Red Hake 


L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) 
135 18 138 20 123 17 58 3 98 8 103 5 92 4 
157 28 118 11 139 19 55 2 99 9 105 6 80 3 
145 26 136 18 155 27 75 8 100 9 125 10 72 2 
142 22 158 25 143 22 53 2 102 7 135 14 62 1 
137 20 143 22 127 14 38 1 100 11 117 8   
167 37 160 30 120 12   99 10 105 6   
138 19 140 20 125 13   92 7 111 8   
153 29 156 30 137 18   82 5 120 8   
167 38 140 21 143 17   83 7 92 4   
226 94 150 22 120 12   95 7 123 11   
146 23 152 22 119 11   92 8 100 5   
147 24 152 28 117 12   102 11 127 11   
194 70 150 26 137 19   95 7 130 12   
135 19 170 40 141 20   100 9 115 9   
146 26 182 43 120 13   100 9 111 7   
1X* 17 160 30 132 18   81 7 112 7   
167 40 143 23 139 20   85 5     
150 26 152 24 120 13   100 9     
156 27 136 20 122 13   98 8     
148 26 169 33     85 6     
130 17 150 24     110 13     
145 25 134 27     92 7     
145 25 138 20     93 8     
139 20 177 41     113 13     
132 18 162 33     89 6     
150 23 165 34     88 7     
150 26 140 18     100 10     
160 32 130 17     92 7     
145 30 145 21     93 7     
169 39 148 24     100 9     
144 23 140 20           


*1X = No Tail 







  


Table B-1 (cont.).  Length and Weight of Fish Species Collected October 28, 2007 
Alewife Atlantic Herring Blueback Herring Cunner Menhaden Rainbow Smelt Red Hake 


L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) 
155 27 141 20           
150 27 142 22           
135 20 158 30           
145 22 138 20           
138 19 144 24           
153 28 150 25           
153 32 128 16           
152 28             
177 40             
138 20             
157 32             
148 24             
162 32             
130 17             
133 19             
165 36             
145 23             
158 30             
135 18             
135 20             
157 32             
142 21             
134 18             
150 26             
157 29             
136 20             
156 27             
155 30             
141 20             
155 29             
137 19             
158 34             







  


Table B-1 (cont.).  Length and Weight of Fish Species Collected October 28, 2007 
Alewife Atlantic Herring Blueback Herring Cunner Menhaden Rainbow Smelt Red Hake 


L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) 
149 25             
142 23             
171 38             
149 23             
158 31             
143 23             
138 22             
129 17             
151 27             
156 29             
155 29             
155 29             
135 20             
168 37             
139 20             
135 17             
156 27             
177 45             
138 20             
157 28             
140 22             
129 16             
161 31             
161 35             
152 28             
130 17             
167 36             
139 20             
147 24             
147 25             
148 24             
145 23             







  


Table B-1 (cont.).  Length and Weight of Fish Species Collected October 28, 2007 
Alewife Atlantic Herring Blueback Herring Cunner Menhaden Rainbow Smelt Red Hake 


L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) 
145 24             
150 25             
166 33             
149 25             
173 40             
150 26             
142 21             
128 16             


 







  


Table B-2.  Length and Weight of Fish Species Collected November 9, 2007 
Blueback Herring Menhaden 


Length 
(mm) 


Weight (g) Length 
(mm) 


Weight (g) Length 
(mm) 


Weight (g) 


99 7 102 8 75 4 
100 7 94 6 108 12 
89 5 93 6 96 9 
93 6 88 5 83 6 
98 7 98 6 70 4 
90 5 94 6 61 2 
95 6 100 7 70 3 
103 8 97 7 64 2 
93 6 92 6 81 5 
94 6 93 6 54 2 
97 8 97 7 80 5 
95 8 97 7 60 2 
113 11 90 6 59 2 
105 9 93 6 57 2 
96 8 97 7   
101 9 96 6   
108 10 106 9   
90 6 87 5   
98 7 104 9   
103 9 92 6   
96 6 88 5   
99 7 104 8   
104 8 94 7   
85 5 98 7   
95 7 96 7   
93 6 99 7   
103 8 100 8   
101 7 90 6   
113 10 91 5   
94 6 90 5   
94 6 97 7   
96 7 94 5   
108 9 90 6   
92 6 91 6   
96 7 85 5   
90 6 99 7   
100 7 96 7   
92 6 99 7   
91 6 110 9   
90 6 99 7   


 







  


 
Table B-3.  Length and Weight of Fish Species Collected November 14, 2007 


Menhaden 
Length 
(mm) 


Weight 
(g) 


90 6 
62 2 
50 1 
61 2 
51 1 
65 3 
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Method of Operation and Communication 
The following is a generic blasting sequence to give a general idea of the procedures associated 
with drilling and blasting.  The information below should not be considered the blasting plan for 
the New Bedford Marine Commerce Terminal.  Actual methods and sequences will be outlined 
in the Blasting Plan that will be submitted in accordance with Specification Section 02900. 
 
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. 
 
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. 


 If 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 from the hole and secured to the steel rack 
or tower frame. 


 Primers and/or charges will not be removed from the day boxes and taken out on the 
catwalk/drill platform until the hole is ready to load. 


 
Loading Method 


 Consult the applicable loading schedule for product versus feet of rock. 
 Prepare the primer assembly for each booster location in the blast hole 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 initiation down lines will be recovered 


and secured to the shot line. Down lines will be secured with adequate slack to 
compensate for tidal fluctuations and setbacks.  Once charging of the entire range (row of 
holes) has been completed, the down lines will be connected using the appropriate 
surface delays between holes.  All surface connections will 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. 


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


 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. 
 


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 will be secured to a rope. 


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


position. 
 
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 and 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.   


 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 1-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 from approved Fisheries Observer.  In 
the event that the Fisheries Observer notifies Cashman Weeks NB that schools of fish or 
are present, the blasting procedure will be delayed until the schools of fish move from the 
area.  Notifications will be made to the Pre-Blast Call List that the blast is delayed and 
the notification procedure will restart with the 1-hour Notice to Blast.   This procedure 
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. 


 Verify an All CLEAR TO BLAST of personnel working in the area from 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 1-minute warning will 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 







 Give 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. 
 The necessary notifications within the Window of Opportunity are as follows: 
 2 hour notice – (see Pre-Blast Call List) 
 1 hour notice – (see Pre-Blast Call List) 
 15 minute warning CH16, Drillboat Channel 
 5 minute warning CH16, Drillboat Channel, Audible Blast Signal 
 1 minute warning VTS, CH16, Drillboat Channel, Audible Blast Signal 
 Countdown – CH16, Drillboat Channel 
 Blast 
 ALL CLEAR Drillboat Channel, Audible Blast Signal 


Note 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 1-minute warning must 
be completed. 
Note 2: Throughout the drilling and loading procedure, constant monitoring of fish schools shall 
be performed by an approved Fisheries Observer. 
Note 3: There shall be no blasting during the passage of schools of fish are present as 
determined by the approved Fisheries Observer unless it is determined that there is a threat to 
Project and Public safety. 
 


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 will be distinctly different from any emergency 
signal which may be utilized on board the Drillboat. 
 
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. 


Pre-Blast Call List 
A list of contact information (Pre-Blast Call List) will 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 will be provided to the Owner’s Representative prior to the start of 
any blasting activity. 
 







The following parties (not a comprehensive list) are anticipated to be contacted or request to be 
contacted at the time required by each party prior to blasting: 


 US Coast Guard 
 New Bedford Police Department 
 Fairhaven Police Department 
 US Army Corps of Engineers 
 Owner Representative’s project office 
 Vibration Consultant 
 Fisheries Observer 


An example of the Pre-Blast Call List used on a US Army Corp of Engineers is shown on the 
next page. 


 


 


 


 







Caller: Day: Date: Sheet:


from: to:


Date:


The Port Authority of NY & NJ
Port Newark Operations (OCC)
(973) 578-2192


Blast No.:


S-NB-2 / S-AK-1 - Contract 11
W912DS-10-C-0023


of


ALL CLEAR


USCG Activities New York
(718) 354-4088


Callers 
Initials


NAME 
NOTIFIED


Callers 
Initials


2 HOUR
Callers 
Initials


NAME 
NOTIFIED


Pre-Blast Call List
Drill Boat: Kraken


New York and New Jersey Harbor
Channel Navigation Improvement


Caller Signature:


BLAST WINDOW


Blaster Name: Blaster License No.


Time of Blast:
Time of All Clear: Radio 1 Min:


Count Down:
Number of Holes: All Clear:


1 HOUR 15 MIN
NAME 


NOTIFIED
NAME 


NOTIFIED
Callers 
Initials


1 MIN (USCG only)


(201) 433-9232
US Army Corps of Engineers


(718) 354-4096 (fax) 5 MIN (USCG only)


Bayonne Police & Fire Depts.
(201) 858-6900


(732) 324-1144


Elizabeth Fire Department
(908) 820-2800


(973) 733-7400
Newark Fire Department


Staten Island Fire Departmen
(718) 494-4296


Randive, Inc


Radio 15 Min:
Radio 5 Min:


15 Minute Warning Time:
5 Minute Warning Time:


Security Calls on Ch 13 & 78
 <--Call Security Boats Radio 2 Hour:1 Hour Warning Time:


Radio 1 Hour:


2 Hour Warning Time:


2 Hour and All Clear Only


2 Hour and All Clear Only


2 Hour and All Clear Only


snb_vibrations@e4sciences.com Blast Number, Blast Time, Northing, Easting


Richard Nolen-Hoeksena
(203) 907-8586    (E4 Sciences)


Contract Drilliing & Blasting LLC
(201) 339-6470


Mike V. (Diving Contractor)
(856) 207-4952
Divers Clear At:
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Chet Myers


From: Weinberg, Philip (DEP) [philip.weinberg@state.ma.us]
Sent: Friday, May 31, 2013 12:15 PM
To: Davis, Gary (DCR); Chet Myers
Cc: Ericson, Benjamin (DEP); Craffey, Paul (DEP)
Subject: South Terminal-Proposed Project Modification and DEP ARARs


After consultation with the BWSC project manager and wetlands technical staff, I have concluded that the applicable 
ARARs set out in the memoranda included in Appendix D of the Determination do not need to be revised or 
supplemented to address the proposed project modifications that would allow blasting to facilitate constructing the 
sheet pile bulkhead, widening by 50’ and deepening  to 200’ the navigation channels and not deploying silt curtains in 
areas that might result in navigational interference in the federal channel.  The potential impact from those activities are 
already adequately addressed through the standards described in these memoranda.   
 
If you need this determination memorialized in a different format, let me know.  
 
Phil Weinberg 
Regional Director 
MassDEP‐Southeast Regional Office 
Twenty Riverside Drive 
Lakeville, MA 02347 
508‐946‐2712 
 
Follow MassDEP on Twitter: twitter.com/MassDEP 
Subscribe to the MassDEP e‐newsletter: mass.gov/dep/public/publications/enews.htm 
Visit our web site: mass.gov/dep 
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1 GENERAL 


This Operational Blasting Plan (Blast Plan) for the New Bedford Marine Commerce 


Terminal project was developed from requirements for drilling and blasting in 


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 


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. 


All drilling and blasting, including protection of existing structures, will be conducted 


in strict accordance with contract specifications and local, state and federal 


regulatory requirements and safety procedures. The entire work effort will be in the 


state of Massachusetts. 


 


 







New Bedford 2013 – Operational Blasting Plan General  


© Contract Drilling & Blasting LLC Revision 1.0 1.3 


1.2 Definitions 


All 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. 


All 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 firing 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 (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 
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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 from 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. 
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1.3 Project Team & Qualifications 


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


members: 


 MACEC / APEX    Project Owner 


 Cashman Weeks NB   General Contractor 


 Contract Drilling & Blasting LLC  Blasting & Vibration      Consultant 


 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 
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Contract Drilling & Blasting LLC Blasting & Vibration Consultant 


Albert vanNiekerk, PhD PE President, Blasting & Vibration Consultant 


Ralph Reese Blasting & Vibration Consultant 


Ken Tully Blasting & Vibration Consultant 


John Tognazzi Blaster-in-Charge 


Ed Dunn Blasting Specialist 


Linda Walker Pre-Blast Survey Program Manager 


Joseph Ghandour Project Engineer 


Connie Baldwin Senior Vibration Control Technician 


Ed Harvey Vibration Control Technician 


Cathy Mace Vibration Control Technician 


 


Explosives Supply, Inc. / Dyno Nobel Explosives Distributor / Manufacturer 


Ken Morris (Explosives Supply) President 


John Joseph (Explosives Supply) CEO 


Bob Combs (Dyno Nobel) Technical Service 
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1.3.1 Qualifications – Blaster-in-Charge 


The Blaster-in-Charge for this project will be John Tognazzi.  His resume follows 


below: 
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1.3.2 Qualifications – Blasting & Vibration Control Consultant 
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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. 
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2 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  


 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. 
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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. 
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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. 
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2.2 Transportation of Explosives 


2.2.1 US Department of Transportation 


The explosives products will be transported by road from the manufacturing plant or 


from the local storage location to the area designated by the New Bedford Fire 


Department on Fish Island, where the materials will 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. 


 


 


  







Licenses, Permits & Approvals  New Bedford 2013 – Operational Blasting Plan 


2.8 Revision 1.0  © Contract Drilling & Blasting LLC 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


  







New Bedford 2013 – Operational Blasting Plan Licenses, Permits & Approvals  


© Contract Drilling & Blasting LLC Revision 1.0 2.9 


 


 


 


 







Licenses, Permits & Approvals  New Bedford 2013 – Operational Blasting Plan 


2.10 Revision 1.0  © Contract Drilling & Blasting LLC 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


  







New Bedford 2013 – Operational Blasting Plan Licenses, Permits & Approvals  


© Contract Drilling & Blasting LLC Revision 1.0 2.11 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


  







Licenses, Permits & Approvals  New Bedford 2013 – Operational Blasting Plan 


2.12 Revision 1.0  © Contract Drilling & Blasting LLC 


2.2.2 Port of New Bedford 


Approval has been granted by the New Bedford Fire Department for the transfer of 


explosives from land to water at the Fish Island designated product transfer zone. 


The transfer procedure is described in more detail elsewhere in the Blast Plan. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


  







New Bedford 2013 – Operational Blasting Plan Licenses, Permits & Approvals  


© Contract Drilling & Blasting LLC Revision 1.0 2.13 


A map indicating the location of the Fish Island designated product transfer zone is 


show below. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


  







Licenses, Permits & Approvals  New Bedford 2013 – Operational Blasting Plan 


2.14 Revision 1.0  © Contract Drilling & Blasting LLC 


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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3 SAFETY, HEALTH & ENVIRONMENTAL 


This section of the Blast Plan specifically addresses safety 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 in 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. All employees must receive clearance from the ATF for ‘Employee 


Possessor’ status. 


All 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. 


 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. 


 Nobody may take any action which may jeopardize the safety or health of any 


other person, or which may harm the environment. 


 Horse-play is not allowed. 


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


system. 


 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. All visitors must sign in the Visitor Log Book when boarding the Drillboat 


and must at all times be accompanied by a company employee. Visitors will 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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3.2 Safety & Activity Hazard Analysis 


A Safety and Activity Hazard Analysis of the work effort involving marine drilling and 


blasting follows on the next number of pages. 
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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 will 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 from 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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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 will 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. 


In the event of sickness, injury, fire, or collision with another vessel, the following 


procedures will be followed: 


 In 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.  


 The Blaster-in-Charge shall not leave the Drillboat until a replacement arrives 


unless the condition is life threatening.  


 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. 


In the event of a FIRE, the Blaster-in-Charge will 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 will 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 FIRES 


 


In 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.  In 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. 


All 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 will be verified and the 


person on-call will be identified to the Blaster-in-Charge. 


Vessels will be at the “site location” and at the Cashman Weeks NB staging yard and 


available at all times.  
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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 will 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 – MSD 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 EMS 


EMERGENCY     911 


 


CHEMTREC (explosives products emergency helpline) 


Maritime Callers     (703) 527-3887 


 


State of Massachusetts Fire Marshall 


Stephen D. Coan     (978) 567-3111 


Emergency Access Telephone (24/7)   (978) 567-3110 


 


New Bedford Fire Chief 


Michael Gomes     (508) 991-6124 


        


BATF Explosives Theft Hotline 


8:00 a.m. – 5:00 p.m. EST    (800) 461-8841 


After hours      (888) 283-2662 
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4 TRANSPORTATION & STORAGE OF EXPLOSIVES 


In 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: 


 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 


 From the transfer vessel to the Drillboat (when applicable) 


 Waterways Transportation 


 In-use storage on the Drillboat 
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4.1 On-Shore Transportation 


4.1.1 Documentation 


Copies of Commercial Drivers Licenses with Hazmat endorsements for the drivers of 


vehicles transporting explosives to the transfer location will be provided. 
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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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4.1.3 Inspection List of Trucks to be used for 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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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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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 from 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 will 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 will have the appropriate security measures in place to prevent 


access by unauthorized persons. For this project, Fish Island in the Port of New 


Bedford will 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 from 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 will 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 1.1D 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 will commence.  


Explosives will 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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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) 


If a transfer vessel is used to transfer product to or from the Drillboat, the spuds 


must be down so that the Drillboat is steady prior to any transfer. All 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. 
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4.3.4 Transfer Vessel 


The layout of the transfer barge ‘The Margaret’ is shown below.  Cashman Weeks NB 


does not anticipate utilizing this vessel unless necessary. 
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4.4 Transportation over Water Safety Checklist 


The following checklist will be used by the Blaster-in-Charge, or his designated 


certified Blaster, prior to transfer of explosives materials from land to water, and 


prior to transportation of explosives on regulated waterways to ensure compliance 


with the appropriate regulations. 


4.4.1 Compliance with 33 CFR 


 


33 CFR 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 CFR 126.16   Conditions for Designating a “Facility of Particular 
Hazard” 


 


(a) BASIC REQUIREMENTS.  The facility shall comply with all the conditions in 
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 CFR 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 CFR 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 CFR 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 CFR 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 CFR 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 III 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 CFR 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. All motor vessels shall carry at least the minimum number 
of hand held portable extinguishers as set forth in Table 25.30-20 (b) (1).  
46 CFR 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 CFR 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 may be 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 in 
33 CFR 126.19. Exceptions to this permit requirement may be authorized by the 
COTP 


 


49 CFR 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 in 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) All drafts, beams, shackles, bridles, slings, and hoods must be manually freed 
before the winch takes control.  
(4) Slings may not be dragged from under a draft by winching except for the 
topmost layer in 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 in 
handling drafts of Class 1 (explosive) materials.  
(f) Wire rope or wire rope assemblies, including splices and fittings, used in 
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 in place of an eye splice, if 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 in 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 will prevent a package in 
the draft from passing through the net.  
(3) When a tray is used in 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 l 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) In 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 lifting lugs or 
suspension lugs.  
(l) A chute may not be used when loading or unloading Class 1 (explosive) 
materials in compatibility group A or B.  
49 CFR 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 in an 
emergency, and must maintain sufficient contact with the master to ensure proper 
steps are taken in 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 CFR 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 
from 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) It 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) All 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) from the deck. Padeyes, ring bolts, or other suitable means must be 
provided for securing.  
(6) If 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) may be 
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 in 
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 in 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, may be moved in the port area, except as directed by the 
COTP. 


 
(c) If 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) If 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 may be 
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.  
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4.5 Waterways Transportation 


4.5.1 Procedure 


The US Coast Guard will 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 will 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 full 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, it 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’: 


 Packaged Explosives Product (in an approved storage container): 


 BLASTEX® PLUS TX (Booster Sensitive Emulsion) 


 Cast Booster (in an approved booster magazine): 


 TROJAN® SPARTAN® 


 Initiation System (in an approved detonator magazine): 


 Nonel® Starter 


 NONEL® EZ DET® Nonelectric Blast Initiation System 


 NONEL® EZTL™ Non-Electric Trunkline Delay Detonators 
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5 BLASTING PARAMETERS 


In 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 will 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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Also see the same plan view showing Top of Rock elevations on the large-scale copy 


included with this document.  
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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.) 


 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” 


 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 & 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 will 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 will be produced by the lead-in line and initiation of surface delays. To 


minimize the noise from 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. 


 


 


 







New Bedford 2013 – Operational Blasting Plan Blasting Parameters  


© Contract Drilling & Blasting LLC Revision 1.0 5.7 


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 if 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. It 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. 


In 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 ft x 8 ft available for the purpose of blast 


design. Because of other project constraints (such as the thickness of the overburden 


layer), these dimensions become limiting in 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 ft 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 ft x 50 ft on the blasting footprint which can be blasted while maintaining 


the maximum explosives charge weight from the Hurricane Barrier Table 


(Production Blasting Zone 1). In 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. 


In all the other cells in the blasting footprint (Production Blasting Zone 2 - shaded 


orange), between 2 decks and 10 decks per hole will have to be used to maintain the 


Hurricane Barrier charge weight limits if the rock is to be removed in a single lift (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 if 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 plan view is included with this document as a large-scale copy. 
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Taking into consideration all the criteria discussed above, the selected blasting parameters 


for Production Blasting Zone 1 are shown below. 


 


Spacing (between holes along a range) 8 ft 


Burden (distance between ranges) 8 ft 


Subdrill (below contract elevation) 6 ft 


Typical  blast area 2,560 sq ft (40 holes) 


Typical Borehole diameter 4.5 in – 6.0 in (typ 5.0 in) 


Typical Borehole depth 7 ft - 9 ft 


Collar / Stemming > 24 in 


Maximum holes per range 18 


Ranges per blasting event 1 – 4 (if short ranges) 


Charge diameter 3.75 in - 4.5 in (typ 4.25 in) 


lbs of explosives / ft of borehole ± 7.6 lbs/ft 


Quantity of explosives per hole 38 lbs – 48 lbs 


 


For Production Blasting Zone 2, the following range of blasting parameters are proposed. 


Specific parameters will depend on the specific location, as a function of rock depth and 


overburden thickness. 


Spacing (between holes along a range) 8 ft 


Burden (distance between ranges) 8 ft 


Subdrill (below contract elevation) 6 ft 


Typical  blast area 2,560 sq ft (40 holes) 


Typical Borehole diameter 4.5 in – 6.0 in 


Typical Borehole depth 7 ft – 22.8 ft 


Collar / Stemming > 24 in 


Maximum holes per range 18 


Ranges per blasting event 1 – 4 (if short ranges) 


Charge diameter 3.75 in - 5.5 in 


lbs of explosives / ft of borehole ± 6 – 12.55 lbs/ft 


Quantity of explosives per hole 49 lbs – 136 lbs 


 







Blasting Parameters  New Bedford 2013 – Operational Blasting Plan 


5.12 Revision 1.0  © Contract Drilling & Blasting LLC 


(a) Representative Bore Hole 


A cross-section of a representative blast hole in Production Zone 1 is shown below. 
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(b) Typical Hole Connection Diagram 


A schematic of the typical connection of blast holes using the initiation system 


selected, is shown below. 
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(c) Typical Delay Pattern
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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’). In 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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6 TEST 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 from blasting 


Such a Test Blast Program is carefully designed based on experience from 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 find 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 from 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 will 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 1 will 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. 


 Prior to or during the drilling of Test Blast #1, all seismic stations will 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 will be 


the waypoint. 


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


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


blast overpressure: 


 Distance 


 Maximum Pounds Per Delay 


 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 from confined and buffered blasts will also aid in the results 


of the regression analysis being conservative. 
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6.2 Test Blast Location 


Production Blasting Zone 1 (shaded in green) on the plan view below show the 


general location for the Test Blast Program. Exact coordinates for each Test Blast will 


be provided prior to the start of the program. 
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7 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 will 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 will be repeated until the entire Blast 


Plan has been completed.  


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


It 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. 


 In no case will a hole be drilled within 8 feet of a loaded hole. 


 If 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 from the hole and secured to the 


steel rack or tower frame. 


 Primers and/or charges will not be removed from 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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 Once charging of the entire range (row of holes) has been completed, the 


downlines will be connected using the appropriate surface delays between holes. 


All surface connections will 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. 


 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. 


 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 will be secured to a 


rope. 


 The lines will be lowered into the water and will be supported by buoys. 


 The rope and lead-in lines will 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 and 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. 


 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 1-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 from approved 


Fisheries Observer.  In the event that the Fisheries Observer notifies Cashman 


Weeks NB that schools of fish are present, the blasting procedure will be delayed 


until the schools of fish move from the area.  Notifications will 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 All CLEAR TO BLAST of personnel working in the area from 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 1-minute warning will 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 


 


 All 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. 


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


 2 hour notice – (see Pre-Blast Call List) 


 1 hour notice – (see Pre-Blast Call List) 


 15 minute warning CH16, Drillboat Channel 


 5 minute warning CH16, Drillboat Channel, Audible Blast Signal 


 1 minute warning CH16, Drillboat Channel, Audible Blast Signal 


 Countdown – CH16,Drillboat Channel 


 Blast 


 ALL CLEAR  Drillboat Channel, Audible Blast Signal 


Note 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 1-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 will be distinctly 


different from 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) will 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 will 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 


 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 


 Vibration Consultant 


 Fisheries Observer 


 Apex Companies 


 


An example of the Pre-Blast Call List is shown on the next page. 
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7.5 Drilling & Blasting Records 


7.5.1 Frame Log 
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7.5.2 Drill Log and Blast Report 
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7.5.3 Shot Report Summary 


In compliance with federal, state and local laws and regulations, a summary blast 


report will be created for every blast. An example is shown below. 
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7.5.4  527 CMR 13.09 Uniform Blasting Site Detail Check List
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7.5.5 Inventory Control  
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8 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 


 Misfire of lead-in line, single hole or multiple holes 


 High spots remaining after blasting 


 Boulder remaining underwater after blasting 


 Boulder lodged in dredging equipment 


 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 


In the unlikely event of accidental loss of a down-line or inadvertent extraction of the 


initiator from the explosives charge, the following procedure will 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). 


 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. 


All 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. If 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 will be 


filed with the USACE at this time. 


 The same procedure is followed whether a down-line has been cut and is still in 


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 will remove any excess stemming from the top of the blast hole and 


remove the stemming bag from the top of the blast hole. 


 If 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 will 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 will insert the replacement primer into the blast hole on top of the 


packaged product and ensure the primer is in close contact with it. 


 The diver will then replace the stemming bag or place a new stemming bag in the 


top of the hole. 


 The blaster will connect the two new down-lines to the appropriate surface 


delay(s) and a new lead-in line, if 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, will 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 


In the unlikely event of a misfire, the Blaster-In-Charge will notify the Cashman 


Weeks NB Project Manager, Owner’s Representative and the US Coast Guard of the 


situation. It 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-in line 


 Misfire of a surface connector between holes 


The Blaster-In-Charge and/or the blaster will exclude all employees except those 


necessary from the activities required to correct the situation. Using a small boat, the 


lead-in-line will be traced to the point of initiation and all portions of the surface 


delay hookup inspected. 


 Should the inspection indicate that only the lead-in-line itself misfired, two new 


lead-in lines will 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 will be installed on the shot-line and the shot re-fired. 


 If the inspection indicates that one or more surface connectors between holes 


misfired and interrupted completion of the shot, the following procedure will be 


followed: 


 If 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 refired. 


 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 Weeks 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 will 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 


 Notify the Cashman Project Manager, Project Director and the US Coast 


Guard of the potential hazard and precautions to be taken. 


 Clear buoyed area of all unnecessary vessels and personnel. 


 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. 


 When the lightning detector device indicates a lightning threat at a distance of 25 


miles 


 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. 


 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. 


 Allow enough slack in the shot-line to set off the blast should lightning 


continue into the WINDOW OF OPPORTUNITY. 


 Evacuate the drill boat until the lightning hazard has passed. 


 Whenever possible, the safest plan will be to proceed to an Accelerated 


Blasting Procedure. All concerned parties will 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 from security patrol boats and the Seismic monitoring team, 


the shot will be detonated. Normal evacuation of the Drillboat will proceed 


from this point. 


 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 will remain with the Contractors 


vessel in order to keep the Drillboat in sight. 


 When the lightning hazard dissipates, notify the Cashman Weeks NB  Project 


Manager, Owner’s Representative and the US Coast Guard that drilling and 


loading will 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 from the active blast area. 


 High winds / Hurricane 


 In 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: 


 All explosives material on-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. 


 Other equipment utilized in drilling and blasting operations will be 


temporarily decommissioned. 


 All personnel will be demobilized. 


 Remobilization will be in accordance with the initial mobilization procedure. 


 


 Excessive debris 


 In the event that an excessive and potentially damaging amount of debris in 


the water is predicted, blasting operations will cease until it is deemed safe to 


start again by the Blaster-in-Charge. 


 Excessive icing 


 In 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 will be temporarily suspended but the drill boat will 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. If the 


anticipated duration of standby will exceed one week, drilling and blasting 


operations will be ceased and the drill boat will be demobilized in accordance with 


the procedure below. If the duration is less than one week, non-essential personnel 


will be demobilized from the drill boat but the required minimum supervisory 


personnel, including a licensed blaster, will remain on duty. 


The drill boat will be demobilized as follows: 


 All explosives material on-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. 


 Other equipment utilized in drilling and blasting operations will be temporary 


decommissioned. 


 All personnel will be demobilized. 


Remobilization will be in accordance with the initial mobilization procedure. 
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8.6 Return of Explosives 


In the event of demobilization, explosives materials will be returned to the supplier. 


An acceptance letter from Explosives Supply, Inc. is shown below. 
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9 MONITORING PLAN FOR VIBRATION & AIR OVERPRESSURE 


Blast design engineers will 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. 


 


 







Monitoring Plan for Vibration & Air Overpressure  New Bedford 2013 – Operational Blasting Plan 


9.2 Revision 1.0  © Contract Drilling & Blasting LLC 


9.1 Potential Impact Zone for Vibration & Air Overpressure 


The following utilities may exist within 1,500 feet of the Blasting Zones: 


 Electrical 


 Water and Sewer 


 Phone Utilities 


 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. 


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 ft distance). 


An overview of the entire project area and the 1,500 ft zone of potential impact is 


included in Section 5.1. 


 


 


  







New Bedford 2013 – Operational Blasting Plan Monitoring Plan for Vibration & Air Overpressure  


© Contract Drilling & Blasting LLC Revision 1.0 9.3 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


  







Monitoring Plan for Vibration & Air Overpressure  New Bedford 2013 – Operational Blasting Plan 


9.4 Revision 1.0  © Contract Drilling & Blasting LLC 


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 will be identified. 


9.1.2 Vibration Limitations 


The contract limitations for blast-induced ground vibration are the following: 


 Historical / Sensitive Structures    PPV <0.5 ips 


 Residential Structures in Massachusetts   PPV < 0.8 ips 


 (USBM Frequency Dependent Chart) 


 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 from 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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9.2.2 Letter to Property Owners 


Property owners within a 1500 ft 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. 
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9.2.3 1st Certified Letter 


Where there has been no response to the first request, a second request will be sent 


to property owners by certified mail. 
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9.2.4 2nd 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. 
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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 will 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 
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9.3.2 Pre-Blast Structural Survey 
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9.3.3 Photo Log – Pre-Blast Structural Survey 
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9.4 Monitoring of Ground Vibration & Air Overpressure 


The vibration monitoring device consists of a BlastMate Series III 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 


 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 in relation to the blasting footprint, are shown below. 
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9.4.2 Monitoring Equipment Location Form 


The monitoring location will be documented with a digital image and/or sketch on 


the Monitoring Equipment Location Form for each site, shown below. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


  







New Bedford 2013 – Operational Blasting Plan Monitoring Plan for Vibration & Air Overpressure  


© Contract Drilling & Blasting LLC Revision 1.0 9.19 


9.5 Reporting of Vibration & 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 
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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 will 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 will be compared to determine any significant changes in 


pre-existing cracks that could possibly be blast-related only if ground vibrations 


exceed limits placed on the project. A summary report of findings will be provided. 
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9.6.1 Post-Blast Structural Survey 
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9.6.2 Photo Log - Post-Blast Structural Survey 
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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. 
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9.7.1 Vibration Complaint Form 
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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: 


 BLASTEX® PLUS TX (Booster Sensitive Emulsion) 


 Cast Boosters: 


 TROJAN® SPARTAN® 


 Initiation Systems: 


 Nonel® Starter 


 NONEL® EZ DET® Nonelectric Blast Initiation System 


 NONEL® EZTL™ Non-Electric Trunkline Delay Detonators 
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10.1 Packaged Explosives Products 
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10.2 Boosters 
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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. 


 Nonel® Starter (lead-in line to initiate the first hole in a shock tube blast pattern) 


 NONEL® EZ DET® Nonelectric Blast Initiation System (down-hole delay 


detonator and surface delay detonator combined in 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) 
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10.3.1 Lead-In Lines 
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10.3.2 In-hole and Surface Delay Detonator Combinations 
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10.3.3 Surface Connectors 
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11 EQUIPMENT 


Product information on special equipment is shown in this section: 


 Shot-firing Device 


 Lightning Detector 


 Blast Monitoring Equipment 


 Seismographs 


 Geophones 


Sample calibration certificates are shown in this document. Once specific equipment 


has been selected for use on this project, updated calibration certificates will be 


provided to the Cashman Project Manager and the Project Director. 
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11.1 Shot-Firing Device 
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11.2 Lightning Detector 
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11.3 Blast Monitoring Equipment 


11.3.1 Seismographs – Instantel BlastMate III 
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11.3.2  Seismographs – Instantel MiniMate Plus 
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11.3.3 Calibration Certificates 
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12 REFERENCE MATERIALS 


The following documentation is included as reference materials: 


 Project Specifications 


 Codes, Regulations & Ordinances 


 Board of Fire Prevention Regulations, Code of Massachusetts Regulations, 


Title 527, Section 13 


 USACE EM385-1-1 (Sep-08) – Section 29 “Blasting 


In 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 


 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 


 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 


 Organized Crime Control Act of 1970, Title XI, Public Law 91-452, approved 


October 15, 1970, as amended 


 US Department of Transportation 


 CFR 49, Parts 100-177 (DOT RSPA); 301-399 (DOT FHA) 


 US Department of Homeland Security 


 Coast Guard Rules, 46 CFR Ch 1-40 


 Institute of Makers of Explosives (IME) Safety Publications 
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12.2 Codes, Regulations & Ordinances 


12.2.1 Code of Massachusetts Regulations, Title 527, Section 13 
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12.2.2 EM385-1-1 (2008) - Section 29 “Blasting” 
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*********************** ATTACHMENT NOT DELIVERED ******************* 

This Email message contained an attachment named
image001.jpg

which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers,
network, and data. The attachment has been deleted. 

This was done to limit the distribution of computer viruses introduced
into the EPA network. EPA is deleting all computer program attachments
sent from the Internet into the agency via Email. 

If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment. After 
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name. 

For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900. 

*********************** ATTACHMENT NOT DELIVERED *********************** 



 

 

     

  

     

   

 
   

 
   

   
   

       
   
    

 
            

       
 

   

             

        

      

     

       

            

        

     

        

            

    

           

          

         

     

    

      

          

          

             

         

       

         

           

       

55 Summer Street, 9
th 

Floor 

Boston, MA 02110 

P (617) 315-9355  F (617) 315-9356 

info@masscec.com  www.masscec.com 

August 28, 2013 

Ms. Elaine Stanley 
Remedial Project Manager 
Office of Site Remediation and Restoration 
EPA Region 1, Suite 100, OSRR 7-04 
5 Post Office Square 
Boston, MA 02176 

Re: Amended Request for Addition of Blasting to the Final Determination, New Bedford South 
Terminal Project (New Bedford Marine Commerce Terminal (NBMCT Project) 

Dear Ms. Stanley, 

This letter is submitted in order to update USEPA with regard to new information received by the 

Massachusetts Clean Energy Center (MassCEC) during construction of the New Bedford 

Marine Commerce Terminal. The new information was generated during extensive pre-

construction investigations by both MassCEC’s contractor and MassCEC’s engineering team 

and indicates the presence of approximately three times the previously estimated volume of 

rock within the dredge footprint adjacent to the new bulkhead. The additional rock is primarily 

manifested as an unanticipated increase in rock thickness. Because this new information 

requires alterations to the previously proposed method for implementing blasting in association 

with the project, this letter also serves as an amendment to MassCEC’s May 20th, 2013 request 

to USEPA for the addition of blasting to the Final Determination for the New Bedford Marine 

Commerce Terminal project. 

The format of this letter includes both a summary of the dialogue between EPA and MassCEC 

on this issue, a summary of the new information received, a formal request from MassCEC to 

EPA to increase the blast level, as well as a response to EPA questions regarding proposed 

alterations to the implementation of blasting. 

Previous Dialogue Between EPA and MassCEC 

The Commonwealth had previously outlined within a letter to EPA on October 4, 2012 that it 

intended to utilize blasting as a rock removal means of “last resort”. MassCEC submitted an 

update request to EPA on May 20, 2013, which outlined in more detail MassCEC’s request for 

the implementation of blasting prior to the removal of the overburden. On June 13, 2013, EPA 

issued a letter indicating that EPA was not aware of any information that would prevent EPA 

from approving MassCEC’s May 20, 2013 request, subject to conditions contained within the 

letter (letter included as Attachment A). After some discussion between MassCEC and EPA 

regarding Condition 7 of EPA’s June 13, 2013 letter, as well as the specifics of the use of 

successive charges utilizing “delays” to minimize the peak pressure and peak impulse, EPA 

http:www.masscec.com
mailto:info@masscec.com
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issued a letter on July 24, 2013, revising Condition 7, and allowing for use of successive 

charges, so long as the delay between charges was at least 25 milliseconds (letter included as 

Attachment B). 

New Rock Elevation Information 

As part of its due diligence during the design process, MassCEC advanced a number of borings 

into the subsurface both within the footprint of the future bulkhead, within the footprint of the 

proposed dredging, and into the upland of the proposed facility. In all, MassCEC advanced 32 

borings within the proposed dredge footprint, and an additional twenty borings in the upland and 

bulkhead area. The detailed information on the borings, including boring locations and boring 

logs were included within the Commonwealth’s January 18, 2012 submission to EPA. It was 

with this information that MassCEC estimated the volume of rock within the dredge footprint 

(approximately 7,500 cubic yards), and included such information within the specifications for 

the New Bedford Marine Commerce Terminal, submitted to EPA on December 15, 2012. 

A diagram of the interpolated surface of bedrock utilizing the information available to MassCEC 

as of the promulgation of the bidding documents is included as Attachment C. As can be seen 

within this diagram, rock was anticipated to slope down gradually from west to east, and to 

increase in elevation as it moved to the south. Additionally, the borings, which were done at 

100 foot interval spacing, indicated that the average anticipated thickness of rock was estimated 

at approximately 3 feet and the thickest anticipated section of rock was approximately 5 feet of 

rock above the target dredge elevation of -32 MLLW adjacent to the bulkhead. 

MassCEC’s rock interpolation can also be compared with the drawing (included as Attachment 

D) submitted within its May 20, 2013 submission to EPA, which indicated a slightly larger area 

anticipated to require blasting (this is the area anticipated at the time of bidding by MassCEC’s 

Contractor to require blasting). 

Although MassCEC believes that the number of borings was sufficient for design of the facility, it 

was understood that there was still a level of uncertainty with regard to the exact subsurface 

conditions at the time of bid. In order to keep this risk from interfering with installation of the 

proposed facility, additional investigations were required of the Contractor immediately prior to 

installation of the proposed facility. These investigations were required in order to confirm 

assumptions made during the design process, and to uncover any potential previously unknown 

conditions prior to the start of work. The investigations included the advancement of borings 

and other investigative methods at hundreds of locations, into the subsurface to confirm the 

condition and elevation of rock. It was during these investigations that rock elevations were 

found to be higher than previously anticipated. 

Rather than slope along a plane between borings (as previously assumed), the rock has an 

extremely erratic surface, in some cases rising (and then falling) up to 10 feet in a very short 

distance moving west to east and north to south. MassCEC authorized several hundred 

additional locations for investigation in order to provide additional detail to the final elevations, 

Page 2 of 13 
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which have further delineated the area. The most recent and updated rock elevations are 

shown on an updated drawing included as Attachment E. Based on this data, MassCEC’s 

current estimate of rock volume is approximately 23,200 cubic yards, approximately three times 

the volume previously anticipated. Although the area of blasting has not changed significantly, 

the average thickness of rock is now approximately 6 feet and the thickest layer of rock is 

approximately 15 feet. 

Upon USEPA’s suggestion, MassCEC is also commencing additional investigation in the two 

areas in the dredge channel north of the bulkhead area. However, we do not expect the rock 

elevation to exceed the abnormally high contours we have identified in the deep draft area. 

Proposed Amendment to Request for Addition of Blasting 

Although the areal extent of rock removal is not anticipated to have changed significantly, the 

unanticipated thickness of rock makes the 50 pounds per delay insufficient to remove 15 feet of 

rock. If the limitation of 50 pounds per delay were utilized by MassCEC (as outlined within 

EPA’s June 13, 2013 and July 24, 2013 letters), blasting would be unable to dislodge the full 

thickness of rock during the first blast. In addition, removal of overburden would need to take 

place in order to assess the condition of the subsurface prior to the initiation of additional 

blasting. It is likely that approximately 1/3 (of the thickest portions of the rock) would be 

dislodged, and that the overburden would then need to be removed to complete the blasting. 

The result would mean that two or three additional blasts would be required to fully dislodge the 

rock to the required depth, and these blasts would take place with no overburden to reduce the 

blast energy. 

As outlined within MassCEC’s May 20, 2013 letter to EPA, acoustic modeling information 

indicates that blasting without the overburden in place is more impactful than blasting with the 

overburden in place. 

MassCEC’s engineers, in consultation with GZA, our blast consultant, and the contractor, have 

determined that a charge level of up to 150 pounds will be required in order to dislodge rock in 

the deep draft dredge area. Therefore, MassCEC requests that the upper limit on the size of 

charge per delay be raised to 150 pounds from its current limit of 50 pounds. MassCEC wants 

to be clear that the 150 pound level will be the maximum allowed charge, and that the contractor 

will utilize smaller charge levels in areas of less rock. 

EPA Questions 

MassCEC has received the following questions from EPA regarding this proposed change 

within an e-mail dated August 22, 2013: 

a.	 Data results of recent bedrock characterization and a plan showing the additional bedrock 

found and an estimated volume and areal increase; 

Page 3 of 13 
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Two pre-construction interpretations and the most recent plan are included as Attachments C, 

D, and E. The pre-construction estimate for rock removal was 7,500 cubic yards, and the most 

updated estimate based on this new information is 23,200 cubic yards. The areal extent of 

blasting is not currently anticipated to have changed significantly. 

b.	 Any increase in charge size, along with the rationale for such increase (if so, this will likely 

trigger the need for further consultation with NMFS on ESA and EFH resources since the 

original consultations were based on a maximum 50 pound charge); 

A maximum charge size of 150 pounds is required in order to address the rock thicknesses 

identified within the dredge footprint. Attachment E provides estimates of these rock 

thicknesses as determined by borings (and other investigative means) at approximately 25 ft 

centers. Note that parameters for production blasting are set in such a way that the charge 

weight will vary according to the actual depth of rock encountered during blasting. Charges will 

be packed into holes drilled on a regular grid. All holes will be drilled to the same sub-drill 

elevation of minus 38 feet below MLLW. Charge material will be packed into rock with a length 

at the top of rock reserved for stemming (stemming directs the charge energy downward into 

the rock). Additionally, only so much explosive material will fit in each foot of drill hole length. 

Total charge size will therefore be determined as each hole is drilled based on total depth of 

rock plus sub-drill minus stemming, times the charge weight per foot. In areas where the depth 

of rock encountered during drilling is consistent with MassCEC’s original expectations based on 

boring data, charge weights will be sized similar to their original expected weights. Additional 

information regarding methodology is included within the Contractor’s blasting plan, included as 

Attachment F. 

Note that it is not in the Contractor’s interest, from the point of view of cost, schedule, 

performance, or safety, to drill deeper than the determined sub-drill or to pack charge above the 

top of rock. Therefore, for all practical purposes, the 150 pound charge limit will pertain only to 

a small percentage of charges on the entire project associated with the deepest rock. The 

weight of each charge and the extent to which charges must range up to 150 pounds will not be 

established with certainty until the hole for each charge has been drilled; thus, some flexibility 

on the part of the Contractor is required, in order to avoid a potential re-blasting scenario. 

c.	 The proposed timing and location of any expanded blasting. Will it be required in more than 

3 areas? Is the Commonwealth asking for continuous blasting beginning in mid-September, 

or is past agreement of blasting in one area in September followed by EPA evaluation to 

determine if more blasting can occur before November 15 still the path forward? Is the 

proposed expanded blasting anticipated to go beyond the allowed time window (i.e. past 

January 15)? If so, that will run into the time of year restrictions for winter flounder, and, 

depending on the duration, spring migration of sturgeon and other anadromous fish. Any of 

these changes may also require additional EFH and ESA consultation with NMFS; 

The blasting will take place within the same areas previously contemplated by EPA. The size of 

the areas has not changed significantly. 
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MassCEC anticipates that the blasting could begin on September 15 as previously agreed, and 

still accepts the agreement previously stipulated with EPA that impacts following the first 

blasting area would be carefully evaluated before blasting could commence in the two areas to 

the north. 

Due to the likely delays associated with increased drilling time (through thicker rock), MassCEC 

currently anticipates that the blasting would take two months, rather than one. Therefore, 

MassCEC envisions that the work would begin as close to September 15th as possible and end 

on November 15th . An updated schedule is included as Attachment G. MassCEC 

understands that blasting cannot take place after January 15th . 

d.	 Any change to the delay time of 25 milli-seconds; 

MassCEC does not anticipate requesting a change to the 25 millisecond delay scenario. 

e.	 Will pre-split blasting be included? If so, a description of the pre-split blasting protocol; 

MassCEC had discussed (on a preliminary basis) shortening the 25 millisecond delay in 

association with pre-split blasting (which is a line of lightly-loaded charges that run along the 

face of the bulkhead to minimize impacts to rock to the west). In good faith, MassCEC has 

investigated potential other alternatives to reducing the 25-millisecond delay, and has 

determined that line-drilling (i.e. drilling of closely spaced borings along the bulkhead face) may 

be utilized instead of pre-split blasting to minimize impacts to rock to the west. As a result, 

MassCEC currently anticipates that line-drilling will be utilized instead of pre-splitting, in order to 

prevent the previously discussed reduction in the delay times. 

f.	 Approval from the U.S. Army Corps of Engineers Levee Safety Program addressing impacts 

of any proposed expanded blasting (and pre-split blasting, if included) on the hurricane 

barrier; 

As EPA is aware, the Commonwealth employed GZA Geoenvironmental, Inc. (GZA) during the 

fall of 2012 (prior to the issuance of EPA’s Final Determination) to conduct an assessment of 

potential blasting impacts to the New Bedford Hurricane Barrier. GZA produced a table 

outlining acceptable charge weights vs. distance to the Hurricane Barrier, and MassCEC 

included that table (with an additional reduction of ½ of the charge weight) into its specifications. 

Due to the uncertainty regarding the implementation of blasting, the timing of construction, and 

the contractor to be hired by MassCEC (and its experience conducting blasting operations), 

both GZA and the Commonwealth were extremely conservative in their analysis of potential 

impacts to the Hurricane Barrier and the charge limits that were subsequently imposed. At the 

time of bidding, the very conservative nature of the charge limitations was not considered 

significant, due to the perceived quantity and thickness of rock anticipated to be within the 

dredge footprint. 
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Also, please note that the reason that JASCO’s original model included a 50 pound charge as 

the upper limit was, in no small part, to the constraints already in place in association with the 

GZA analysis of impact to the Hurricane Barrier, which was, as previously stated, very 

conservative. 

However, after reviewing the updated information regarding higher rock elevations and thicker 

layers of rock, MassCEC and GZA re-evaluated the available information and determined that 

the charge limitations were more than 10 times more conservative than what was necessary to 

adequately protect the New Bedford Hurricane Barrier. These limitations included both 

conservative assumptions on liquefaction and slope stability calculations, but also included 

conservative assumptions regarding the resulting accelerations applied to structures measured 

at distances from the blast locations. That is, the accelerations measured in real-time during 

blasting would have been almost an order of magnitude lower than what was originally projected 

in the GZA report, based on the recommended charge weights and distances. 

On August 22, 2013, MassCEC and GZA met with USACE personnel to discuss the report and 

request that the report be revised to more accurately reflect existing needs for higher charge 

weights. USACE reviewed the updated technical information presented to them and agreed that 

the GZA report was conservative, and that higher charge weights should be acceptable. GZA 

will be resubmitting its report to USACE on Thursday, August 29, 2013, and MassCEC 

anticipates acceptance of the revised plan shortly thereafter. A copy of the revised plan, which 

will include a new table of acceptable charge weights, will be forwarded to EPA once it is 

available. 

g.	 A written evaluation of the impacts to aquatic resources potentially caused by any proposed 

expanded blasting (and pre-split blasting) and associated mitigation measures and a 

demonstration that the modified blasting program will result in no adverse impacts to aquatic 

resources; 

EPA has proposed, or has required, the following restrictions on blasting: 

	 Maximum charge size of 50 pounds; and. 

	 Overburden must remain in place during blasting. 

As previously stated within MassCEC’s May 20, 2013 letter to EPA, each of these restrictions is 

protective of the environment as follows: 

	 As the charge size increases, the impacts from peak pressure and impulse increase; 

and 

	 MassCEC has shown that the overburden absorbs some of the energy from charges, 

which reduces the peak pressure and impulse from the charge. 
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However, given the higher rock elevations found within the dredge footprint, these two 

conditions are now in conflict, because the limitation of the maximum charge size to be 50 

pounds will prevent blasting from being successful, and (since subsequent second, third, or 

possibly fourth rounds of blasting could not take place until the overburden was removed to 

assess the existing conditions), the limitation that the overburden must remain in place during 

blasting would then eliminate the possibility that further blasting could take place at all. 

Thus, it is necessary to consider an increased maximum charge weight up to 150 lbs in 

locations where there is the most rock. Therefore, the primary purpose of this section is to 

evaluate the options for successful implementation of blasting, and determine which is the Least 

Environmentally Damaging Practicable Alternative. These options are: 

1.	 Option 1: No Blasting. 

This alternative would eliminate blasting from consideration. As blasting is necessary to 

achieve the goals of the project, this alternative would halt construction of the project and is 

therefore not considered further as it is considered impracticable. 

2.	 Option 2: Blast with 50 pound charge maximum only, remove the overburden after 

initial blasting, blast one to two times more, clearing the overburden after each blast, 

until depths are achieved. 

This option would limit the size of the peak pressure and peak impulse impacts to those that 

have already been reviewed and approved by EPA for the first blast; however, this option would 

require EPA to rescind its proposed requirement that no blasting could occur after the 

overburden had been removed (as a maximum 50 pound charge will not be capable of 

removing all rock). The second (and third or possibly a fourth) charges would not be able to be 

set until the fractured rock surface were evaluated to determine how best to proceed. This 

could not take place without removing the overburden and blasted rock and performing a 

survey. 

The second (and likely third, with a possibility of a fourth in some cases) blast(s) would therefore 

need to take place during the spring of 2014 without the overburden in place. As noted on page 

6 of MassCEC’s May 20, 2013 letter: 

“As the model results shown above indicate, compared to the “Buried at Depth” (“With 

Overburden”) modeling scenario (which would have a 100% environmental impact within 

a 210 foot radius), the “In Water” (“No Overburden”) scenario has a 345% (3902/2102) 

areal impact by comparison. Please note that this larger acoustical impact would be 

compounded further by the noise and turbidity impacts of extended mechanical rock 

removal efforts that would be required in a “last resort” scenario before blasting is 

attempted.” 

Therefore, in this situation, not only will there be a large percentage of locations where a 

second, third (and perhaps fourth in some cases) blast(s) take place, all but the first blast will 
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take place without the overburden in place, resulting in a 345% increase in impacts for each 

round of blasting from those second through fourth blasts. The minimum total impact of these 

additional two to three rounds would result in an increased impact of at least 689% [2 X 345%] 

to 1035% [3 X 345%], as compared to the blasting scenario envisioned prior to the receipt of 

this new subsurface data, with 50 pounds being the maximum charge weight in that scenario. 

3. Option 3: Increase the maximum charge weight to 150 pounds 

This option would increase the charge weight to the size necessary to complete the blasting at 

each location. 

Based on the model and mathematics contained within the November 2012 JASCO report, the 

mitigated radius of influence of the impulse impact for a 150 foot charge would be approximately 

480 feet (as compared to the 210 foot impulse radius calculated by JASCO in association with a 

maximum 50 pound charge). This would result in a 522% (4802/2102) increase in the overall 

impact in association with these maximum charges, as compared to the blasting scenario 

envisioned prior to the receipt of this new subsurface data, with 50 pounds being the maximum 

charge weight in that scenario. Please note that the maximum charges would only be used in 

the locations where the rock is the thickest. 

In order to illustrate the overall impact of the increase in charge weight for the thickest rock, two 

diagrams have been prepared (included within Attachments H and I). These diagrams show 

the outline of the anticipated extent of impact prior to the new bedrock elevation information with 

50 pounds as a maximum charge as a red or orange line, and the potential increased area of 

impact (from the maximum 150 pound charges) as purple or black circles, centered around the 

areas with the thickest rock. These diagrams indicate that even with the increase of charge 

size, the November 2012 JASCO model mathematics indicate that the increased impacts would 

be primarily to the southeast and south, and would not represent a significant increase in overall 

area. 

Update to JASCO Model 

As presented within its November 2012 report, JASCO’s blast modeling consisted of 

calculations of impulse as a function of charge weight and distance based on the results of 

empirical equations of transmission of energy through the water column from an underwater 

explosive source (as derived from Swisdak 1978 and employed by the Underwater Calculator 

spreadsheet developed by Dzwilewski and Fenton in a 2003 paper). 

These equations for pressure and impulse do not take into account the mitigating effects of 

bedrock confinement and overburden. In order to incorporate these factors, JASCO adjusted 

the effective weight of the charge with a coupling efficiency factor that was derived from 

Dzwilewski and Fenton (2003) which compared the explosive coupling efficiency for a charge 

buried in clay sediments and for a charge placed inside a steel pipe driven into clay sediments. 

At the time, JASCO was assuming that the charge inside the steel pipe would approximate a 

charge confined in rock and buried under the overburden. 
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After having discussed the presence of additional unanticipated rock within the dredge footprint 

with JASCO, and after JASCO reviewed the Contractor’s blasting plan, JASCO has proposed 

an alteration to the coupling efficiency assumptions within the original November 2012 JASCO 

report. JASCO believes that the alteration to the coupling efficiency more accurately reflects the 

confined, high compressive strength rock, the 2 foot layer of stemming that will confine the blast 

within the rock, and the additional layer of overburden that will remain in place during blasting, 

all of which are anticipated to absorb a significantly greater degree of blast energy than a steel 

pipe driven into clay sediments. As a result, JASCO has calculated a much smaller radius of 

influence in association with all charge weights (JASCO’s new analysis analyzes 30 pound 

charges to 150 pound charges). An executive summary of JASCO’s updated findings are 

included as Attachment J. 

The end result of JASCO’s updated findings is that a 150 pound charge is now anticipated to 

have an unmitigated radius of impact for impulse of approximately 268 feet. JASCO does not 

cite a mitigated radius of impact, but it is anticipated that the use of bubble curtains would 

mitigate this radius to a smaller distance than the mitigated impulse radius of impact cited within 

the November 2012 JASCO report, which was 210 feet. 

As a result of this analysis, MassCEC believes that the actual impacts in association with use of 

a maximum charge of 150 pounds would be below the previously-anticipated impacts in 

association with the use of a maximum charge size of 50 pounds as outlined within the 

November 2012 JASCO report, and as previously evaluated by EPA within its June 13, 2013 

and July 24, 2013 letters. 

Conclusion and Discussion 

As stated in our August 27, 2013 meeting, MassCEC does not believe that the project can be 

completed as planned without the use of blasting. As noted above, when calculating impacts in 

accordance with JASCO’s November 2012 report, as compared to the blasting scenario 

envisioned prior to the receipt of this new subsurface data, with 50 pounds being the maximum 

charge weight in that scenario, Option 2 would have significantly higher environmental impacts 

that Option 3. Based on the available options, MassCEC has determined that Option 3 is the 

Least Environmentally Damaging Practicable Alternative because the anticipated increased 

environmental impact for the use of a maximum charge of 150 pounds is lower than the 

alternative of conducting multiple 50 pound charges. 

Additionally, JASCO has submitted an Executive Summary of an update to its November 2012 

report. Within its summary, JASCO has indicated that the coupling efficiencies utilized to 

determine energy transmission between a blast within bedrock with overburden in place may be 

refined to more accurately reflect real-world conditions. The refinement of the model results in 

substantially more energy absorbed by rock, stemming and overburden than had previously 

been assumed, and therefore, smaller radii of influence in association with peak pressure and 

peak impulse. Using this better understanding, the incremental increases in impacts from use 

of a maximum 150 pound charge size are not anticipated to be significantly different than the 
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impacts anticipated from a the initial model results for a 50 pound charge size. As a result, it 

appears that there will not be a significant increase in impacts, in association with the use of a 

maximum 150 pound charge, as compared to the impacts which EPA based its previous 

position on. 

Mitigation Measures 

MassCEC has previously proposed a comprehensive list of mitigation measures in order to 

minimize impacts to marine resources and has similarly been receptive to proposals from EPA 

with regard to additional measures that could be additionally protective. Although these items 

have been detailed within MassCEC’s prior submittals (most particularly within its May 20, 2013 

submittal), they include: 

MassCEC understands that the EPA is concerned with the potential impact to fish 

communities due to blasting, primarily as a result of issues that were generated during 

blasting that was overseen by the USACE during 2007. MassCEC has reviewed a 

paper forwarded by EPA entitled “AFTER ACTION REPORT ON THE FISH KILLS 

RESULTING FROM BLASTING IN SUPPORT OF ROCK REMOVAL FROM THE 

FEDERAL NAVIGATION PROJECT -BOSTON HARBOR, MASSACHUSETTS- (FALL 

2007), by the USACE, dated June 2008” (included as Attachment K). 

MassCEC is aware that communication problems between the fish observers and the 

contractors appear to have been a large source of the issues that resulted in large 

quantities of fish being killed within Boston Harbor during this project. MassCEC has 

discussed this issue with Cashman-Weeks NB, and the Contractor has prepared the 

following operation and communication plan (see Attachment L) that is intended to 

minimize the chance that such a miscommunication will take place in association with 

the South Terminal Project. 

Prior to blasting, MassCEC proposes to isolate the blast areas in a similar method as 

has previously been successful in association with the Fish Deterrent System. It is 

MassCEC’s understanding that flatfish will not be as high a concern as during the 

conventional implementation of the Fish Deterrent System; therefore fish weirs will not 

be installed as part of this effort. Silt curtains will be installed to prevent fish from 

entering the potential blast areas. The acoustic modeling conducted to date clearly 

indicates the areas that have the greatest likelihood of being affected by the blasting (i.e. 

the radius as noted previously around each blast site), and therefore will also be the 

areas within which fish exclusion efforts will be focused. Prior to the initiation of blasting, 

a fish inspection (similar to those associated with the Fish Deterrent System) will be 

undertaken to determine if fish are present in the blast area. MassCEC will perform the 

fish inspection in compliance with Fish Deterrent System protocols. If necessary, “fish 

scaring” or “fish startling” will be used to clear the area of fish. The historic effectiveness 

of this methodology indicates that multiple “fish startling/scaring” efforts will not be 
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necessary. Subsequent to the clearing of the area, drilling and preparation of the area 

for blasting will begin. 

Due to the human and public safety risk involved with placing explosives, the Contractor 

is constrained by a time limit with regard to how long the holes may stay open with 

explosives in place, prior to blasting. In order to make the most efficient use of this time, 

the Contractor proposes to work diligently to drill and install explosives in the shortest 

time possible, in order to leave sufficient time once the blast is prepared to monitoring for 

the presence of schools of fish. In addition, the Contractor has outlined its 

communication plans associated with the work to demonstrate how clear lines of 

communication will be maintained. The details of the Contractor’s plan are included 

within Attachment L. 

As outlined within MassCEC’s specification section 02900 – BLASTING, a dedicated 

marine observer will be on hand to ensure that a concerted effort is being undertaken to 

inspect for the presence of schools of fish. This extra time will also allow for “fish 

scaring” should fish be observed prior to the actuation of any blasting. However, please 

note that worker safety will take precedence over inspection and scaring operations if 

necessary in the blasting area. 

MassCEC believes that these measures will ensure that the impacts observed in Boston 

Harbor are not repeated on the South Terminal Project. 

MassCEC would also like to repeat that Section 02900, Part 3.9.2.1, Subpart 8 of the 

specifications for the New Bedford Marine Commerce Terminal require the use of both 

silt curtains and bubble curtains to enclose blasting areas. 

h.	 An updated JASCO model evaluating pressure and impulse impacts resulting from the 

proposed expanded blasting program; 

MassCEC has been in contact with JASCO to communicate the new information. JASCO has 

conducted additional analysis and has presented its analysis within an executive summary 

included as Attachment J. 

i.	 A written description of any additional impacts to the local community and how these 

communities will be protected. Also, a description of the Commonwealth’s plan for informing 

the public of the proposed expanded blasting; 

MassCEC and its Contractor are in the process of implementing a robust communication 

program to communicate the blasting program, which includes: direct communication with 

property and business owners within 1,500 feet of the blasting program, pre-blasting 

photographs and videos of existing conditions of structures within the 1,500 foot radius, public 

notification via local media, meetings with emergency services personnel from federal, state, 

and local agencies, two pre-blasting public meetings, and a hotline for blasting-related 

questions. Please note that this communication program has been in accordance with USACE 
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guidelines for any size blasting program. The plan for informing the public on the proposed 

blasting has not, to date, been specific with regard to charge sizes, hole spacing, or other 

particular information, nor is that a typical procedure with this type of blasting. 

As the overall area of blasting has not changed, and modeling of the blast impact on adjacent 

structures (as projected from GZA’s analysis of impacts to the Hurricane Barrier) was noted to 

be extremely conservative, the proposed changes in the blasting program are not anticipated to 

change the effect to the local community. MassCEC does not believe that the change in charge 

size represents a significant enough alteration in the program to warrant specific communication 

regarding these changes, particularly due to the fact that the changes are aspects of the 

program that have not previously (and would not typically) be communicated to the public. 

j.	 A written description of how the proposed expanded blasting and pre-split blasting complies 

with state ARARs, including proximity to and any impacts on the paleosol areas and whether 

or not the Commonwealth will provide this information to the tribes for tribal consultation; 

and 

The Commonwealth considered the implementation of blasting within its June 18, 2012 ARAR’s 

letter contained within Appendix D to the Final Determination (blasting is noted on page 2 of that 

letter within the list of potential impacts). The Commonwealth has provided subsequent 

confirmation within its May 31, 2012 email (see Attachment M). The Commonwealth’s 

confirmation was made prior to EPA’s announcement of its intention to restrict the maximum 

charge size at 50 pounds (made within EPA’s June 13, 2013 and July 24, 2013 letters); 

therefore, the increase in charge size does not appear to present new information that would 

require a separate re-evaluation of state ARARs. 

The Commonwealth evaluated potential impacts to intertidal and sub-tidal paleosols within its 

June 25, 2012 communication to USEPA. The following was stated within that document: 

“The Commonwealth has compared the scope of its previous cultural resource 

investigations with the changes proposed within the Commonwealth’s June 18, 2012 

submittal and has determined that the actions will take place within areas that have 

previously been investigated and are significantly far from the existing delineated sub-

tidal and/or intertidal paleosol areas that have been delineated as a result of 

investigations completed to date, and therefore will not adversely effect the subtidal or 

intertidal paleosol areas. 

The potential expansion of the deep draft area to the north and south, the potential 

blasting, and the potential expanded width of the navigational channel are all located on 

the northern portion of the eastern face of the proposed bulkhead. The anticipated 

maximum radius of impact of blasting will be approximately 50 feet. The nearest 

paleosol area is located on the southern face of the proposed bulkhead, which is a 

considerable distance from the proposed additional work.” 
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As the overall area of blasting has not changed, and has not moved closer to the Paleosols 

(and, in fact, has moved further north, away from the Paleosol areas as a result of MassCEC’s 

determination to abandon its pursuit of the expansion of the deep dredge footprint 100 feet to 

the south), and as the previously discussed modeling of the blast impact on adjacent structures 

(as projected from GZA’s analysis of impacts to the Hurricane Barrier) was noted to be 

extremely conservative (and as a result, the subsequent increase in charge sizes will have no 

more impact than what was previously modeled), the proposed changes in the blasting program 

are not anticipated to increase or in any way change the impacts on the Paleosol areas. 

k. An updated construction schedule. 

An updated construction schedule is included within Attachment G. 

MassCEC sincerely appreciates the extraordinary amount of time and attention EPA staff has 

committed to this vital and historic clean energy project, and respectfully requests once again 

your timely consideration of this very important matter. If you have any questions related to this 

proposed modification to the Final Determination, please do not hesitate to contact me at 617

315-9330. 

Sincerely, 

Bill White 

Bill White 
Director, Offshore Wind Sector Development 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 1 


5 Post Office Square, Suite 100 

Boston, MA 02109-3912 


June 13, 2013 

Via electronic and first-class mail 
bwhite@MassCEC.com 

Bill White 
Director, Offshore Wind Sector Development 
Massachusetts Clean Energy Center 
55 Summer Street, 9th Floor 
Boston, MA 0211 0 

RE: New Bedford Harbor State Enhanced Remedy- South Terminal Project 
Blasting and CAD Cell 3 

Dear Mr. White: 

Thank you for the time you and your consultants have spent assisting us in better 
understanding the Commonwealth's requests for a modification of EPA' s Final 
Determination ("FD") for the South Terminal Project to allow blasting for rock removal 
and to allow a change in the configuration of CAD Cell #3. We are continuing to 
process the Commonwealth's request for these and other modifications, and we are not 
yet in a position to render a formal decision on the requests. Based on the information 
provided by the Commonwealth, we can say, however, that at present, we see no 
impediment to our being able to approve the Commonwealth's request to implement its 
re-design of CAD Cell #3 to approximately 8.29 acres with a maximum depth of -60 · 
MLLW instead ofthe originally approved design of8.54 acres with a maximum depth of 
-45 MLLW. 

With respect to blasting, we are not aware of any information that would prevent EPA 
from approving the request to allow blasting to occur in the three described locations as a 
method of "first resort," as long as there is compliance with specific conditions. Such 
conditions would likely include, but would not necessarily be limited to, those listed 
below, many of which were originally identified by the Commonwealth. In addition, we 
remain interested in knowing whether it would be possible to conduct some or all of the 
blasting this summer, before the onset of the fall migration period. If so, some of the 
conditions described below may be unnecessary. 

1. No later than 30 days before blasting commences, the Commonwealth must 
develop and submit to EPA a final blasting plan that includes measures that will 
be taken to prevent community impacts and provisions to satisfy the conditions 

mailto:bwhite@MassCEC.com


set forth below. The plan must clearly articulate communications between the 
fisheries observer and the person who will conduct the blasting. 

2. Blasting shall only be conducted in the three locations depicted on page 4 of 
the Commonwealth's May 20 , 2013 letter to EPA 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, and might also be able to occur earlier than November 15 if EPA specifically 
approves in writing an earlier start date for one or both sites following completion 
of the blasting at the bulkhead site and EPA's evaluation of the monitoring results 
(discussed further below). 

3. For any blasting that occurs before November 15, a silt curtain must be erected 
north of the blast at an angle and length sufficient to deflect juvenile anadromous 
fish migrating from the Acushnet River to the ocean. The details of the location, 
length, and angle of the silt curtain must be identified in the final blasting plan. 

4. There must be an adequate fish deterrent system (a combination of silt and 
bubble curtains and fish weirs) in place and properly functioning at least 24 hours 
prior to blasting, and such system shall remain in place for the duration of all 
blasting activities. (Note that NMFS specifically included fish weirs as one of the 
mitigation steps for Atlantic sturgeon protection in its May 6, 2013 letter to EPA 
completing the ESA consultation.) 

5. Pre-blast monitoring for the presence offish in the projected impact zone must 
be conducted immediately prior to the initiation of blasting. If fish are detected 
within the impact zone, the fish startle system must be deployed in an attempt to 
move fish out of the area. 

6. After a blasting event is completed, the Commonwealth must monitor the area 
within and near the impact zone looking for fish that may have been injured or 
killed. Monitoring must commence immediately following the completion of 
each the blasting event and continue until no more bodies are recovered. Dead 
and injured fish must be enumerated and sorted by species and the information 
must be reported to EPA. 

Within one week of receipt ofthe complete impact report related to the blasting at 
the bulkhead site, EPA will evaluate the impacts and determine whether blasting 
may proceed at the second location before November 15, 2013. If blasting at the 
second site is allowed to proceed before November 15, 2013, then within one 
week of receipt ofthe complete impact report related to the blasting at the second 
site, EPA will evaluate the impacts and determine whether blasting may proceed 
at the third location before November 15, 2013. Notwithstanding the foregoing, 
EPA reserves the right to require the Commonwealth to stop blasting either before 
or after November 15 if necessary to prevent an unacceptable level offish 
mortality. 
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7. The blasting program must minimize the total weight of explosive charges per 
shot and the number of shots for the project, _and in no case shall the total weight 
of explosive charges per shot exceed 50 lbs. 

8. The Commonwealth must use angular stemming material of sufficient length 
in drill holes to reduce energy dispersal to the aquatic environment. 

9. The Commonwealth must subdivide the charge, using detonating caps with 
delays or delay connectors with detonating cord, to reduce total pressure, and 
must avoid use of submerged detonation cord. 

10. The Commonwealth must use decking when possible in lengthy drill holes to 
reduce total pressure. 

11. For seismic exploration, the Commonwealth must use non-explosive sources 
when possible or use linear charges for open water shots or buried charges. 

12. The Commonwealth must used shaped charges to focus the blast energy when 
the submerged surface charges are necessary, reducing energy released to the 
aquatic environment during demolition. 

13. To protect the Hurricane Barrier, blasting must be conducted consistent with 
the Corps of Engineers ' March 1, 2013 letter to the Commonwealth (as clarified 
by the Corps' March 8, 2013 email). 

Very truly yours , 

~---7~ ~ 
d'nes T. Ow~ns III 
Director, Office of Site Remediation and Restoration 

Cc: 	 via email 
Gary Davis gary.davis@state.ma.us 
Carl Dierker, dierker.carl@epa.gov 
Dave Lederer, lederer.dave(a),epa.gov 

Cynthia Catri, catri.cynthia@epa.gov 

Phil Colarusso, colarusso.phil @epa.gov 

Chet Myers, cmyers@apexcos.com 

Jay Berkland, jborkland@apexcos .com 


3 

mailto:cmyers@apexcos.com
mailto:catri.cynthia@epa.gov
mailto:dierker.carl@epa.gov
mailto:gary.davis@state.ma.us


 

 

 

 

 

   

   

Attachment B
 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION I 


FIVE POST OFFICE SQUARE- SUITE 100 

BOSTON, MASSACIDJSETTS 02109-3912 


July 24, 2013 

Via electronic and first-class mail 
bwhite@MassCEC .com 

Bill White 
Director, Offshore Wind Sector Development 
Massachusetts Clean Energy Center 
55 Summer Street, 9th Floor 
Boston, MA 0211 0 

RE: New Bedford Harbor State Enhanced Remedy- South Terminal Project Blasting 

Dear Mr. White: 

I am writing in response to your June 27,2013 email regarding EPA's June 13, 20l31etter, in 
which EPA set fotth the conditions on blasting for rock removal that would likely be 
included in any formal moditication of the Final Determination for the South Terminal 
Project. You requested clarification ofCondition 7, related to maximum explosive weights. 
As you know, EPA has been in technical discussions with the_Commonwealth' s engineering 
consultants. focused on the question ofwhether Condition 7 in our June 13. 2013 letter could 
be modified to _require that the total weight of the explosive charge "per delay'' (i.e ... per 
delayed charge) be no more than 50 pounds, rather than limiting the total weight of all 
explosive charges per shot to no more than 50 pounds. 

After detailed review and discussions of the JASCO acoustic modeling report and supporting 
studies. and in light oftechnical memoranda submitted last week to EPA from JASCO (dated 
7/ 12/ 13) and Apex (dated 7/ !7/13), we have concluded that Condition 7 can be modified to 
specify that no more than 50 pounds of explosive per delayed charge with a minimum time 
delay of25 milliseconds (ms) between charges be used. We believe this modified condition, 
coupled with the other conditions previously specified and discussed below, should assure no 
adverse pressure and impulse effects on fish. 

The delay time between detonations is a critical fa.ctor in our determination that Condition 7 
can be modified to limit the weight of explosives per delayed charge, rather than the total 
weight ofexplosives per shot. This is because the JASCO acoustical modeling study 
analyzing pressure and impulse impacts from blasting at South Terminal modeled the effects 
of a single explosive charge. The technical question under consideration was: at what length 
ofdelay time can we safely assume that the impacts of multiple, delayed charges become 
non-additive, and effectively result in impacts similar to discrete, single charges? 



shall the total weight of explosive charges exceed 50 pounds per delayed charge, with a 
minimum time delay of25 ms between charges. We also expect to add a condition not 
mentioned in the J1,me 13, 2013 letter, to specify that all blasting must be conducted with the 
clean parent material left in place. These conditions would apply to both pre-split blasting 
and production blasting unless and until the Commonwealth provides justification, as 
previously described. for a change in the delay time for pre-split blasting. 

We look forward to working with you to resolve any outstanding issues regarding the South 
Terminal project. 

Sincerely, 

ens~~ 
Office of Site Remediation and Restoration 

cc: via email 

Gary Davis gary.davis@ state.ma.us 
Carl Dierker, dierker.carl@epa.gov 
Dave Lederer, lederer.dave(a),epa.gov 
Cynthia Catri, catri.cynthia@epa.gov 
Ann Williams, Williams.ann@.epa.gov 
Mike Marsh, marsh.mike@epalgov 
Phil Colarusso, colarusso.phil@epa.gov 
Chet Myers, cmyers@apexcos.com 
Jay Borkland, jborkland@apexcos.com 

Literature Cited 

Bullard, J. K. 2012. RE: Route 52 Causeway Replacement & Somers Point Circle 
Elimination Contract B. I...etter to Kostas Svarnas, U.S . Depa1tment ofTransportation, New 
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Wright, D.G., and G.E. Hopky. 1998. Guidelines for the use of explosives in or near 
Canadian fisheries waters. Can. Tech . Rep. Fish. Aquat. Sci. 2107: iv + 34p. http://www.dfo
mpo.gc.ca/Library/232046.pdf 
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New Bedford 2013 - Operational Blasting Plan General 

GENERAL 

This Operational Blasting Plan (Blast Plan) for the New Bedford Marine Commerce 
Terminal project was developed from requirements for drilling and blasting in 
Contract nwnber 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 

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 ofmechanical dredging alone. 

All drilling and blasting, including protection of existing structures, will be conducted 
in strict accordance with contract specifications and local, state and federal 
regulatory requirements and safety procedures. The entire work effort will be in the 
state of Massachusetts. 
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1.2 Definitions 

All 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 countdovvn. 

All 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 firing 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 t hat 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 CPPV)- 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 totallbs of explosives in the blast divided by the CY of rock. 

Primacy 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 
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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 vvith three mutually perpendicular geophones and a linear-scale 
microphone that measures air-overpressure. 

Stemming - Crushed stone in compliance vvith contract requirements, placed in the 
unloaded collar area ofblast 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 ofunfractured 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 from a very small blasting pattern to 
production scale blasting patterns, during which time ground vibration, air 
overpressure and w1derwaler overpressme is monitored lo ensure lhal these 
parameters remain within contract and regulatory limits. 

Window of Opportunity - A two hour time window during which the blast event may 
occur. 
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1.3 Project Team & Qualifications 

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

{>- MACEC j APEX Project Owner 
{>- Cashman Weeks NB General Contractor 
{>- Contract Drilling & Blasting LLC Blasting & Vibration Consultant 
{>- 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 

ChetMyers APEX Project Manager 

Cashman Weeks NB General Contractor 

Shawn Wyatt Project Manager 

Stephen Tobin Dredge I Drillboat Manager 

Stewart Chandler Site Safety & Health Officer 

Paul Poirier Project CQC Manager 

David Norton Drillboat Superintendent 

Nathan Gilbert Drillboat Superintendent 
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Contract Drilling & Blasting LLC 

Albert vanNiekerk, PhD PE 

Ralph Reese 

Ken Tully 

J ohn Tognazzi 

Ed Dunn 

Linda Walker 


J oseph Ghandour 


Connie Baldwin 


Ed Harvey 


Cathy Mace 


Explosives Supply, Inc. I Dyno Nobel 

Ken Morris (Explosives Supply) 

J ohn Joseph (Explosives Supply) 

Bob Combs (Dyno Nobel) 

New Bedford 2013 - Operationa l 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 

Vib ration Control Technician 

Explosives Distributor I Manufacturer 

President 

CEO 

Technical Service 
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1.3.1 Qualifications- Blaster-in-Charge 

The Blaster-in-Charge for this project will be J ohn Tognazzi. His resume follows 
below: 

JOHN TOGNAZZI 

Blaster-In-Charge 

ACADEMIC QUAUFICATIONS 

st. John's High School, Shrewsbury, Massachusetts 

CERTIACATIONS 

Blasting l.Jcenses. New York City. Massachusetts, Rhode Island 

PROFESSIONAL EXPERIENCE 

Contract Drthng & Blasting LLC (Florida) 2010 • Prcsont 
Business De~lopment Manager 

Rosponsiblo for man;,ging sakis proooss and managing cricn;, for solocting and pursuing 
potential opportunihes. Thfs Includes col&cbng proposal ll'llormabon rrom stakeholders and 
assimilating the data 10to an established process for managing, executing and fulfdl1ng proposal 
requests, traclung eactl stage or asStgned proJeds assunng that proposals are e~ecuted 
eff!Cient!y Conbi:Me to the company marketing activities. inoludi'lg website . bfan<fng and 
promobonal matonals. 

lmpaa Or~ling and ~smg (New Halll)Shire) Aug. 2009-Jan 2010 
Technical Services Consultant 

ProVIded teehnieal and shot s.ervicas, providod shot dos.gn and layout servicas. Responsibla 
ror product selec:tJon and application of n~lectric and e~ctric detonators. ProVIded 30 Laser 
Profiling and Bore Tracking information and provided report gcncralion. 

A·l Onllrtg and Blasting (Massachusetts) Apnl 2009- Aug 2009 
Technic<ll Services Consultant 

Man;,god tho drilling and blasting oporation for the Modw.Jy MA wastewater project. Blaster-in
charge responsible for purchasing and storage of all explosrves usad on-site. Complied with 
local, slate and federal requirements for permitting and ord1nanc:e nandlrng ResponSible for 
seismic monitori'lg and report generation. 

Austin Powdor Co"'4'any (Oh1o) Jan. 1988- July 2008 
Techniul Servic@s Manager 2005· 2008 

Provadod techn.cal assistance In tha application of oxplosiws to koy accoum. Including MWRA 
watru tunnel expansion projeds and quarry operations Responsible for planning, desgn, 
product :oeloc:tion vendor oegotmbons and selection. Compfied ~ local, :>tate ond federal 
authonty s roqu•oments ror permitting and ord10<1nco handbng and inspections of pcoduct 
storag& Sites. IJ\Iorked With site managers to rooet all tim& •oes. production goals and budgetary 
requirements. Responsible for product pcocuroment, rnvontory management and distribution to 
various customer sdes. Managed blasting c:tews and drilling contractors. 

~ume-John TcgltaZZr 
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Locatto n Manager 	 1990-2005 

Managed storage and distribution sM with a weekly product turnover of $60,000.00 seMCing 
customers In Manach~J$etl's and Rhode Island Responsible for scheduling services Inventory 
procuromont, management and dJStnbution Responsible for floot DOT compliance and sito 
maintenance. Respon$1ble to local, state and federal authorities for comphanoe of all mandated 
req\liremerlt$ or the permitting, st«age, distribution and inventory of produc::ts on-site 
Rospons1blo for ontlre salos cyclo. Initial cortact, quotos. negotiation and closing. Stalfod, 
trained and managed btastlng crews, dnvers and laborers. Conducted MSHA and company 
roqulrod safoty lfaimng. Managod all driling contractors at various customor Sitos. AccountJng 
function included AR, AP, cash flow and payroll prooessmg . 

Sales and Technical Representative, Massachusetts 	 1989 - 1990 

Responsible for ontirc $8lcS cyae· inti:! I contact, quotes. negotiations, closing and managomcm 
of accoum 1n Massaeoosotts and Rhode Island. Responsible for schedul ing and managing 
bl<lsting crow for stone quarries. site , sewer and underground tunneling contractors. Provided 
technical support to customers. nc:tl<ing design sei'VIC&s a nd product application. Co"l)llod 
with local, state and federal authofily':> reqwement:> for perm11t1ng 

Senior Blaster 	 1988 - 1989 

Provided blasting soMCCs in Massachusetts and Rhode Island. Provided oonvcyanoc of 
product to cust omer srtes m accordance With local, state and federal regulabons 

PRESENT &PAST PROJECTS 

• 	 AQgregatc. Inc Quarry eb$ting, st Croilt, USVl 
• 	 Creamer- Sanzari JV, Court Street Bridge Removal, Haci<ensaac. NJ 
• 	 OH Griffin, Explosives Demolition of tho lmponal Sugar Plant, Sugarland, TX 
• 	 OH Grlff~n. Rte 25-70 Over French Broad RIVer Bnctoo Domobtlon. Nowoport TN 
• 	 Graat lakas Oredga & Dock Company, Naw York a nd Naw Je~y Harbor Channa! 

NaVIgation Improvement SOFT Pro,ect, Newark Bay Channel$, Contract 4 , 5-NB-1 , NJ 
• 	 Great lakes Dredge & Oocl< Cof'T1)any, LLC , New York and New Jersey Harbor Channel 

NaVIgation Improvement 50FT ProjeCt, Kin van Kull Channels, Contract 5, S-KVK-1, NY 
& NJ 
Hunter Roberts Con:>tnJction G roup. Willow Hotel, 120 W 57Ul st Rock Excavation 
NowYor'k, NY 

• 	 J. O'AnnuOZJO & Sons, Inc.• MTA 86"' st&.'!bon Opon Excavabon, Manhattan. NY 
• 	 J.H. Reid General Contractors, Route 36 Bridge At Shrewsbwy River , Monmouth 

County, NJ 
• 	 Kio>Mt.. VVillis Avenue Bridge Roplaccmont. M3nhattan &Tho Bronx NY 
• 	 Mayr~eh Construc:bon , 57th Stroot Oevolopmont, Manhattan. NY 
• 	 Northo.ast Dredg~ Equipmont Col'l"'p3ny LLC. New York & Now Jersey H3rbor, 

Channel Improvement 50 Ft Pro.rect. Newark Bay & Arthur Kill Channels, SNB2/SAK1 . 
Contract 11. NY & NJ 

• 	 Northo<lst Orodg~ng Eqwpmcnt Compilny. LLC, Now York & Now Jorsoy Harbor. 
Channel Improvement 50Ft ProJCct. Arthur Kill Channel SAK2, Contract 13, NY & NJ 

• 	 Omega Oemohbon Corporation, Hol·wood Power Plant, Slarrmer ~~~ Removal, 
Holtwood, PA 

• 	 RJ Corman Railroad Group, National Docks Bergen T unnel Ctearanee. Jersey Crty, NJ 
• 	 SSK Constructors, 2nd Avo Subway. nnc1 St Station, NowYor'k. NY 

Psge2o/2 
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1.3.2 Qualifications- Blasting & Vibration Control Consultant 

.u~.,..o~~Q ! E ~11?9 

Section 1 - MA RINE DR ILLI NG & 8LASTINO 

Contr.-ct Onllmg & Blasting (COB) pariiQIP3ted m numerous nujor nav.gallDn dlanrlel and 
harbor e>.pans10n proj(lcts. '" locations from Nol'1h Amont4l and the North Sea to Cllpo Horn , 
e1ther as COF1SU tant. or thro~h seW-perlormlng ltle dr~llng a!"ld blasting operatllms 011 a tuJn-key 
basis As blastlf'g and Vibration ~nsultant COB actively part~ted m ltte desigl'l aod 
axecut100 or the uflderv.-atct drilling and blastJng actlvtllos wilh out customers Most of fhose 
projact5 were OeJ)Itll®nt upon lhi! suocesslul des.gn and l'fl)lc~rerution by COB of progrumo 
to rntlgatc the pott>nllal enV•ronrnontal ~ffe~ or 1.1\&!>8 projQCts, suet! as blast1nduood \lfbrallon 
or underwate1 overpressu1e 

ProjGct location3 il'ldudo the Nl'w York and New Jcrsoy Horoor ble Columbia River lfl the 
Paclfc Notthwest the Panama Canal In Panami, thO Port of"Wilmngton. the Porto' San Juan 
In Puerto RICO the Port of Freoport W1 the Grand S;,t.ITlillii ilnd the Pori of M1am Port of 
T11mpa :tnd Port J.1eMte. 1n Ronda Our customer fi5t •ndldcs major mternotJOnal dredg rtg 
co~rnes. such ~s Great Lakes ()(edge & Ckl~ Cornpal'y, Weeks ¥anne, Beall Stuyvesant, 
Boskahs, Viln Oord Dredg111g and Manne Corrtractorlii and J E. McAmis Inc For a co~te 
ltslift9 of pto)e<:ts. refer to the COB statement or Ouaii'+CatJons. 

A selec:Jon or projects completed ITl recent years IS shown beloW Some of these pro)ects also 
Included monltor~ng of Under.wter overpreswre as a resutt or btsstlf'lg A more c:ofl'l)tete list ~ 
nvallab'e upon request. 

1.1 	 NEW YORK AND NEW JERSEY HARBOR CHANNEL NAVIGATION 
IMPROVEMENT 50FT PROJECT. Af{Tl1UR KILL CHANNELS. PLUS KVK ;t 
BUOY & WESTERN 1,000 FT OF EUZABETH CHANNEL CONTRACT 15, 
S-AK-3, KVK #10 BUOY & WEST-ELIZ fCONTRACT II W9120S-13..C-4012) 

1.1.1 Scope o f Work 

Bbsmg Consultant Vibrat1on Mon.:Oring ConiUitllnt 

1.1.2 	 DuraftonofContraQ 

Maron 2012 to Ptesent 

1 .1.3 	 Place or P@fformance 

Poft of Nevr.uk, l<ijl v;m ~ul Croflllel. Arthur l(,ill Co3nnets New Yortf ;!l"'d New Je~y 

1.1..4 	 Proj@Ct Ownt!r 

The P~n .Autllonty of N~wVofit and Naw Jan;~y.and US Armt Corps of l:.n9<1'1"en; 

l ,1, 5 Customer 

Gni!at Lak{ls Dreoga & Dod!. CoJT'fl3ny, LLC 

1 1.6 	 Challenges and salubons 

Bcca~~ ~ scvoral prov.ous blast•rg protocts withm tho Port of New York :11\d Now Jcr:.\iy, 
lherll ~ e11.1lems public seOS!W1tY to tills PIOJE!el Very ciolle coopernbon iS requ.red wllh USACE 
~nsulta'1b and oll'ler sta~etlOider.s and ,.~1;1-besed rronsgement of bl.lst daliJ (BiastVlewm) 
has beon roplu'"'"tad to t.u:ifitalo enfollT\ltion transfer nl!ar roaH11T18 The blasting zonos :ua 
wtltnn narrow snip etlannels ~th vory ~y snip trotOc schodu~es Tharc oril two hl!i1D11Cal bndgo 
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511\Jc-Wres ~In blasbng Impact zone . as well as also ournerous resldentl&l and commercia l 
pfopcrtlc-s ,-...,idl must be protected as me blolst zoOCJ approactocs to under 100 feet A ma,10r 
c:MIIengo 1s !Mt we are working mrnodtat!lPy 1n front of the docf<S at sevsrat m:srtns termMI~. 
Thl$ requires very c;fose coord10ation \Wh Ule USACE the Pllol A$socrataan, and Vessel Traff~c; 
of tha USCG. Tha Portcr New York ni'MS New Jerse~ I~ the busoest port on the East Coast, and 
one of the INJOf ports on the C:OI.Ifll:ty Addi\IIOrnJI conoems are that bla$t•ng ~I be conducted 
V4ithin 70 r~t of marina infmstf\ldUto sovar~ly d;urragod by l!umeano S.I'Cty &tr•tm c::~re 
~sl be e ><e~ to oat exOJcefbate &!mag9s 

1.1.7 	 Referenees w.th Contact 1n!orrnaUon 

• Great lakO$ Otedge & Dock ColllX!ny.LLC 

Stew l&wre~ ProJect Manager (630) 240~93 

• US P.rmy Corps of Engmeens (New York Olstnct, 
Salvatore (Sanv ~to. Resrdent Engmcer 1'201l 433-9232 

1.2 	 NEW YORK AND NEW JERSEY HARBOR CHANNEL NAVIGATION 
IMPROVEMENT 60 FT PROJECT, ARTHUR KILL CHANNELS, CONTRACT 
13, S-AK-2 (CONTRACT# W9120S-11..C-0018) 

1 2.1 Scope o f Work 

Bbsung Con&~lmnt Vobr:!bon Monllonng Consultant 

1.2..2 Our01tion of contract 

February 2012 ~rtup (ongoing) 

1.2.3 	 Pl..ce o f Perfo t'mQnce 

Port of New Vork and New Jersey • EIIZabOth, NJ and staten Island, NV 

1.2.4 	 Project OWMr 

Port Aultlority of New York artd !'few Jersey and the US Army Cqrps of Engine~!"$ 

1.2.5 Customer 
Nort.heast O.edg1ng Equlprnanl Company, LLC 

1 .2..6 	 Chatle.nges and solutions 

Because or so11er:1l pro111ou~ blasting projects Wllhln tho Port of NQw Vol')( and New Jor~oy, 
tnore I!> el(b'omo publiC ::.ensGIVlly to ltns proJect. Vary close oooperatJOn J:> reqUired :vrth USACE. 
consultonts af'd olhor stakeholders <~rid Mb~sod managcfl'l8ot of bl3~>l data (BiastVIOw'""l 
has bee!' tnptemonted to racllltate ll'llorrTBI.IOO llansfer near real·~rne- Tho blasting zone t!. 
wi:hln :1 nanowshlp dlannel VAih a 11ery busy ship traffic; sdledule There ~re se11etal histoncal 
strucrures \'JIIhin bfsstJ'lg impact zone:, es wei a$ also numerous rosidonrot and commerci:JI 
properti~ v.tllct\ m.Jst be p1otected as the blast"'~ approoctles to wtl'tln 100 fl;!et Tne rmJOr 
challenges aro threo t>igh prcs5u~ POL r11cs ~upplying one of .n. bl.lsl4lst airpons f't lho area. 
These ~nes pass tMth n 20 lael of the bottom of the subdrllt In the bora-noles. therefore 
rnnovatrve solut1ons to oonlrol b~ vib~tx)n were requ1red to be developed The plpe-nE' 
comp.Dny roqurrad no:ar ro:~ llnrc reporti~ of Vibration '-"ol s :tftGr oacn bb~ 

1.2..7 	 Refereoc:~s with Co ntact rnfonnatlon 

• NontmastOr"~rng Equipment Co~l'ny, LLC 
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Steve Tobon ProJect Manager (617) 89<HI600 

• IJS Army Co~ of EngirJeers (Now Yortf CMtrict) 

Salvaloro (S1!ml Dldato, Resident Eogio~;or C:Wll 433-9232 

1.3 	 NEW YORK AND NEW JERSEY HARBOR CHANNEL NAVJGATION 
IMPROVEMENT 50FT PROJECT. NEWARK BAY AND ARTHUR KILL 
CHANNELS, S-NB-2 / S-AK-1 - CONTRACT 11 (CONTRACT # W9120S-10-C
0023t 

, .3 1 	 Scope of Worlt 

Bbst:lng Consulla~t. VtbratJon ~ontomg ConSOJ~nt 

1.3.2 Duration ofcontract 
May 201 1 slartup (ongoing) 

1.3.~ Place of Performance 
Pon orNew York and New Jorsey 1Bayonne and ERaootll, NJ and Sbton l!ltal'ld ~IY 

1.3.4 	 Pro]ect Own~r 

Tho Port Auttlo~ of Now York and Now Jorsey and ltlo US Armt Corps orEngo:noers 

1 3 5 	 Custo~r 

Nortil411st [)fedging Eqwpmant Co~ny, LLC 

1 3.8 Challenges and solutions 

Eklcauso of several prov10u:r blastmg I)(O}Qdfo withtn tho Port of NGW YoJ1( and N~aw J1usoy, 
lllere b exiTema pobloc ..en:soiNdy to thl$ pro,ect. Very dose aooperatlon Ls requored Wlh USACe 
~nsulttms tlnd otner stakeholders end Vit!b-based rnan11gement of blast data (Bia'it\/low,_) 
has beer, t~lomontcd to facili tate ll'!formattOt\ traM"ror "e4r rc:~l·lii"'''I. Tncro aro SOWiral 
hl$tor!Cal ~ucturos v.lhln bbstlng mp;~ct zone that must tl'! ptotected 1'hG blasUng t oile abuts 
an adiVO container termil'lal Vo\th a v~ b~ s~p uaffie scil6dulo Thoro -are also numorcus 
rosadl!flbal and commercial propel1les ~lch rr&Jst be ptoteded from oossoble blast I!Xluced 
"'brat>on 

Tho ....~l..us.tablish&d e~n1es orodueis salecbo" us.ed in tno Port of Now York and New 
Je~y for more thi1n 20 yea~ ~rm obsolete With the dosure of the man~actlJring faCility A 
now but eq 111lly robost and effigent selection of oxplosrv~ produce and 11itbting systems 1/i'ill 
ba tmpiGmentod 111 GOI'!Suttatlon w11h a new exp~vos Mipplklr 11~ cu~Omlr l)$1sonnol COB 
WI~ pravt<ie classroom and hBnd5-0ll tralntn!iJ as 'Mill il1' lac~ltate the transom to the new 
product ooO'Ib4f\Otion 
1.3".1 	 References with Contact inforrrwtlon 

• Northeast Dfedg111g Etjuopment Corrp3ny. LLC 

Sto~ Tobin PtoJ&a Managor (6171890.()6()() 

• US Afrrt.t Corps of Engineers (NeVI Yolk 01:.1rlct} 

SalVatore (Saml Otdato Resident IU\g1neer (201) 433-9232 
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1.4 	 COLUMBIA RIVER CHANNEL IMPROVEMENT (CRC1)2009, COLUMBIA 
RIVER, COLUMBIA COUNTY. SAINT HELENS, OREGON AND CLARI<' 
COUNTY, WASHINGTON (CONTRACT # W9127N-09~0U) 

1,4,1 Scope of Work 

UndaMntcu Ot•lhng & Blilst--.g Conttactor Underwatar ~rpreS!:iuta Moru!orong Adv~or 

1.4. 2 OuratJo n o f contraot 
November 2009 to Februaty 2010 

1.4.3 Place ol Performance 
Columbts Rl\ler OreQOn I Washington 

1.4.4 Project Owner 

US A.frr'¥ Corps of Eng•Milrs 

1.4.5 Customer 

J E McAms loo. 

1.4.6 Chall~nges and cotutions 

Becaut;a of the presence of several ptotected I ISh SJJeoe.s, underwater dntt ng and blalshng In 
the Cok.tl1'1bl;l ~ivor is ctoscly regulated by the Oregon dcp;Jrtmont of FISh 30d Wildftfo and Oltlcr 
enVItoomcntalagooeoes As a result. numerous restnebofls .,.,'9rtt pbced on drrdtng and blasting 
acbVltles. In addfbon to these enwonmental resrrlct10ns, the d,llboat WilS operated tn a very 
bu:.y shlpp~ng channci\-.Mlt extreme tido val"'8tions end swift curTOIIts. Tile project W3s c..<ecuted 
1n the mtdd~ of Wlflter. wrtl'l add~onat C1'1a•enges presented to the crew by ttle ltarsll operating 
erwtr0flmen1 

Upon co"""le6on of the projca 550,000 SQ tt of bos:sll w.lS l*lsl~ tor dredgtog by undorwator 
dnlh11g a lid bbshng wtrh more than 4 000 holes drilled end blasted rn S5 days fM bi<Jsl1tlg was 
oomplcl4d weU 1)1\o;so of sched.llo 1)nd Wllhin the tn..Y,'Cltor v.o11< ponod v.'lh no muwnulblo 
IIT1J3d. on the environment 

1_4 7 	 Ftefere~s With Contaet m rormatlon 

• 	 J E McAm:s Inc 


Scott Vandog11tl, Conllact.Manager (530) 891-5061 


• 	 US Am"! CotPS of Engineers (PorUapd Olstrlctl 


~rvnGarmre, Resoent Englnee~ 


1.5 	 NEW YORK AND NEW JERSEY HARBOR IMPROVEMENT 50 FT PROJEO.T. 
KILL VAN KULL CHANNELS. CONTRACT ti. S~KVK-1 (CONT RACTfl 
W9120S.08-C.()00-4I 

1.5.1 	 SCOp!! of Work 
Bt.l5tlw.l Consultant. Vibmllon Monltonng Consultsnt 

1.6,2 Duration of contract 
April 2009 lo December ~010 
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1.6_3 	 Placf! o f P~!rformance 

Port of New Vorl< and New Jef$ey, Staten Island, NY 

1.6A Projeet 0\M"'., 

The Port Aut1lonty ofNew York and NewJersey ~Joel US Armt Corps of Eog1neers 

1.5.5 Customer 

Gr~ll3kosOf~ & Do~Co~ny. LLC 

1.5.6 Chall~ng~s and solution s 

Becauso of several previOus blasting pro~ in tno KiU van Kull Ch31'1f1CI. th~re is oxtrcmt 
pubhcsensltiVIty to lht'S projed Very dose- cooper.IUon l:s requtred With USAGE consubnts and 
other stakeho~f$ lnd web-based IT"I<Inagemenl of b~ data (BiastV~ew•l4) has been 
hmlemontoo to taallfaro lnform1ton transfer nC\'Ir ro:~l·timo Thcro aro sovel'81 hlstoncal 
st~uctures wthln bm~l:.rlg r~cl. ume. Including a 9111 Memorial and the Staten Island Ferry 
To1'1"!1oal There vre .also numerou~; res!Oenttal and <::Orm'ltlrci31 properties V.illctl mJ$1 be 
protected from possrblo bbSI lnduood vibration 

Too weU-estabhshed e~piOSIVes product' selee1ion uSEd ., the Port of New York and New 
Jorsoy for more than 20 yoars bocamo obsole14 With tho dosure or tho rmnulactunng fae~l.ty A 
Mw. but equally robll!lt and effiCIO"'-, selactlon or el!plo!Wcs products ~nd lnf'!Jetlog sy:,toms 'Mil 
be if11)1ernented If\ consultation wiltl lhe ex®sives .$\lpplier end customer porsonnel C06 Will 
provtdo classroom and hands-on lrawung a$ •.wl as facirrtalo tho transition to ltlo now product 
combmallon 

1.5.7 	 Referenc~s YAth Contact Information 
• 	 Grel!l Lakes Dfodgo B. Dodc CofT1)any LLC 


Chus Gunsten, Contract Manager \118) 981·2700 


• 	 US Almy ~rps of Ell9lneer:; (New York Oo:.trk:1) 


Salvatore (Sam) 01dato Resdent Engmeer (20H 433-9232 


1.6 	 NEW YORK AND NEW JERSEY HARBOR CHANNEL NAVIGATION 
IMPROVEMENT 50FT PROJECT, NEWARK BAY CHANNELS, CONTRACT • • 
S·NB-1 (CONTRACT # W9120S.07.C-0015) 

1-&.1 Scope o f Work 

Sbsmg Con:;ultant Vibrabon Mondomg Consultant 

1 6.2 Duration o f contract 

May and June 2008, Fall & \Mnter or 2010 

1 .6.~ Place of Perfonnance 
Pon of t-l avJ Yor1r :~no New Jorsoy, Elizo:lbeth 8 Nowark. NJ 

1.6.4 	 ProJect Ownef 

Tho Poo Autllonry of Now York and New Jcrsoy arKi US Arrry Corps of Ellgincers 

1.6,6 Cu stomer 

Gn:!at lakesQredge & Dode Company LLC 
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1.6.6 Chal~gu and soluuons 
E'l(plosives I)I"Dduc~ (Pourve> end Dobline) preVIOUSly supphed by ETI for marme bbslmg 
proJects on the East Coast became obsolell! In the rmnth.s leading OIJ to the start. ol the proj!!d 
because lflo cofTl)&ny wa!o bought by Oyno Nobel and t119 manufaetmi'lQ faQiity dosed 
Bmsung had to bG co~ted Wlltt ~ very ~IYIII.OO lnw'ltory of blastmg agonts. and tnli~IJilg 
sy&tems Innovative blast <)&slgfiS were StJccessl~olly wnplemented to achieve cootlnued bbst1ng 
produc:uon and QQMrol blast effect 

In tne $ocond phase ot the projGet, drtllng and bh:lstJng operatiOtls were ~ueoessfully modlfoed to 
eccommodale a roew rat1ge of e~osoves products and imbabllij sys1ems 

Blast1ng took pbce w'ltnin I 00 ft of tlw dOcks of tflC Port or Newark and blasoog ac#iltCS ttad to 
be carefully coordinated v~ v eS$el contlol and maritime tenants 

1.6.7 ReJerences with Contact mrormahon 

• 	 Gf4!.at lak'OS Dredge & Doct< C4f"1Pany. LJ..C 


Chns Gunsten. ComractManagor (7t8) 981·2700 


• 	 US Armt Corps ot Engt~ (New Vorl< Olsttect) 


Salvatore (Sam) Oodsto Resrdent Engrneer (201) 433-9232 


1.7 KILL VAN KULL AND NEWARK BAY CHANNELS, NAVIGATION 
IMPROVEMENT 60 FT PROJECT - S-KVK-2 (CONTRACT # W9120S..05.C 
0004) 

1.7.1 Scope o r Work 
BlastJng Consultant, VibratiOn Monitoring Cons.ulcant 

1 7 2 Duration of contract 

June 2005 to Apnl 2007 

1.7.3 Place of Petformance 

Pon or New Yo111 and NewJersey Staten 154and. NY and Bayonne . NJ 

1.7.4 Projeet Owner 
The Port Autllo~ oJ New Vorl( and Now Jorsey,und US Army Corps ofEnu10eers 

1.7.5 Customer 
Bean Stuyvesant LLC 

1 7 .6 Cn allenges and solutions 

S·KVK IS amongst tl'lc buslost MVlgatlon:ll channol& In tho wor1d and clo!:o coordinauon With 
ve~l trefflc conltol was required Tl"ll!te weta numerous (1!$tae~lal and COTTVTV!rclal properties 
SS wen llS htStofical ~U~ Ylitl!O ftle blast ilrpact ~009, .....,;.;_h had to be protected Qy a 
C3rarully rmiUiged V•btatlon Control Program. 

1.7.7 Refer~= with Contact information 
• 	 Bean Stuyve!iilnt LLC 


Frank Bclcsirro, Propet Manager (504) 259-5390 


• US Almt Co!p!> of Eng•neOI$ (New York Otw!Ct) 
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Salvatore (Sam} Dtdato, ReSident Engtneer (201) 433-9232 

1.8 	 ARTHUR KILL CHANNEL NAVIGATlON IMPROVEMENT PROJECT , 
CONTRACT 2 ~CONTRACT W912DS.05.C.0003) 

1.8.1 Scope o f Work 

Blasmg Consultant VibfltJon Monllorltlg Const~ltant 

1.8.2 	 Durat1on ofc onlr"3el 

Apnl2006 

1 8.3 P~ce ofPerform'lnce 
Port ot Nel!t York a111i New Jersey, Staton lsl~nd, NYand BayoMe, NJ 

1 .8 A Project Owner 


Tho Port AlAho..-y of Now York ~nd No~~~r JarSby. and US Armt Corp. or E.ngii\Ck\rs. 


1.8.5 	 Custo~ 
Great lskes Cl!'edge & Oocfc Cof'rl)eny LLC I Bean stuyvesant LLC 

1.8.6 	 Challenges a nd solutions 
This. projact W!lS exeruted by a joint venture between ~ targo oreclgtng oorrpan~H 01nd close 
r:o~rotion wrth rrultiplo parbciPants 'MIS roquircd to sLJCoe.ssfulty co~lclc tho proJect ~Mh 
aU lno other proJ(ldS In the Port of fllew York and Now Jersoy. thore ~o<o.oem nurrorous rosldenml 
and oornrnercml properties as vie II as lltstorical ~ures. 10 blast tm()acl ~ne 

1.8.1 	 References With Contact mforrnatron 

• 	 Bean Sruwe~11tLLC 


Fran~\ Bek!slroo . Project Manager (504) 259-5390 


• 	 US Aim/ Corps ol Engi11eers (New Vofl( Dis1ncl,l 


SaiVi.!lore (Sam) Otdato, Resident E:og111eer 1201) A33-9232 


1.9 	 KJLL VAN KULL AND NEWARK BAY CHANNELS, NAVtGATlON 
IMPROVEMENT PROJECT. PHASE II, AREA 5, CONTRACT~. NEW YORK 
HARBOR (CONTRACT I# DACW51.02.C.0001) 

1.9.1 Seope ofWD4k 

Blasmg Consultant. VlbmtJOI'I Mon110r1t1g Consult=~ !'It 

1.9.2 Ourallon of contract 
June ~002 to June .2005 

1.9.3 Place o f Performance 

Port ot N~wYortc and New Jersey, Stoten Island, NY and Bayonne NJ 


1.9.4 Project Owne1 


The Port Authonty of NoWYorkand Now Jors.oy and US Armt Corps of E.ng~oorr. 
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1.9.15 Customer 

Bean St\I}'Yesant I Great Lakes Dredge & Dock Company Jornt V!!nture 

1.9.6 	 Challenges and solutions 

Thts projec.1 'Mis executed by a J01111 venture belv.@en t\w la rge dredging co~antes and do-~ 
tooperalion wim mJlttple part~ntswas required to su~ssful!y Q)~e the proi-a. As on 
all tho ot/lor pro)OCtS rn the Pon or New Vork and Now Jei'SI:ly thor~ wero num@toos rasldGntkll 
and oommeraal propertJes, as well as hLStoncal sln.tcti.JI'I!s In blastlf'T1)ad zone 

The wo[f( effOfl continued through two ~roters, ....t~en lt1e challenges of Oomg srrvcture 
tnspecbe>ns al'!d vtbfatron monrtonng 111 cold weather had to be overcome to complete tne pro)ea 
successf\Jiy 

1.9.7 	 References With Oont~ct Informati on 

• Bean Stuyvesant / GLOO N 

FliiWI Belesrrro Projed Manager (SOol!) 259-0390 

• US Army Coil)$ of Eroginocrs (New Vork Ot$trtCtt 

S3lv&tore (Sam} Did;lto RosKk:nt Engineor (201) 433·9232 

1.10 	 CONSTRUCTION DREDGiNG, 42fT PROJECT, FISHERMAN CHANNEL 
THROUGH LUMMUS ISLAND TURNING BASIN, MIAMI HARBOR. DADE 
COUNTY, fl (CONTRACT #I W912EP..04.C..0024) 

1.10.1 Scope of Work 

Bbsnng Consultant Vtbr&tiOn Monitoring Consul~nt, Underwater Pressure Monitomg 
consu~nt 

t .10.2 Duration o r conl.l'3ct 
March 2005- October 2005 

1.10.3 Place of Performance 

Mlam F'L 
1.10.4 Project Ownet 

Port of Miam an9 US ,.rrryCorps of E'lg.-.e~rs (Jack5orwi•ll District) 


1.10.5 Customer 

Great Lakes ~dge & Do'*Corrpany. LLC 

1.10.6 Challenges 01nd solutions 

One of the mart conoarns. on ttus projoc.1 was l)totodlon of marine 1'1"1111'1'V'n:lls and ,.ovcral 
p rotected rmflne wddlefe spectes Tile blastrng program was corrpeted Wl!h no harm to manne 
rTl3ITimiiS or fish 

A:. a pail Of 100 l'l"mnne mlmmal protedon pr~ram. undor...v:itor p~ssuro mon tort~g and 
inlerprotahon of the resulting data \Yere requlfed 

Sllce ttl~ proJect was rn the Port of Mmrlll and rn close proxnmy to the crutse shap termn3l, 
dnlhng and bbstlng required very closo eoord111ation with 1/esscl trafficoontrot 

1.16 	 Revision 1.0 © Contract Drilling & Blasting LLC 

mailto:belv.@en


New Bedford 2013 - Operational Blasting Plan 	 General 

1.10.7 	R&f4H~&$With Contact information 

Great Lakes Dredge & Dock Company, LLC- dnlhn!i & b&aslln!i 

• S3m Morrison, ProJact Sponsor (630) 574 -2920 

USACE (Ja~111lle OcsttlctJ - UndeiW:)tsr pr111SSUre mondoMg 

• Tem Jordan Bcloglst- ~vrronmental Bronch (904) 232-1817 

1.11 BOSTON HUBLlNE PIPELINE PROJECT 

1.11.1 Seope o f Work 
Onll1ng and Slasttng Const~ltant , VroraiJOn Monrtor.,g Conwltant Underwater overPtessure 
momtonng 

1.11.2 Durationofcontract 

Oe<:ember 2002 to Febtuary 2003 

1.11.3 Place of Performance 
&tom. Boverly Harbor. Massachusetts Bay & Weymoum. MA 

1.11.~ Project Owner 

Algonquin Gas Trarn;miss10n Company 

1.11.15 Customer 
S10Jt otfshote 1 Great L1kas Otedge & Cock Co~ny, LLC 

U1 6 ChaiiMg~ al"d solutioM 

Beoouse the prOJOct took pl3ce durirv the \'.inter rronths extreme 1oe aondrtions were 
on<lOuntored end mo.do dtllltng allO blasting difriCWL Tho Port of &non •s -a ~~ry busy port w1h 
plenty of mantlme tmlflc and close cooperatiOn ~It! wssel trahlc oonttol was requited 
ProtacbOn of fl'l<1Me spoeies W3S of prlm3ry ll\1)0rt\netl rof ltlrs projec:t. thus the roqwomont for 
undo!Wllter pressure ITIOnitorlng 

1.11.7 	References with Contactlnrormatlon 

Gre~t L:sko5 Orc~o & OQd; Con)p3ny, llC 

B~l Han!:On. Contract Maru1get (830) 57~·3469 

1.12 WILMINGTON TEST BLAST MITIGATION 

1.121 Scope ofWork 
Bbstng Consultant Vibrsllon Monrlonng Consultant. Underwatet Pre'SSure Momtorlng 
Consu~nt 

1.12.2 Duration o f contrac1 


Wintor of 199811999 cPtmeo 1), Wlntorof 19991'2000 (Ph3to II) 


1.12.3 Plaet! or P8formanee 

Wilroogton. NC 
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1.12A Projec:l Owner 

Porl of Wilmrnglon and US Army Cotps of Eng1nee~ 


1.12.5 Customer 
Port of W1lm1ng\on and US Army Co~of Engineers (Phase I) 

local Tov11ng In<: (Phase II) 

1.12.6 Otlallenges a nd solutions 
DGbrls tn tl» water was a con~tan t c:hal~nga and had to be overcome. Tho 'SOle purpose of 
Ptla~ I of the projec:t \WS to monito~ underWater overpressure itS part of a s1tldy of the effect 
of underwater blasting on rmmc Wlldrrfo During trio subsequona doeponing PfOjccts, protodJoo 
of several endaovered rrerlne Wildlife speoes would be of pnmary ~rtaoce 
1.12.7 References with Contact information 

• USACE {Wilmington O.strlct) 

John C:~ldw:ill (910) 251~586 

1\i,o,,..,2012 
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ALBERT P VANNIEKERK PhD PE 

President I Blasting Consultant & Vibration Consultant 

ACADEMIC QUALIFICATIONS 

Doctor of Philosophy ( Explosives Chem istry) 
NewMexico Institute of Mining and Technology, USA 

1993 

Masters Degree (Chemical Engineering) 
University of Pretoria . South Africa 

1991 

Bachelors Degree (Chemical Engineering) 
University of Pretoria . South Africa 

1988 

CONTINUING EDUCATION 

Progra m in Financial Management and Investments 1998 
University of South Africa , South Africa 

International High Tech Seminar on Blasting Technology 1997 
Blasting Ana lysis International. Boston , MA 

International High Tech Seminar on Blasting Technology 1995 
Blasting Ana lysis International. Orlando. FL 

Certificate in Industrial Marketing 1995 
Ra nd Afrikaans University, South Africa 

Short Course in Technological Innovation. University of South Africa 1994 

Various Management Training Courses 1988- 1999 
Sasol Limited, South Africa 

International Society of Explosives Engineers 1990-2012 
Annual Conference & Technical Seminar 

PROFESSIONAL QUALIFICATIONS 

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

CERTIFICATIONS 

Bureau of A lcohol. Tobacco. Firearms and Explosives- Federal Ex plosives User Permit 
New York City Fire Department (FDNY) - Unrestricted I All Purpose blasting license E10 
US Small Business Administration - Small Business Owner 
MSHA Surface Blasting 

Resum: - Albert P vanNiel<erk PhDPE Page 1 of6 
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AWARDS 

USACE Certificat e of Appreciation 
Columbia River Channel Improvements Rock Removal 2009/10 

USAGE Construction Performance Evaluation (Outstanding): 
Columbia River Channel Improvements Rock Removal (W9127N09C0026) 
Drilling and Blasting subcont ractor to J. E. McAmis, Inc. 2009/10 

Western Dredging Associat ion 2011 Navigat ion Dredging Environmental Excellence Award 
Columbia River Channel Improvements Rock Removal 
Drilling and Blasting subcont ractor 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 (AIChE) - 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 

PROFI:SSIONAL AFFILIATIONS 

Western Dredging Associat ion (WEDA) 2010 
National Demolition Association (N DA) 2008 
Florida Shore & Beach Preservation Association (FSBPA) 2007 
American Shore & Beach Preservation Association (ASBPA) 2007 
Internat ional Society of Explos ives Engineers (ISEE) 1990 

PRESENTATIONS & PUBLICATIONS 

Panelist- I SEE Panel Discussion on Electronic Detonators 2004 
Teacher- MSHA Training Seminar . Beckley, WV 2004 
Spea ker - ' Best in t he West' ISEE Chapter Meeting 2004 
Teacher - MSHA Training Seminar. Beckley, W.J 2003 
Spea ker - ' Best in t he West' ISEE Chapter Meeting 2003 
Spea ker- Great Lakes ISEE Chapter Meeting 2003 
Spea ker - Great Lakes ISEE Chapter Meeting 1999 
Speaker - High Tech Explosives Seminar, Boston 1997 
Spea ker-Canadian Mining Conference 1997 
Speaker - South African Institute of Mining Engineers Annual Conference 1996 
Speaker - High Tech Explosives Seminar, Orlando 1995 
Spea ker- South African Ins tiMe of Chemical Engineers Annual Conference 1994 

Resume - AlbertP vanNiekerl< PhD PE Page 2 of6 
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Develop "Train-the-Trainer" program for UNI TronicTM Electronic Blasting System 

Master Trainer - UNI T ronic nA Electronic Blasting System 

Trainer- "Explosives Chemistry 1 01" 


vanN iekerk, A.P & Brower, K.R., "Decomposition of Composite Explosives Conta ining 

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

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

Deve lopment 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 
Pape r presented at ISEE Conference 1997 
Pape r 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 l lC (Rorida, USA) 2007 to Present 
President 

BlasTech l.l.C. (Minnesota, USA) 2004 to Present 
President 

Sasol North America Inc. (Minnesota, USA) 1999 - 2004 
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- 1999 
Manager, Bulk & Nitrates Business 

Sasol Mining Explosives (Secunda and Witbank, South Africa) 1992 -1998 
Manager, Bulk Business I 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- 1990 
Process Engineer 

Resume - AlbertP vanNiei<erl< PhD PE Page 3of6 
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PRESENT & PAST PROJECTS 

Contract Dri lling & Blasting 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 Fal ls Intercha nge, 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 G riffin, Demolition of 125' Boiler Unit, Ft. Worth, TX 
• 	 DH Griffin, Rose Tower Demolition & Site Improvements, University of Alabama, 

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

FL 
• 	 DH G riffin 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 Demo lition, St Louis, MO 
• 	 George Harms Construction Co. Inc., Route 70 Bridge Remova l, Brick, NJ 
• 	 Great Lakes Dredge & Dock Company, LLC, 2009 Strathmere. Sea Isle City, Stone 

Harbor and North W ildwood 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 Cofl"l>a ny, 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 Cofl"l>any. 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 50FT Project. Newark Bay Channels. Contract 4, S-NB-1. NJ 

• 	 Great Lakes Dredge & Dock Company, LLC, Walton County I Desti n Beach Restoration, 
Walton & Okaloosa Counties, FL 

• 	 Hayv.rard Construction G roup, Walls Duplex Pile Driving, Fernandina Beach, FL 
• 	 Hunter Roberts Construction Group. Willow Hotel. 120 W sr•St Rock Excavation. New 

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

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

Resume - AlbertP vanNiel!erl< PhD PE 	 Page 4 of6 
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• 	 J. O'Annui\Z.IO & Sons. lne .. MTA ~ St ~bOn Open Exeava110n. Manhattan. NY 
• 	 J.E. MeA.rnls, Inc., Columbia River Channel Improvement Projed, St Helens, OR 
• 	 J.H. Reid General Contractor~. Route 36 Budge A! tho ShreYI$bury Rtvor, Monmouth 

County, NJ 
IQewit, WAJS Avenue Bridge Replacement. Manhattan & The Bronx. NY 

• 	 LeW3re Construdion Co . Vibration Monioring, SR21 Over Black Creek. Middleburg, FL 
• 	 Manson Construction Co . A . Pierce Shore Protedion Projed, St Lucie County, FL 
• 	 Manson Constluctlon Co., Palm Beactl Harbor Maintenance Dredging, Palm Beach 

Harbor, FL 
• 	 Manana Quarry, Quarry Onling, Manana, FL 
• 	 Martnex Consti'\IC'bon, Inc . New Rrver Inlet Channel Reahgnment and Beach 

Restoration . North Topsail Bocch. NC 
• 	 Marinox Construction, Inc., St Johns County Shoro Protection Project, St Augustine , FL 
• 	 Mayrr:::h CoMtrucbon, 57"' Stseet Development, Manhattan, NY 
• 	 MECO Oemolrbon, E.xplos1ves Oemohbon of 190 Ft. Stack, Okl Harley DaVIdson Plant.. 

York, PA 
• 	 Mld\•~est Mole, Permars Run Relief Sewer. Steubenville, OH 
• 	 Mid\•test Wt~kiog. Demolition of 8 story Children's Hospital A Worth, TX 
• 	 MtSOnor Marlflo, lslo of Palms Pile OnVIflg, lslo of Palms. SC 
• 	 MISOnor Marlfle/Subaquoous Services, LLC. Jup~ter Inlet &ach Fill Placement. Palm 

Beach County. FL 
NASOI, Orieans Bridge Demolition, Slidell, LA 
Norfolk Oredg1ng Company, Beach Placement, Rockaway Beach Queens County, New 
York Cilly, NY 

• 	 Northeast Dredging Equipment Company, LLC, New York & New Jersey Harbor, 
Channel Improvement 50 Ft Protect. Newark Bay & Arthur K1ll Channels, $-NB2JSAK-1 , 
Conlr.lct 11 , NY & NJ 

• 	 Northeast Dredging Equipment Comp;:~ny LLC, Now York & Now Jersey Harbor. 
Channellmptovernent 50Ft Project, Arthur Klll Channel, SAK·2 . Contract 13, NY &NJ 

• 	 Olsen Assoaates. Inc . Techrucal Review - Port Everglades Sand Bypass, Port 
EVC!rglados. Fl 

• 	 Omega OomollbOn Corporation, Holwood Po\ver P1<1nt, Slammer \Nail Removal. 
Holtwood PA 

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

• 	 Parsons Brlllkerl'lotf Construcbon SeM<»s Inc.• Fullor Warren Bridge Rept1cement 
Project. Jacitsonville FL 

• 	 PCL Civil Constructors Inc . Mathews Bndge Traffic Monitoring Project, JacitsonVJIIe, FL 
RJ Corman Railroad Group, Nabonal Oodts Bergen Tunnel Clearance, Jersey Crty, NJ 

• 	 RW Hams Inc., (H8) Del Ubbty Pole Project, Bentonvtlle, AR 
• 	 RW Harris. Inc.. Winnsboro Pololino Project. Blytho\'tOOd, SC 
• 	 RW HarriS, Inc., J1m Mooro Road -Sharon Church 230KV Transmission Uno, Auburn, 

GA 
• 	 Seaward llllame, Jordan Bndge Gantry Truss Removal , Chesapeake, VA 
• 	 Soupcon Inc , Sateltte Beach. Fl 
• 	 Southwind Construction, Beach Erosion Control Projea, Pinellas Courty FL 
• 	 Southwind Construction. Maintonanoo Dredging (rvwl). Volusia County FL 
• 	 SSK Constructors . Z"" Ave SubY.oy, 72ftd St Statjon, New York, NY 
• 	 Superior Comotrudion Co., Inc., DriiHng Pier Caps & Installing Dowels, SR9A & SR 202 

JTB lnlerchange, Duval County, FL 
• 	 Testa, Max Brewer Bndve. Orihng Bn6ge Piers, Trtusville, FL 

Pl>{Je 5of6 
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• 	 Transwest Manufaetumg. LLC. ~r Hammock ~ar~ Crook) Flood Control Channel. 
Phase One - Consbuctlon Dredging, Manatee County, FL 

• 	 Tutor Perini Corporation. Wotld Trade Center, Greenwu;:h St Corridor Constn~c:tlon, New 
York. NY 

• 	 Van Oord Dredging and Marino Contractors, Blast and Vibration Consulting - PacifiC 
Access Cl\annels, Panama 

• 	 Weeks Marine Inc., Beach Renounshment Pre & Post-Cond1bon Video, Sandbr1dge, VA 
• 	 Weeks Marine Inc., Shore Protection Project, Ft Pierce Beach Renourishment 2009, Sl 

lucie County FL 
• 	 Wooks Manno. Inc.. Shore Protection Pro)OCl. Nassau County. Fl. Fomand.na Beach 

Renounshment 
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RALPH M. REESE, JR. 

Blasting & Vibration Consultant 

ACADEMIC QUAUACATIONS 

BSM E with Minor in Kinomalic$ and Medlanism Design, University of Florida 
Numerous Management short courses 
ISEE Annual Blaster Tralnmg Seminars 

CERTIACATIONS 

American WeldlOg Society Certified Weld1ng Inspector, Certficate No 8606114 1 
Blasttng Licenses. Un1ted States: New Jersey. PenMy1van.a . LouiSiana. West V11g1nca . V.rgmla. 
NewYork Crty. Florida. ~rg.a 
International: B:lhamas, Brazil, Dorriniean Republic, and Pu9rto Rico, Newfoundland 

AWARDS 

USACE Cert lfica1e of Apprec1atlon 
Columbia Rmr Channel Improvements Roc!( Removal 2009'10 

USACE Certlflca1e of Appreciati on 
Colurmia Rrvor Channe~llmprovomonts Rock Removal 2009'10 

Western Dredging Anociation 2011 N"vigation Dredging Environmental Excellence 
Award 
Colurri>ia Rrver Channel Improvements Rock Removal 
Dnllng and Btastng subcontrador to J.E. McAms, Inc. 2QOSI10 

Western Dredging Association 2011 Annual Safety Award 
Colu~ Rtver Channel tmprover'I'IMB Rod< Removal 
Onling and 81ast~ng subcontractor to J.E Mc;Amrs, Inc. 2009'10 

AGC Bwld Amer.ca Award 1995 
Structural r.spection and Vibration Monitoring 
D~.~~~al County, Floncb, Be~ch Renounshmont Project 
Sul;)conqc:tor for Gulf Co!!51 Traihngs Co., a Qivl$aon ofT l James Co 

AGC Marv~n M . B l ac k Exc@ll~nce in Partnering Award 1998 
Clear Creek Phase II Boll; Culvert; and E nvironmental Center Phase Ill 
City of Atl:mta, Georgia 
Dn"ng and Btast.ng St.lbeontradot for Western St.lmmit Constructors, Inc. 

HONORARY SOCIETY MEMBERSHIPS 

Company of Military Histonans 
Ofdan del Mar Oceano 
Council on Amerkoa's Military Pa$t 
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PROFESSIONAL AFFIUATIONS 

International So<::iety of Explosive Engineers 
American Wolding Society 
American Soaety of Mechamcal Eng10eers 
American Society for Non-Destructive Testing 
Amoriean Soaoty for OuaiLty Control 

PROFESSIONAL EXPERIENCE 

Contract Oflll.,g & Blast1ng LLC (Florida, USA) 2007 - Present 
Mechanical Engineer. Blasting Consultant 

Rubin Iron Works LLC (JacksonVIlle, Fkmda) 2005-2007 
General Manager 

Re5pons1ble for englneenng, QC, ules, pYrchasing and adrrnnl$lrative management of a steel 
fabrication and machine cofl1)3ny spcc:iafrzing in the general fabrication of misc:elaneous 
metals. tanks, etc RIW IS one of the oldest fab shops ., Flonda, and IS a suppler of formed 
parts ro mosr tab shops in the southeast 

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

SuperviSed staff and coordinated al aspects of a dredg'ng proJect Coord11ated operaborr.; with 
the o...,er's RepresentabVe, and 0.'1!"1er's TechniCal Consultant 
Scheduled staff, dredge crew and toWing resouroes Has wo!i(ed on a vanety of private, 
govornmont. and U.S. Arrr'fo/ Corps or Enotnoers ProJOcts. Sc:hodulod steol wo!i( on drodgo 
while In shipyard for repa1rs , eSbmated work content and value, negotJated wth shipyard 
concerning price, supervised wor1t. oversaw quaity control, prepared drawmgs for 
undocumented work for subiTliSsiOn to regulatory body, and for sh1pyard to prepare quotation 

Contract Orilllg ;md Bbslli)Q. Inc. (Ja<*sonvlllo, Aonda) 1991 - 2001 
Blast Consultant, Vibration Consult ant. Project Manager, Spec1al Project Manager 

Responsibllltkls induded tho design ol variOus blasting projects lnduding the day-to-day 
management of dntllng and blaSllng crew. as wei as the assoaated technical reports required 
by the ov.ner and tho govammontal regulatory bodies. Managed teams of strue1ural inspectors 
as related to pre and post conditiOn lnspectJons of structures to precluded damage clams ln 
way of construction ac:tJVlics Managed teams of Vibration Momtoring Spccialsts as rolarod to 
tha documontabOn of eonstruebon related vbi'abOn. Designed stoel\vork for drfllboats required 
to ac:complrsh manne bla5llng, prepared esumates, superviSed steel fabncatlQn 

North Florida Steel, Inc. (Jaekson\lllle, Flonda) 1989-1993 
General Manager 

SuperviSed the day-to-diy management of a large steel fabrication and machme s!"lop affi•ated 
with North Florida Shipyards, Inc North Florida Stool is a hoavy fabricator specializing in the 
sales, purchasmg and admlmstrawe management or a steel fabricabon company support of a 
stupyerd operations and the heavy manne constructlon industry Typtcal proJects ranged in tho 
mlhon plu' dolar rango. usually "Mih extremely t:Qht 5CMdutos. 
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Weeks Eng.neenng, Inc (Jacksonv1lle, Florida) 1987-1989 
Machine Design/Fabrication Engineer 

Responsibilities included al aspects of Machine Design and Fabncation for this engineering 
dosign, fabricabon and orcctten COrf1>any spocilizing in the construcbon of chcrrical plants and 
process mach.nery mostly of exotic metals. 

Synorgobcs, Inc. (Gainesvtlle Florida) 1984 -1987 
QC Manager, Customer Service Manager, Operations Manager 

Respons1ble for Quality Control, customer seMCe, and day-to-<lay operations for a $15 rnlbon 
per y~rmanl.lfacturer of highty sP«!aliled mobio modJC;JI equi pment 

Intercoastal Fabl'tealed SysteiTI$, Inc ( Palatka, AoOO.a) 1980 - 1983 
General Operations Manager 

Responsible for engineering, QC, salos, pwohasing and administrativo management of a steel 
fabl'lc:abon and machine company speaahzing In the construcbon of dam locks, gates, and 
valves 

Quality Fabrication and Machine Works, lne. (lake City, Flonda) 19n -1980 
Vice Pre.sident-Engineering 

Supervt:sed an engrneetlf'lg departmenl lndudrng design. drafting QC, esbmatlng, bils of 
matctrial, and purchasmg Managed machioo, fabrication shops, and outsido 
erecbonlconstrucbon crews for a COfTllany deslgnl'lg and constructing forest ptoduct mils 

Prior to 1972 \WI'ked as an electncal engineer for Georgra Paaflc Corp., as an electrical 
engineer for Thomas E Gates and Sons. as a mechanical engineenng des~gner for Reynolds 
Smth and H1lls. lne.. and as 3 computer prograrrrmr for the University of Florida. 

PRESENT & PAST PROJECTS 
Contract Drilling & Blasting UC 

• 	 Advanced Blasting Services LLC, Route 5 Bridge over the Chickahorriny River. 
Charles City & James c.., VA 

• 	 Atlantic: Cry Dodl, Rod( Removal for Navy Cry Doell. Jacfu;onvtlle, A. 
• 	 BAE Systems Jacksonville LLC. ExploSIVes Launch Separebon, Jacksonville, A. 

Balfour Beatty Constructor, Bridge P1er Demolition, Cape Many. NJ 
Bean Stuyvesant.'CLOOIJV, Kiil Van Kull and Ne\'4rk Bay Channels, Navigation 
lfl1)rowmont Project. Phaso II. Ale:J 5. Contract 5. Statctn Island. N and Bayonne, 
NJ 

• 	 Bean Stuyvesant LLC. Kil Van Kull and Newark Bay Channels. Navigation 
Improvement 50 A Project, S-KVK-2, Staten lsbnd, NYand Bayonne. N.J 

• 	 Carl ThOmas Consttuctlon. Onl,ng. Groton. CT 
• 	 CBI Ud. (Chicago Bridge and Iron) SPM (Srngle Pol'lt Moonng), St. Eustatla. 

Netheriands Anlilles 
• 	 Citgo Pottolourn. Concreto Removal. Lake Charlos. LA 
• 	 Crowder Construction, lake G3ston Water ln13ko. lako G3ston. VA 
• 	 OomolltiOn Oyn3mic:s , Veterans Momonal Colsoum, Jacksonvllo, FL 
• 	 OH Grrfflf'l, ExploSives OomolibOn of Mass Concreto Slab - Mosaic FOitlla.er, 

Mulberry, FL 
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• 	 OH Griffin. Rhodo's Furniture Build1ng Implosion. JacksonviJio. FL 
• 	 OonJon Manne. Ho\oAand Hook llnedrlll~ng, Staten Island, NV 
• 	 EBY Construction Co., Palm Valley Bridge Removal JacksonVIlle, Fl 
• 	 Eng~h Construction Co, C50-1 , City of RIChmond, VA 
• 	 Fru.Con ConstructiOn Corp , Ft Thomas, KY 
• 	 Fru-Con Construction Corp , Hogsett, WV 
• 	 G.L Ho'Mlrd Co . CS0.2. City of Richmond, VA 
• 	 Goorgo Harms Construction Co.• Inc_, Routo 70 Bridgo Removal. Brick. NJ 
• 	 GLF Construction Corp. Bascule Bridge Pier Removal. Seabreeze Brldgo. Daytona. 

FL 
• 	 Great Lakes Dredge & Dock ~ny, LLC New York and New Jersey Harbor 

Ch<lnool Navigation Improvement 50 FT Project, Arthur Kill Ch3nools, Plus KVK ItO 
Buoy & Western 1,000 FT of Elizabeth Channel, Contract 15, S-AK-3, KVK tlO Buoy 
& WEST· ELIZ, NY & NJ 

• 	 Groat Lakes Dredge & Dock Cofr4>any. LLC. New York and Now Jcrs.y Harbor 
Channel Navlgatton lfTllrOvement 50 FT Project, Newark Bay Channels. Contract 4. 
5-NS.l , NJ 

• 	 Great Lakes Ored!ile & Ocx:k Company. LLC 46' ProJect, ~tranoe Channel, KW!g:; 
Bay. GA and Fornandtl\01 Harbor. Fl 

• 	 Great Lakes Dredge & Dock Company, LLC, Beach Nourishment ProJect. Great Egg 
Harbor to Peck 6each, Ocean City, Cape May County. NJ 

• 	 Great Lakes Dredge & 0oct1 Co~ny, LLC, GBS Float Out and Towing Channels, 
Htbernla Development Project. Nev.(oun<lland 

• 	 Great Lakes dredge & Dock ~ny, LLC New York and New Jersey Harbor 
Improvement 50 FT Project, K~l van Kull Channels, Contract 5, s-KVK-1 , NY & NJ 

• 	 Gre<!t Lakos Drodgo & Dock. CofTllany. LLC. Control Boca Raton Nourishment. 
Boca Raton, FL 

• 	 Great Lakes Dredge & Dock, Company, LLC, Inner Harbor Spit Removal, Grand 
Bahamas 

• 	 J E. McAmis Inc_, Colurrbia River ChannellfTllrovement Project St Helens. OR 
• 	 J.H. Raid GenGral Contractors. Route 36 Bridge At Shrew.>bury Rivor. Monmouth 

County, NJ 
• 	 Kie\lllt Constructors Inc • CS0.3, City of RIChmond VA 
• 	 Kiewrtrrldewater, JV, Long Port Bndge, Ocean City, NJ 
• 	 Manson ConstructiOn Coi'T1)any, Fl Piorco Shore Protection Project. St. Lucio 

County, Fl 
• 	 Mananna Limestone LLC, Quarry Onltlng, Mananna FL 
• 	 M1sener Manne, Freeport Container Port, Freeport Grand Bahamas 
• 	 Misener Marine Port Manatee Navlgabon ln'l>rovemenl, Port Manatee Fl. 
• 	 Mrsener Manna/Subaqueous Services, LlC, Jupder AJVWII Maintenance Dredging 

Bl!ad1 FIJ Plaeamont, Palm Beach County, FL 
• 	 Northeast Oredgr1g Equipment Company, UC. New York & New Jersey Harbor. 

Channel Improvement 50 Fl Projed, New.:~rl< Bay & Arthur Kill Channels, S-NB-2/S
AK·l Contract 11, NY & NJ 

• 	 Northeast Oredgr1g Equipment Company, LLC, Now York & New Jersey H<:~rbor. 
Channel Improvement 50Ft Project, Arthur Kill Channel, S·AK·2. Contract 13, NY & 
NJ 

• 	 Omega Demolition Corporation. Holtwood Powor Plant. Skimmer Wall Removal. 
Holtwood, PA 

• 	 Parsons Brinkerhoff ConstructJon Sef'IIICes, Fuller Warr en Btidge Replacement 
Project. Jack5onvilo. FL - Vibration Monitoring 
Phase V . Nowark, NJ and New York. NV 

• 	 Port of M1ami, M~arn Federal Harbor Blasbng Project. Miarrw, FL 
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• 	 RW Harris. Inc . (H8) Dol UtiityPolo ProjOc:t, 136ntonvi~. AR 
• 	 RW Hauis. Inc , J•m Moore Road - Sharon Church 230KV Transmss10n line. 

Auburn. GA 
• 	 RW Harris. Inc Winnsboro Pole line ProjeCt , Blythe\WOO, SC 
• 	 Soupcon, Inc Drilfing, Satelrte Be~ch. A. 
• 	 Southwind Construction. Maintenance Dredging (WWV), Volussa County. FL 
• 	 Superior Construction Co , Inc.. Orili ng Pier Caps & IMtalling Dowels. SR9A & 

SR202 JTB Interchange, Duval County, Ft. 
• 	 Testa Max Bri!\Wr Bridge , Drilling Bridge Piers, Trtusvtlle, FL 
• 	 Tidewater Construcbon Corp, Bent Removals 195/St Mary's Bndge St Mary's, GA 
• 	 Tray!or Brother, Bndge Pier Demolition Vilano, A. 
• 	 USACOE, Wilrnngton Te~ Blast Mrtlgabon, Wim.ngton. NC 
• 	 W .L. Haloy, Huguonot Water Main. Ridlmond. VA 
• 	 Weeks Marilo, Channcllmprovcmonts KVK4B. Bayonno, NJ 
• 	 Wcoks Marine Inc . . Bead! Rcnourlshmont Pro & Post-Condition Vldoo. Sandbfidgo, 

VA 
• 	 Weeks Manne, Inc., Shore Protection ProjeCt, Fernand•na Beach Nounshment, 

N3$$3U County. Fl 
• 	 Wostem Sui'TI'1W. Atlanta. GA 

RHume - Ra!oh M Aet:se Jr 

© Contract Drilling & Blasting LLC Revision 1.0 1.29 



General New Bedford 2013 - Operational Blasting Plan 

KENNETH L. TULLY 

Blasting & Vibration Consultant 

ACADEMIC QUALIFICATIONS 

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

CERTIFICATIONS 

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 
licensed Blaster in the province of BC. 
(Licenses Previously Held in NS, 1/'N, TN) 

PROFESSIONAL AFFILIATIONS 

International Society of Explosives Engineers, I SEE 
National Demolition Association 
Founder and 1" 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 blaste rs exams 
Consulted on the drafting of municipal blasting by-laws in Nova Scotia 
Drafted TMG Rock Contractors safety policy and manual for Dri lling and Blasting Operations 

PROFESSIONAL EXPERIENCE 

Contract Drilling & Blasting LLC (Jacksonville, FL, USA) 
Geologist I Blasting & Vibration Specialist I Drill ing Consultant 

Nov. 2008  Present 

Advanced Blasting Services (MI. Pleasa nt, SC, USA) 
Geologist I Blasting & Vibration Specialist I Drill ing Consultant 

Aug. 2005- Nov. 2008 

Indep endent Blasting Consu ltant ( Parrsboro, NS) Oct.1998 - July 2005 

Advanced Blasting Technologies (Princeton, 1/'N) 
Superintendent 

June 1997 - Sept 1998 

TMG Rock Contractors Ltd. (Kingston, ON) 
Atl antic Region Manager 

Nov. 1 995 - June 1997 

Rockwork Construction (Dartmouth , NS) 
Blaster in Charge 

April 1995 - Sept. 1995 

Resume- Koonelh L. Tully Page 1 of 4 
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TMG Rock Contractors ltd. (Nova Scotia Division) 
Blaster in Charge 

April1994- Feb.1995 

Risktech Consulting Services (NS) 
VP, Manager of Seismic Operations 

Sept.1989 - Jan.1992 

Seistech Blasting Consultants (Windsor, NS) 
Owner I President 

Sept.1987 - Sept.1989 

Atlantic Explosives Ltd. (Waverly, NS) 
Seismic Technician 

Aug. 1984 - Sept.1987 

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 
'NOrking hands-on in the loading of shots, compiling blast reports, procuring permits. pre-blast 
and post-blast mspecbons, seismograph operation, VIbration pred1ct1on and analys1s, water 
overpressure predictions, determination of Marine Mammal exclusion zones (including PTS and 
TTS zones) for underwater blasts. Projects have required ex1ensive underwater drilling and 
blasting, controlled shooting of large concrete columns and footings in close p roximity 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 I 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, F L. - Testa Corp. 
Broad River Bridge & Piers Demolition - Gaffney, NC. - Rae Constructors 
Genesee River Bridge Piers Demolition- Rochester, NY- Edward Kramer & Sons 
Saskonnet River Tra in Bridge Piers- Tiverton. Rl -Testa Corp 
Titan Ame rica Smoke Stacks Demolition - Miami, FL. - Testa Corp. 
Chickahorriny Bridge -Charles City & James City, VA - Advanced Blasting Services LLC 
Giant Cement Plant, Smoke Stack 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 
Hoii'NOod 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- Titusv ille, FL - Seaward Marine 

Resume- Kennelh L Tully Page 2 ol4 
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Court Street Bridge Piers Demolition- Hackensack. NJ - Creamer/Sanzari 
Willis Ave. Bridge Piers Demolition- New York, NY- KiewitJWeeks JV 
KAUT TV Tower Demolition -Oklahoma City, OK - Midwest Wrecking Co. 
Harley Davidson Pla nt, 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 Plant, 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- Arlington , TX - Dallas Demolition II 
Thomas Building Demolition- Dallas TX - Dallas Demolition II 
NASA Test Stand 4696 - Hu ntsville AL- Britt Demolition 

Underwater Roc k Project s 
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 - Northea5t Dredging 

Tunnel & Und ergro und Projects 
National Docks Berg en Tunnel Clearance- Jersey City, NJ- RJ Corman Railroad Group 
Steubenville Deep Sev~r Development - Steubenville, OH- Mid-West Mole Construction . 
Bolt Mtn. Coal Mine Face -up - V & G Construction, Beckley, WV 

Highw ays Projects 
Wendell Interchange , Wendell, NC- Barnhill Construction 
Highwoy 64 Development FrQnklin, 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 I Perini 
Roanoke Sewer Treatment Plant Upgrade - City Of Roanoke , VA 
LaVe rgne Industrial Park- Tennessee Excavators- LaVergne, TN 
Bayers Lake Industrial Park - Halifax , NS. Canada - Municipal Contractors 
Middle Tyger River Sewer Project- Lyman, SC. - Reynolds Construction 
Fairview Sewer 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 - S haw Group 

Construction V ibrat ion Mo ni toring Project s 
Tobacco Bay Reverse Osmosis Plant- Bermuda- Benmuda Ministry of Health 
Isle of Palms Marina Bulkhead Replacement - Isle of Palms. SC - Misener Marine 
Strathmere I Sea Isle Beach Re-nourishment- Strathmere, NJ - GGLD 

Resume- Koonelh L. Tully Page 3 of 4 
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Municipal Contracting Quarry Operations- Halifax, NS 
Bayer's Lake Industrial Park- Halifax. NS 
Barrington Passago Tomporary Quarry- Barrington. 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. 

ACORd I D•«_ ~~""') 
~....,.....-- CERTIFICATE OF LIABILITY INSURANCE 03.2112013 

TH IS CERTI FICATE IS ISSUED AS A MATTER OF INFORMA TION ONLY A NO CONFERS NO RIGHTS UPON THE CERT IFICATE HOLDER. T HIS 

CERTIFICJI.TE DOES NOT .O. FFIRMA TIVELY OR NEG.O.TIVELV A ME ND, EHEND OR A LTER THE COVERA GE .0. FFORDED BY THE POLI CIES 
BELOW. T HIS CERTIFICATE OF INSURA NCE DOES NOT CONSTITUTE OF A CONTRACT BET'WEEN THE ISSUING INSURER($), A UTHRIZED 

REPRESENTAT WE OR PRODUC ER, AN D THE CERTFICATE HOLD ER. 
IMPORTANT : ~the cert~icatehddorls anADDITIONAL INSURED.the polic)'(ies)must be erdcrsed. I SUBROGATI ON IS W AWEO, st.bject tothe 
terms ardcordaicn s ofthe pd icy, certain pdicies may reqo..ire an erdors emert. A shtemert <nthis certificate d:>es n d confer rig,ts t o the 
cert~icale holder in lieuof sucherdors em ertfsl. 

t___ 
n«.>LAJ(kl{' 

Aon Risk So>nrices Nonho>ast. Inc. 
@66)25J7122 ~47)~0:~~~ I :~~~A•Boston. MAoffice .o:.Uo .........


One F edera! Street ....,,...., 
Boston.MA02110 n«a.• =~.x. 10781108 

~~~U'$N-t'OUINC<.:<.YtHA~ lUI<.: 

w.4":1U( UI ~~~.: IAra~~A. UNDNF At. ...~Co~ P.-~1001 PA 't!h~ 

cas •ma• -Weeks N8, AJof• tVt tttP- ~!.): ~.-UJ-s.r»~J~~oo 2tt0 
519 9ol 11 s.tet ~c: 01CT\.118P~W.lY 
Qoloot, I.IA02169 -USA • 

~1:.: 8r.l.JR~n .uc:J ~INCOIIP.l.W' 

~.~ : 

COVERAOEI C ERri RCAJE . UMBER REVI llO. • UMB~ 

,Oitu"'rr~~'N'D'1trG ;..;:v ·R~~~·r.:~i'Jr:~e·:r.rc;~oc::.~o'lro"rf::.'"f"A,:v~~~Pi:"foui~,!~ffi".fo'ctu~~~:rum."~E'S·Puee'T%'Wt;&m~'ce~lr~T~~v"•ue 
ISSUED OR UAV PERTAI N. THE I NSURANCE AffORDED I Y THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERJ.IS, EXCLU>DilS AND CONDillONS 
OF SUCH POLCIES. LIUITSSHOIAIN I.L'.V AAVEIEEN REDLCEO BY PAI OCLAIUS. llmiiJ t hO<In 311 31 11QUt dod 
It.:I; ..... ......,.... PQU('IC.I"(.Lt'.."""N.I~.t 

1'1'-G.~H':IU~ .....~Lll: t~l Y.'.L tiiii,U."/11 lliiiiMLo7/t
. <OitH;;UJiri.U..t:ILII..,. Dt59'E..ai 1tlt!.'21h U.CH OC:U:U::E.NCE. 

..~ 


D"'""""' 
• C:O~IY.CI:ICAAL.L\Aa\.tn' ~D.DCD"'<W.<.>I.;-.:.-:..,. 
DC1.Uo£MOa; .,.,., oe><n>
......,..... a~·-l,.,. "t ~r~ 
D """""'"'C:UC.R.U.ACC:RO:AI't. 
CXII\.AOC~I't.LMF »'f'LL~~: I!RCEJU:r~-ca <S'ACC......,. c ~ C L.OC . NJI U .ttJ:IIII.LLI.H::ILII ""' '[1]732711-S Dt/1~ fl'tlllt:J 

CIJ... N CO-,..-eLL L""l' $1 ,11DIIID 
IE..a~~ C nt-NJ'O 

c 

IS/:DJJ;m 

AU.OIRNWAUf Q'lo RQDL ., N.AR'? F"11 c.--<1 
[]lOt~~NJ'O'S

. n .RD.wro1o 

.Hlrt"'~KDAAJ'O 
IODL ., INAR"" F"'l ......,.) 

c 
c 

PRCI'ItR~'.,D.UIIA.CC. 

1"-.....,(11 

< 1 u U'.....~LALIMS . O<>:U< UASILIMCII::Ih61l Dti'IS"Dl 1ttt!.'21h ~noa:::u:t~c:. $1DIIID.DCD 
. u.a:..'S'SUM:I Ca.A.,..~ S<CSSSOL. ACCt:E.CAFit. $1DIIID.DCD 

.<'1110,~&1, 

I.IEL.&EL 
II;JiotDu=re~..c. 

·~ru.rDr4$2S,IIIJ 

D 
~CI«.tJNOOr.'l't.N':lA UGN 

~U~.:ti'-G""t'l-/ LIA.t11.11""' Yll 
IACa::J161=aJS D.tiS'mO IW1S2114 

II ~~·.:~~ Ic D.,.... 
utf"Ht.OAC"at~~ 
analtN'\oiRr..l.~? 

,,~..........llt:f'"/ ftH'11 

N ~· ....... lt.L .UOt »:r.o.u.r 

lt..L. OI";,C,A'K"C.AD'PLOVC£. 

$1.11DIIID 
$1 ,11DIIID 

:X.'7"~~;;~";OPLQA.rDN~ ....... t..L.D~~~LC'I La t l' $1 ,11DIDD 
A Hu.&..PaJ, lbnEJ~~ L.~L'"" 

DIS9£TIIO 
Nc..li:IGlbJerr~ 

Dttlsatn3 11l1sa:lh .... -~ 
.!U fCl.~RC;'s.AC1 J~Ct:D"; U ELCOitiWZ. Protem& nse.rrntt f1.aiiiiii 

1 w" "'"' '"~'u"""" ~t:IPIUU U411!1fallj: n'IY'.LIU 
Eb:t'IOca.nll"\r% fSIJDJ:JD 
Aai~D* 

1.t'!K.:141• 1 ~H 0' CI~Uro I K;N'$I LGCAI ~N"S/..uta._u /(Ab tl ACOR D 101, Alldlt aul .-mn c lahlGul .. I f man qJia• l t;nqUIJI:d) 

N!WJBOOIOIGUarlle Th lll l131 
C EFni FICAt E NO LDER 

~U.U ~.., Cl' l "t. ~C'It l.t~~t:IW I~UC~"$ ~ C.:~c.:I:I.LW tfUCI~ IHt. 

t..•.ni Uroii(.;N IIJAit. 1~1~1'0 f«; I ICt..,...IU.. ~ UWY~UW IN.N,;(.X..;U l,IAH(.k¥1111" IHt. 
Man~huetb ClunE:nel"(Y Center l'tLiof..... l,~(i;'w."llfiC;:N~ 

55 SumorStroet, 9" F1oor AUi t«;l~l~1.,'\~IAiftiL 

Boston, MA 02110 ..SIG.~~~ 

A COR 0 2~ (2009.09) ® 1988·2009A CORD CORPORATI ON. All nltTis reser~~ed. 
TheACOROmme andiQ$P are regsteredmarks ofA COR D 
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c-w..~ Ha .o.!.W\Itfot ·•• 
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Addendum 3 21 1013 

Massach~tlt. Ce.an Enefg)'Center .s 'IC!Aed as aod•!Oflal ~tnd torG~ral uabll~ and~ cBurrber£.1loot llab< I \'I ~ 
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_._.,.. .mde< il ""It"" oonvac;or •51'".,.....x~ po01 10" ~ 

T,. il'l'le<Ntr,:JOfle!l,nsumt'lOII co.e-apeGcomCII('~, co:r•ply ~h I> rocoe t 04 nrurvnae ReqUtr8'Tlel!\':; Nltll'lTDP~ f>.1hrougt ;!. 
.o.•~ CUtkle<src;k~ not:JJ!P t nciilE;.oll', of Ma!i6<0dlu!.Edis C€an fnetg( CenterConlloltl f.I.J MA~EC..VlJ.Or:m~ 
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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 t he 
applicable federal, state or local level. 

-¢- Purchase, storage and use of explosives; and 

<¢> Transportation of explosives by land or by water. 


© Contract Drilling&. Blasting LLC Revision 1.0 2.1 



Licenses, Permits &Approvals New Bedford 2013 - Operational Blasting Plan 

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 ofAlcohol, 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. 

OEP~0£ l~ f1 ""-'SlJRY ~OF 1>J. COHO!- T08ACCO AN.:> F ~EAIWS 

LICENSE/PERMIT (18 U.S C. CHAPTER 40, EXPLOSIVES) 
... _....._.""" '"" -lakin•ol ,... XI. Or--c ..... c:-1 Aet ol tf711.- tlut ,......_. ......--(17 
CfR htt SUlJ'Ou IIIIO'f eJ11*11 lort llle IICIIv•lytlltel'*l Ut t llcent~•l W~"~ tt-. P I~atCN......_ T- 11. U'lliH 
Sc.ot c-..,.;,he,...._Mio.-- . -n tlleblllt-IWea-... S.."WARifiiOG - ·HOncu• ..., bKII. 

6-MA-021·33-40-Q0319 

·nto-..:U,110Jil.l:lltwl10-lllf"""'"..... 
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2.1.2 Authorized Agents 

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

57 O:He Stree:-. 

New BecF.ord, MA 02744 


~gust 13,2013 

Mr !'(en Mom$ 
Exp:osrves Sopp;'J rv.; 
695\Nestbfoci< Ro00 
R-,gNood NJ 07456 

Reference 	 Nsw Bedf<YC 1\.ian:-te Cl)1')(!l~rce Te<mnal Consuuroon 
1\~ Bt:dforc, 11assachusen~ 
Comracr No ~ACEC-i=Y 13-00lNB 

Mr rlloms. 

The foiiQitmg pe-sonnel are ouihon::e<lto s.gr :Or rece~ve anc use ex;Jiosl'le products on th€: 
above referenced prCIJe{t 

Name 	 Title 

St~phenTobon D-edgeiOnltJoat Manage-
Cavrd Nortoo D1!Iboat SJperi11tendert: 
111-at~n Gl!ben C'lllboa~ S:Jpenntendert 

Any add•;cons or oe!etions to the au.oonzec:l pe"SSmel w be conf.rme-.1 en wnllng b~ the 
underSigned 

If you -<Ne any que-soons r~ardii"g m.s cor-eSlXl1dei'Ce. pease con:act me uroders'Q:te<l at 
50! 259 5390 

Best regards 

Shawn~-at: 
Projea Aa'lager 
Coshrr·an Weeks N3 
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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 vvill 
issue permits to store explosive material prior to transfer of mat erials to the drillboat. 
A copy ofpermits 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 ofFire Safety. 

!i;f·••'-/ . c:V
BL.003t41 


81Uitng Cerl•flcaltt .of COI'IP411tf11!:J' 
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2.2 Transportation of Explosives 
2.2.1 US Department of Transportation 

The explosives products will be transported by road from the manufacturing plant or 
from the local storage location to the area designated by the New Bedford Fire 
Department on Fish Island, where the materials will then be transferred to the 
Drillboat I 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. 

© Contract Drilling&. Blasting LLC Revision 1.0 2.7 



Licenses, Permits & Approvals New Bedford 2013 - Operational Blasting Plan 

~TIED 'f.\TES OF \flo!RJCA 
OlPARTME'\TOfi1RA.~SPORTATIO 
Pli'£LI'II£ \ '\P HAL\RDOll. \t.\1 ERJALS $ .\H..n o\OMJ~lSTRA 110:-.1 

RA.l.ARDOL MATf'RIAU, 
CERTIFT T ' OF R£G1STRATJO='I 
FOR R.EGJSTRATION YFAR (S) 2010-.!013 

EXPLt>~IVl:.~ SLl'PLY lXC 
Attn ~CTII R 'tORRlS 
695 WI:STBROO~ ROAD 
RN(iWOOO. NJ 07456 

I hi• co:rtiJies i~ ••lac ~;u:wr.t isrHJSIQ<d walh lhe LL'\ D~a (lfTI"'Ibp<lfl1'ton..s req1.1rN I'>~ 
IHTR Pan 107, Subpart G 

This cendicatc li t\\lu..\1 wJOia lheiWiliL'Oiy t~f•IQ l} S C .Sill It 1 nnl.:a'lllt!lto 1lld nr bhlfy ti.u 
document. 

Ht'll· ~ot: 11111 710 SSI O·O~U ls~utd: U6117'10 10 E"tJ)In:~: 0!1 '111'1013 

The (nllnw;ng wu..tlc CIUJIIblnN Ill lhc JIIIIIC9" pl.oc.-,; "' flU2=tl lor ~ ;ocnal If lflru vauo h!!nl i!Jo: 
liltof l.llntt uf1l:11H;c:rtJtl~:."' ofRcJlitn!JCQ.! 

IIJ A""'')'o(lbtrqt~D'SLo·u·.l......_,tlii-.J...,1liPIMSA ..1 

{:!) llltS Califi,11e of~...tratll'lrl 


£acb f1Ct'"'lt &ul-)11"1 lit~ •t"Kl·~Uon ~CQU•m=nl mwt fumWI!bu ~.,·, ("anf>ale 1 fRqutr.~UOio 
~"' • Cilf~Y) m.l lill otlltt :ttt..W DIJ caiormm~DG pcNilli.IIC !he UJII'ITmaL Cl:1rl11111Wd 111 Lllc:n~u.tfllllull 
w u.,...!\t C.O u aw ~·m. i ~"" r'f lj!C\oiala cnt or lht I S lkf"1UiDDIIT of T~SDJ"ll'\\IJJo!l \lf!''n 
request. 

~cl· n or amcr IJ"tuu: ar fur.~ I mol oac Yc:llcl v~ IUbj<:cti.O lh4 n:JDitnlmn reqa•nmml 
mu~ kcq~ a copy c•f tnc: n11m11 Ccfti(K"lllc or R~on or 11110lllu ct.x:..mmu bd.~~ Lhc r~lluh 
namba lllentlic.J u llir ILS l>OI ll~WnJot ~"' N11 ,. ia taW u...,;i •lllllnlc~ l-1Pror \aKI (Dailu. 
"''() acmt-a.Ja:s 001 iPcluJet.i1 uud 10 ll1Cipllf1 ll!d:U.Jaas m.•m&IJ tll!l1e.:l 10 ~ ~gbllr.a.hrm 
n:qll.lm1ICUI l'~ Cat1~ tof R~ ar ~~~ 1.b1: n::pc:lllllltlbl.~Do.ha '"""t .... ll!!'..k 
••mW.lo:.llli"'" n::quca. m mfllr'Cmlla1t J'Cm"lotl 

fiW'InfCJOSJjc:Q. ~odt.otllhc lf117MdW• \bt<tt..Ja ft'OjtiOiflll~!fl ~~ FflH-{o!_ f"opc.:JK L'IJ ~ 
t.lawial.a SaG!!) ~duiiiiUimioct, S ~~ (of Tmn oanatioa. 1~00 N;,.,. Jcr.-") .,w,u SE. 
w..,;~, ''II""'- OC~59<J, ~q!kr.~e l!l"J 16 1>-4109 
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U.S. Oe;>attmeol 
ol Transportahon 
Federal Motor 
Carrier Safety 1?00 N-Jcney Awt, S E 

Administration 	 ~.DC~O!i90 

.Uy U, :I:Oil 

Ln ~ly rot•r tor 
Vl!tiO'l' 11~r; ;ralU 

~" lm.J:ll
nv.nDfm' 

IXl'WSTVI:I SOP?t.l' UJC 

'')~ ~ ilitUOK Rot.~~ 
ll\'t;;.o/000, •u o1cst:: 

pzAltDOI'IW MM'EJI1A.L8 D7Jrft' I"EaU''' 
.. ~•tY ~~ tD• 08·215l14•NJ-~ 

UC~•• Daceo May 31, 'OU~ 

'ftlo! .au.nsout I'.U.,..;l&b Sa!cty ruwt: lill"'.iPI a '•rltu:•tum o· t'h4! J:XKor ....~.d.:.r':; pcz.lsal.cm 
to illl>!l~ ill ~.bot t>:-JJCirtdt.loa at h.u.udowl ••tPr:la\~ ll•t'l'4 lr 4J CP'll l1~.40J D'l JOOto= vwbicle 
.1.n in.ter~t.a:l'! . 1!'lt.r~tuo, or !.ortUC'D ~Tc.-,. 

Tll\t IOXSP 1111\1 J» artOCUvto ~lr:nlt;; ~y 11, :11:U ..:>3 l~ .!lwrl..lvoo tJttougb .f.;id.• I • 'l!)1J ! 
'f9'Al cc.p&;~~y ulnt•lna cn~llliM. ~ •tt.b w~ re<z..i=_., " l>'lCWntaq to tbco .ar• Ql1 ""eur~t 
aov ~t or ~,~a hat~•lai• f~x ~ p=clectton or ~ ~lie 1:~ ~ t~> ~ oth41 ~ic&b1e 
r·..S~r"\ I'! C(\t Clai~ QC<n:t ~lii.L~cma and !l.lu..:riouc; l'.tt:A>r.al ~d:a:lontl 1'"'11\or~ ttt 
tiAlll.Ulln Dl.L41a04 Ylll canat.;ltUta sufbciBII-: cr.~ tor SWIDGJIIii'i<W\ () r Fo~t ltJn f>C thh; 
ma~rlcy 

llillflll ~ !leui.ste-nt lluru:tll':'lar.ncc. •t•n •wltab ,. ~r.fiillY t tll!! 1''<:7..11"' .;;xa .u ...,,~ tr~• a 
Deopercamc a ! "l<=r.>anat.!=. cato~r !l::nQ~ nriJIII I~• tbiw 'S.lu•! ~Lory• ar lr' t>thcr 
I.MlC..tt>•~· c:clil-! cr:=ult :!.n A pcrn: - l!W :;!qUU' g ti;~, lilll : of hU pon:n.t. t:c U~~.. ~ IJG u to 
.my •nuo lltbor.h:r .UOUld oor tJt, •" ~~ •t """' ~ 

ror '1'!*•~1or.• 1'09U"C1\fl9 tnia ~t )'Du. -Y ~ts.:t: Uw :nct:SA 11..~~ XA~~<tiltol.s Dlvloi<a •c 
:lD::• lt' ~lll . 

<:j.-L \;._ .B.... L d
.:l!bn \'A:I sr ...~gCl,,_ •, oru.:.r et ltnfcrc:.cc:zt .a.::... n.atoll~ 
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UNITED TATES OF Ai\lERICA 
DEPART lENT OF TRANSPORTATTO~ 
PlPEU:"ffi A""D R Z.ARDOOS tATERlALS SAFETY D!\UNl TRATION 

DAZ RDOUS 1\1ATERJAL 
CERTTFlCATE OF REGL. TRATIO • 
FOR REGISTRATION YEAR(S) 2010-2013 

Rq,.ristrant: JOHN JOSEPH INC 
Attn · lO:.NNETH R MORRJ~ 


oQ5 WESTBROOK RO 

RlNvWOOD, NJ 07456 

This cmities lh:u the regi'>tr:ull is reglSkrt:d wiU1 tlrc U <\, Ocpanroe.ut ofTransponahon as requirc!d by 
49 CFR Pori 107, Subpan G 

Tins certificate u; issued UJJcler the outbonzy of49 U.S..C .5 IOR. 11 is unlawful to alter ur fulsifv this 
doc.umenL 

R~. 'o: 06J710 SSJ 04-' U Tssu~tJ: 06117/lOJO Expir es: 06/30/ 2013 

Rccttrrl ~e~ping Requ h <Ptc:nls for tht Rtgi tT•tlun l'roJ!r•m 

( be IOII.:I"''ll'lg m·~· b~ milUII:ilUlc:d m r.ha rnnc:rpul rtn~c ofbtrstnc:ss ford p.:nod oi Uuet )Coli"> IITlTil lh~: 
tlate of IS!>U311Ce or rbrs Ce."lJficn~ ol Re tutnl.lrun: 

(I~ A copyof the: regiSir.lllOII stntemcnl ffic:d wrth PHMSA and 
(2) Thr~ Cemlicu1e I)(Rc:g~~lmliun 

Each pen~m SubJect to th~ regtruation r.:qlllrcmcnt must furrusb that pertun's C.:t!tUricate ufRegJStmllon 
lOr d oopy) and oU otber n:cordl! 11nd mfonm.llon pcrtl1lllng co lbe rurormauon conlluoed in the regJ!ItraUou 
stah:mcnt lu an lltlhonzzd represC!11WtVe or "J''CCI&I ug~t or the U S. Department of1'f'llllS(l{'rtaDon upon 
~tji.ICSI 

E3clr DNIOr cam.:r (pnvate or for-lute) and c:arh vc:ssc:l OJ)I.'rntor subJect 10 the regJ.Strauun requrrcmc:n1 
nm~t keep a copy of the C\IJ'ttnl Cemfict~te of R~oabon or another docummt heanng the regasmtion 
number tddllllfted as the: "U.S DOT Hazmat Reg. Nu ' 111 each 1.n.11:k und tn11;.k tnctOT or vessel (trlllc~ 
snd ~i-tnulc:l!l not Uletuded) used to ua·1sport buatdous materials subJeCt tD llte Trb'lstll'Uon 
requm:mcnt. l h~ U?mfic:ue of Rtgmmoon or document beanng the regt5tnUJIJn number must be made 
""·:ulable. upon requcsc to cnfort"ement pelf,(lnnd 

For mfurmatron, conmct the H.Jmudous Mat.crials RcgiSinliJon Manager . .l-'HH-61, P•pdme nnd lhttardoll~ 
Matenn.ls Safety Adm1mstmtton, U.S Department of Ttrubport.BllOn, 1200 New J~y A\'tlllle. SC. 
Wlbtnngtan., 0C 20590, telephone (201) 3664109 
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f~ 
USDc~t 
ol Transportation 
Fedeoal Mol~ 
CarTier Safety 1}((1 '!(ow ......., ......s E. 


•dm~nlatnruon ,\I~OC~ 

.1- -~ nu 
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."01111 • .:lOU;o~t 
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2.2.2 Port of New Bedford 

Approval has been granted by the New Bedford Fire Depa1tment for the transfer of 
explosives from 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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A map indicating the location of the Fish Island designated product transfer zone is 
show below. 
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2.2.3 US Coast Guard 

Caslm1an 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 • DU'AimiE!iiT"' APPLICATION AND PERMIT TO HANDLE 
~RCUIIfTY F""",r.ppwell

HAZARDOUS MATERIALS U.S CC».ST GOARO QMII ..<;a,~ 
c().410fl..-...oo r;. ~ ...~~· 
Tv FROU (Neltlll ._,_...., _,lipCDdtJ 
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100 Ce:'ltnll ~'...ye. Hlt.l.Sl:lE JW 0?205 

""""'N)Q._A.SS &lO...CZ MO.! 


CAIIGO IY PR();>ER SHIPPING HAlE .,..,......~llMM)OO cv-oo..; 
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SAFETY, HEALTH &ENVIRONMENTAL 

This section of the Blast Plan specifically addresses safety 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 in 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 ofsafety 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. All employees must receive clearance from the ATF for 'Employee 
Possessor' status. 

All 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. 


"'¢- 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 Drillb oat. 

"'¢- Nobody may take any action which may jeopardize the safety or health of any 


other person, or which may harm the environment. 
"'¢- Horse-play is not allowed. 
"'¢- Nobody is allowed to disable any safety system or fire protection system or alarm 

system. 
"'¢- 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. 

© Contract Drilling & Blasting LLC Revision 1.0 3.17 



Safety, Health & Environmental New Bedford 2013 - Operational Blasting Plan 

All accidents are to be reported immediately to the Project Manager. The SSHO 
investigates loss oftime 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. All visitors must sign in the Visitor Log Book when boarding the Drillboat 
and must at all times be accompanied by a company employee. Visitors will 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. 

3.18 Revision 1.0 © Contract Drilling & Blasting LLC 
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SAFETY AND ACTIVITY HAZARD ANALYSIS 
Drilling and Blasting in a Subaqueous Environment 

PRINCIPAL STEP POTENTIAL HAZARD RECOMMENDED CONTROLS 

TRANSPORT A TlON OF Fire Vehides.transportlng explosive matenals shall be equipped wilt! one or 
EXPLOSIVE MATERIALS more fire extinguishers of a type listed by a nabonally recogni:ted test 

laboratory 

Fife Persons engaged In ltle transportation handltng, or other use of exploSJve 
matenals shari not srndle cany matches, fireaiTTls, &mmoortions, or name 
produang devices tn the vehlcle(s). 

PoorVIStbluty Display all placards, lettering, or numbenng reqwed b)' tile U S . 
Department of Transportation (USDOn 

Premature Detonation ExplosiVes shall not be transported with any other matenals, cargoes, or 
crewmembers. 

Premature Detonation BlastJng caps shall not be transported 1n the veNde w1th other explosives 
wnless the conclitJons or 49CFR 177-83S(g) can be met 
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Premature Detonation No other 1tems shall be carried 1n the bed or body or any veh1de 0 
transporting exploSJYe materials *(!) 

Premature Detooat1on TransportatiOn of explosives from land to a watercraft shall be done 10 ~ 
ceMied and approved maga2:1nes and shall be supeMsed by a certified ~ 
exploSIVes expert ...... 

Theft of Produa 

Vehtdo Accident 

Vehicle Failure 

Velicles transporting explosive materials shall not be left unan.ended 

In case or an accident. No!lftcatiOn Instructions and Procedures on Securing 
a!) 8Si~&nt ~~ne WIJI be kept .n the VehiCle St S(lllmeS 

Vehicle shan not be loaded beyond rated capacity and the products shall be 
secured to prevent shlflmg. 
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read, wnte, and understand instructions in the English language 
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PRINCIP'AL STEP 

TRANSPORT A nON OF 
EXPLOSIVE MA TERIALS 
{c ontinued} 

~NDUNGOF 
EXPLOSIVE M.ATERIALS 
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POTENTIAL HAZARD 

Veh1de Failure 

Vehicle Fa.ture 

File 

F1re 

File 

Premature Detonation 

Premature Detonation 

Premature Detonation 

-Premature Detonation 

-Premature Detonation 

Premature Detonation 
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RECOMMENDED CONTROLS 	 :J 
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Vehicles transporting explosiVe matenals shall be in good repa~r. 	 3 
f1) 
:J .... 
2!. 

Only the au1hoozed dnver and h4shler helper shall be permitted to nde on 
any truck carrying explosiVe materials. 

Magazmes used for the s torage of dotonators shall be separated from 

magazmes stonng other explosiYe materials by the Mrn1mum Distance For 

Separalion Of MagBlloes as spec~fied In lhe Table of Distance or 1n an 

apl)(oved ATF combination magazine al)p(Oved by the USCG. 


Smol(ing mat~s. firearms. open names, or any flame pr«tuc::ing dev1ce 
shall not be permitted within 100 reet of any magazJne 

Smol(lng wid be at.lowed only 10 a designated smok1ng area approved by the 
OnII Boat Captain the USACE Safety Offrcer, and the USCG-MSO 

Only authorized and qualified persons should be allowed ro handle and use z8xPIOSIVeS. 	 f1) 

~ 
OJCont~uners shall be opened only with non-sparkling tools or mstruments 	 f1) 
a. 
0'Exploswe materials shall be removed from containers only as they are 	 ..., 
a.

needed f01 Immediate use 
~ -	 wExplosive matenats and/or pnmers shall be separated and taken to lhe 

blasuog area in theu ofig ,nal oontamers 0 
~ 

Primers shall not be made up In exooss of Immediate noe«l for holos to be 	 iil....loaded. a· 
:J 

Pnmers should be made up at the "srte specrfic· Drill Frame 	
Ql 
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IJQ 	 PRINCIPAL STEP 
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TANDUNGOF6J ,...II> 	 EXPLOSIVE MATERIALS 
s· 	 (condnued) 
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DAILY INVENTORY 
JUSTIFICATION 
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DRJW NG AND BLASTING 0 

POTENTIAL HAZARD 

Premature DetonatiOn 

Premature DetonatiOn 

Theft of Materials 

Theft of Mater1a1s 

Theft of Materials 

DniiLng 1n1o Loaded Holes 

PersonallnjlX)' 

Personal ln)ti'Y 

Personal Injury 

Personallni\I'Y 

Personal InJury 
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RECOMMENDED CONTROLS 	 w 

--	 0 
Detonators primers, or other Initiators shall not be stored ln the same ~ 
magaz~ne w1lh explosrves. or blasting agents .... OJ 

a· 
Magazmes m wt.ctl exploSJVe materials are stored shall not be used for any 	 ::J 

!!!.other purposes OJ 
6J ,...After loading a blast. all excess explosive matenals and detonators shall be 	
II> 

s·returned to the magulne day storage box IJQ 

6J" Explosive matenals and related matertals shall be stored In faolrtles ::J 

required under the Alcohol. Tobacco. and Flfeasms Regulations conta1ned 
Ill 27 CFR 55. 

Magazines are to be kept lOcked a t all bmes and the keys in the possesston 

of the Bl aster(s) 


Dnlllng and loading of holes shall not be earned on In the same rmmedlale 

areas Onlling shall be separated from loading by at least eight (8) feet 


Persomel unnecessary for 1t1e operation ate not allowed m the Blast Area 

Dnlllng and loading shall be performed by ttained Individuals under the 

supeMston of a qualified person 


Vl 
Safety glasses at1d lw!atlng prntecbOn shall be wom while rn a drtll1ng 	 Ill 

itenvironment 
-? 
IPersonal notallon devices ( PFO) shall be worn when on ded(. 	 11) 
Ill 
rtPersonnel are not allowed on the dnll tower Wh1le the dltllls opera~ng In a =r 

production mode ~ ,.,., 
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PRINCIPAL STEP 

ro"RtLLING AND BLASTING 
(continued) 

POTENTIAL HAZARD 

PersonBITnjury 

Personal InJury 

Personal tnj~ 

RECOMMENDED CONTROLS 

The walking surface from the magazines to the Blast Aroa shalt be free o-f -
trip hazards and obstructions 

Standaro aud1ble s.gnals shall be used to warn of a blastmg operation ( see 
~amlng S;!gns) 
ExploS-Ive matenals sh alT not be transported dunng crt¥oN changes -

rn 
:J 
:S. g 
3 
f1) 
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Personal InJury tn the event o f a thunderstorm lo9d•ng or charoes shall cease and the 
Lightning Present Procodure shall be followed. 

~a1ure Detonation - Expt~ve matetials shall be removed from their containers !0< lmmed.ate 
mtended use 

-
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Premature Detonation Pmners shall not be made~ •n or nearmagaZines and shall be made up 
on an "as needed bas1s • 

0 Product Fadure All drin holes shall be or a greater diametet than the cartndges or the 
exploStve loading dcwtees (pump hose). 

Product Fa11ure Magat:~nes shallbe kept t*ln anddry at ail bmes 
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~OADING FOR BLASTlNG 

Product Fa1lure 

Product Failure 

Persona!Tnjury 

Persooal lnjlX)' 

Personal lnJIX)' 

ExploSoJve matenals shall be arranged so the oldest stock Will be used first 

Explosive matelials shall be stored in their Ofiginal containers lying llat. 

EXplos.~ves w1Hbe delivered erectly to the sTte fOr ono ciQy-s use only (or as -
auttlorized by regulatory ageooes) . 

The Blast Area shaft be kept free or any equ1pment, operations. or 
persons not e-ssenttal to the load1ng process. 

Tamping Shall be done with an approved non-sparK!~ load111g pole 
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FIRING 

w 
N 
w 

POTENTIAL HAZARD 

Personal lnjtsy 

Porsooal lnJury 

Pel"50081 InJury 

Personal Injury 

Personal lnJIA"Y 

Premature Detonation 

Vibration Control 

Vibration Control 

MISfire 

Pe~'$008~ tnjiA"y 

Personal InJury 
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RECOMMENDED CONTROLS 	 w 

0 
Pnmen shall not be tamped 	 ~ 

OJ,... 
a· 

Cartndges or boostors shaM be pnmed only 1n tho number requ1red for a 	 ::J 

!!!.single r ound OJ 
6J ,...No detonator shell be inserted In explosive materials without e cap weft or 	
II> 

s·W1t.hou't first mak1ng a hole In the cartridge with a non-sparking tool of proper IJQ 
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No explos1ve matenal or loaded hole shall be left unanended on the Dnll 
BoaL 

No holes shall be loaded except those to be fired mthe designated blast 

Holes Will not be loaded m the prospect of thunderstonns ind1cated by the 

Weather Bureau, Coast Guard, or static electricity detected by the llghtrung 

detector 


Loaded holes or charges aha!I be verlfl&d and documented on the Fmme 
log before tiring 

loaded holes shall be stemmed to the coll.af with non-combusbble matenal s 
as designed 

Vl 
The person attaching the no.setess I&S(J.•n connee11ons shall ,fire the shot 	 Ill 

it 
Pnor to the firing of the shot, all petSOOS In the Blast Aru shall be warned 	 -? 

Iof the blasl 11) 
Ill 
rtThe blast shall not be fired until t1 is cortajn that everyone has retrea ted to a =r 

sale pos1bon. ~ ,.,., 
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POTENTIAL HAZARD 

Personal Injury 

PersonallnJLWY 

Premature Detonauon 

Personal h'l)uty 

Personal lnJLWY 

Personal lnJLWY 

Oetonabon Fatlure 

Detonatlon Failure 

Detonation Fa11ure 

Detonation Fatlure 

Premature Detonation 
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RECOMMENDED CONTROLS :J 
rn 

--- :S. 
All blasllng operations shaiJ use signals as stated m the Metbod of g 
Ooeralt21J 3 

f1) 
:J 

Poor to each sbot, manna sec:mty shall be posted up and down channel at .... 
~ 

designated safety zone 

ACCidental detonation is avaded by strict adherence to the blast procedures 
and Method o{ QperatJoo. 

-lmmedtately aflet the blast h a.s been fired the notseless lead-In shall be 
discoonected from the shock tlbng exploder 

All tnspec:tlon shall be made by the blaster to detemune that all charges 
have been detonated. 

Other persons shall not be allowed to retum to the Blut Area unttl an 8!! 
Q!!.[ signal IS gtven 

MISfires shall be handled under the duect~on of the Blast.er-ln·Charge z 
f1) 

~No other work ts to be done except that which ts necessary co correct the 
c::ohaz.atd o{ the misfire f1) 
a. 
0'The tru"lk line a!ld shot cable Will be tnspected to assure no misfires ..., 
a.

ooc:urred 
~ 
wJr a dtver Is used to correct a rrusftre, the dtve team shall be brlered and 

have the proper qualificabor~s in the use of explosives 0 
~ 

Dnnlng shall not be permitted until all misfires have been detonated or the iil 
blaster alllhonzes work to proceed under the M•sfire and Contingency Paan. .... a· 
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POTENTIAL HAZARD 

When a diver i s reqLtred to 
ass•st 10 correcting a M1sfire or 
a Contlngency Plan a 
Tagoutllodlout procedure 
must be implemented. 

Orown,ng 

Loss/InJury to Eyesjght 

LossllnJury to Heating 

Personal IOJ\Xy 

Personal lnjlA')' 

Respiratory Failure 
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RECOMMENDED CONTROLS 	 w 

. 	 -- 0 
At the "s1te-speotfc" Pre-Owe Meeting, the Blaster-Tn-Chaige Will ~ 
receive a tagged lock and key to be placed on the shot i01tiator's ,...OJ 
Day Box a· 

::J 

!!!. 
OJ. The "Blaster-In-Charge" WIU then tag and look the Day Box, returning 	 6J ,...the key bad( to the Owe Supecv1sor 	 II> 

s· 
IJQ. The Noiseless Lead-Ins are to stay locked 10 the cap magaz1ne oobllhe 


d11~e has beer! completed and the dtver 1S back "on deck. 


. 6J" 
When the "Dive SupeNisor"lnfoons all panies that the sflve ha1 been 

::J 

oomQlotod the Noiseless Lead-Ins may be connected to tho Trunklino 
or Oownhnes for the shot to be re-fired . The •Dive Supervisor" will !hen remove the lagoytllockout atlowing the 

"Biaster-tn-Charge• access to the In!tlator(s) for completion o f the 

detonabOO 


Personal flotabon devices (PFD's) are to be wom when · on deck" 

Eye protection 11 available fOf grinding, brazmg, welding and drilltng 

operations. 


Heanng protection shall be wom In fd.entifjecl 001se hazard area.s 

Eyewash/shower staborls and proper protectJve gear w•ll be av&Jiable at all 
times. Vl 

Ill 

Employees are required to JNearhard hats safety glasses , and PFD's at all - -? 
it 

bmes I 
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rtRespjr.atcxy protecbOnls 1ssued fOt specifiC hazards 	 =r 
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PRINCIPAL STEP 

BOULDER BLASTING IN 
EXCAVATOR BUCKET 
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POTENTIAL HAZARD 

Personal lnJI.K)' 

Parsooal lnJ1.KY 

Personal lnji.K)' 

Persooallnjuy 

Personal Injury 

Personallnj1.K)' 

Personallnji.K)' 

Premature Detonatwn 

Personal lnJlKY 

Persof\BIInjury 
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RECOMMENDED CON TROLS rn 
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Persooal Fall Protedlon Equrpment shall be wom at all bmes when wori(rng 3 
f1)mOfe than 6 feet above the deck sutface :J .... 
~ 

Safety glasses, hearing protecbOn, andresprra tot"Y protecbon sliaflba wom 
while hand dnllrng boulders 

Personal notabOn devices shall be wom while on dad< or workrng over 
water, 

At no lime shan any employee emer any area so that the shrfting of the 
boutde.r oo~d cat~sa a pinch Of crustung lnjiJI)' 

Sl.ltable ladders or scaffoldrng shall be used to gain access to the upper 
sutfaoe of the boulder for drilhnglloadrng operations 

All holes In the boulder shall be drilled priOf to loading any holes w.th 
exploSf'les. 

IMlile Foading explosives in a boulder, tne area shall be kept clear of all f1) 
z 

unneces~ry p8(Sonnet ~ 
OJ 
f1) 

All sources of ignrtron or fire shall be controlled and restncted from the tJme a. 
0'that exploswes e.re removed from the magazine, unlll lhe boulder blast is ..., 
a.

detonated and the ·an Cleat" is owen by the blastCK 
~ 
wPersonal Fall Protedlon Equrpment st\all be wom at all bmes when wori(rng 

mOfe than 6 feet above the dedt sutface 0 
~ 

Safety glasses, heating protectron, and resprratay protecbOn shall be wom iil 
while hand dntrrng boulders .... a· 
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6J 	 reouLDER BLASTING IN 
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CONCLUSION· 

POTENTIAL HAZARD 

Personal Injury 

PorsooallnJury 

Personal InJury 

Personal InJury 

Personal Injury 

Premature DetonatiOn 

M1sfire 

Personal InJury 

Hazards and preventatiVe measures are not hmtled to thts plan. Contmuous eff()(LS will be made to observe for hidden hazards and correct 
them wtth lmmed•ate and proper actJon I 
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RECOMMENDED CONTROLS 	 w 

--	 0 
Persooal notabOn devices shall be wom willie on ded< or worklllg over ~ 
water. OJ,... 

a· 
At no tJme shall any empJo)'ee enter any area so that tho shtfttng or the 	 ::J 

!!!.
bould&r co~d catJse a ptncll Of crustlJng lnjuty OJ 

6J ,...SUitable ladders or scaffolding shan be used to gain eccess to the upper 	
II> 

s·surface of the boulder f()( dnlllngiloadlng operations 	 IJQ 

6J" All holes In the bOulder shall be <k"•Hed p.-ior to loadtng any hOle$ wtth ::J 

explos.ves. 

WlJie loading explosives m a boulder, the area shall be kept clear of all 
unnecessary personne{ 

All sources or lgnrt1on or fire shall be controlled and restncted from the tJme 
that exploSives are removed from the magazine, untJi the IDou!Oer blast Is 
detonated and the •an Clear" is QIVetl by the blaster 

Care shan be taken in the placement of the blasting mats to insure that the 
nojs&I8$S lead tn hne Is not damaged , 

Wl1le placing blasting mats over the boulder, adequate signahng personnel 
shall be utilized to adequately signal the crane operat()( 
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Safety, Health & 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 will 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 from 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. 

Revision 1.0 © Contract Drilling & Blasting LLC 3.28 



New Bedford 2013 - Operational Blasting Plan Safety, Health & 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 will 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. 

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

~ In 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. 

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

~ 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. 

In the event of a FIRE, the Blaster-in-Charge ·will 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 will 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 FIRES 

In 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. In 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. 

All 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 will b e verified and the 

person on-call will be identified to the Blaster-in-Charge. 


Vessels will be at the "site location" and at the Cashman Weeks NB staging yard and 
available at all times. 
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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 will be developed and 
the final document provided to the Project Director prior t o the start ofoperations. 

Information on the emergency contact list will be reviewed once a month t o 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) (soB) 353-5202 (cell) 

Nathan Gilbert (Drillboat Superintendent) CBs7) 939-4229 (cell) 

Cashman Weeks NB, New Bedford office (774) 202-601B 

Contract Drilling & Blasting LLC 


Albert vanNiekerk (President) (612) B19-s752 (cell) 


Ralph Reese (Blasting Consultant) (904) 501-s216 (cell) 


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


Jacksonville, FL office (904) 241-401S 


Explosives Supply. Inc. 


Ken Morris (President) (201) B41-219B (cell) 


John Joseph (CEO) (973) 390-B045 (cell) 


Ringwood, NJ office (973) B39-B030 


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


US Coast Guard - MSD New Bedford CsoB) 999-0072 


Duty Officer VHFCH16 


Port of New Bedford Harbor Development Commission 


Jeffrey D. Stieb (Executive Director) CsoB) 961-3ooo 


Edward Anthes-Washburn (Deputy Port Director) (soB) 961-3000 
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New Bedford EMS 

EMERGENCY 911 


CHEMTREC (explosives products emergency helpline) 


Maritime Callers (703) 527-3BB7 


State of Massachusetts Fire Marshall 


Stephen D. Coan (97B) 567-3111 


Emergency Access Telephone (24/7) (97B) 567-3110 


New Bedford Fire Chief 


Michael Gomes (soB) 991-6124 


BATF Explosives Theft Hotline 


B:oo a.m. - s:oo p.m. EST (Boo) 461-BB41 


After hours (B88) 283-2662 
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TRANSPORTATION & STORAGE OF EXPLOSIVES 

In 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: 

~ On-Shore transportation from the supplier site to an approved transfer dock; 
{> Transfer ofExplosives 

-$- From the transfer dock onto the Drillboat or a transfer vessel 

-$- From the transfer vessel to the Drillboat (when applieable) 


~ Waterways Transportation 
~ In-use storage on the Drillboat 
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4. 1 
4. 1.1 

On-Shore Transportation 
Documentation 

Copies of Commercial Drivers Licenses with Hazmat endorsements for the drivers of 
vehicles transporting explosives to the transfer location will be provided. 
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4.1.2 Explosives Transportation Routing 

The transportation routing from the explosives supplier to Fish Island in the Pmt of 
New Bedford is shown below. 
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4.1.3 Inspection List of Trucks to be used for Explosives Deliveries 

Tdhl~ inspection lists for the trucks to be used by Explosives, Supply, Inc. for the 
e Ivery of explosives are shown below. 

T JRECORD OF ANNUAL INSPECTION 
( I') CFR, 3% P·23' 
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.. 
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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. 

l
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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 from 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 will 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 will have the appropriate security measures in place to prevent 
access by unauthorized persons. For this project, Fish Island in the Port of New 
Bedford will 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 b e 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 from 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 will 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 will commence. 

Explosives will 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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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) 

If a transfer vessel is used to transfer product to or from the Drillboat, the spuds 
must be down so that the Drillboat is steady prior to any transfer. All 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. 
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4. 3.4 Transfer Vessel 

The layout of the transfer barge 'The Margaret' is shown below. Cashman Weeks NB 
does not anticipate utilizing this vessel unless necessary. 

[ =:. 
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4.4 Transportation over Water Safety Checklist 

The following checklist will be used by the Blaster-in-Charge, or his designated 
certified Blaster, prior to transfer of explosives materials from land to water, and 
prior to transportation of explosives on regulated waterways to ensure compliance 
with the appropriate regulations. 

4.4. 1 Compliance with 3 3 CFR 

33 CFR6.12 Supervision and control ofexplosives 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 0 
and the regulations governing tank vessels (46 CFR Parts 30-39) 

33 CFR 126.16 Conditions for Designating a "Facility ofParticular 
Hazard" 

(a) BASIC REQUIREMENTS. The facility shall comply with all the conditions in 
33 CFR 126.15 except where specifically waived by 33 CFR 126.11. 0 
(b) WARNING ALARMS. Warning alarms shall be installed at the waterside facility 
to warn approaching or transiting water traffic of inunediate danger in the event of 
fire or cargo release. Warning alarms shall be of the siren type, or the emergenl.")' 
rotating flashing light type, and be sufficient intensity to be heard, or seen, a 0 
distance of 1 mile during normal facility working conditions. The alarm signal shall 
not conflict with local municipal prescription. 

33 CFR 126.19 Issuance ofPennits for Handling Designate d 

Dangerous Cargo 


Upon the application ofthe owners or operators ofa designated waterfront facility 
or oftheir authorized representatives, the Captain of the Port is authorized to issue 
a permit for each transaction ofhandling, 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. 

0 
(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 ofthe Port. Each permit 0 
issued under these conditions shall specify that the limits so established shall not 
be exceeded. 

33 CFR 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 Dnumbers so that they can be read by the crew and passengers. 

33 CFR 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 D 
following "Discharge of Oil Prohibited" 

33 CFR 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 of33 CFR D 
183.610 and 183.620 

4.4. 2 Compliance with 46 CFR 

46CFR25.25 Personal Floatation Devices 

(a) No person may operate a vessel to which this subpart applies unless it meets 
the requirements ofthis subpart. D 
(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 Dbuoyant intended to be worn (Type III PFD) for each person on board. 

(c) Each vessel carrying passengers for hire and each vessel40 feet in length or 
longer not carrying passengers for hire must have at least one life preserver for Deach person aboard. 

46CFR25.30 Fire Extinguishing Equipment 

(a) TI1e provisions ofthis subpart with the exception of25.30-90, shall apply to all 
vessels contracted for on or after November 19, 1952. Vessels contracted for or Dprior to that date shall meet the requirements of 25.30-90. 

25-30-10 

(b) For the purpose ofthis Subchapter, all required hand p01table and semi 
portable fire extinguishing systems shall be of the BRAVO type; i.e. suitable for Dfighting 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. DCoast Guard Marine Safety Center. 

25-30-20 
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(b) MOTOR VESSELS. All motor vessels shall carry at least the minimum number 
of hand held portable extinguishers as set fo rth in Table 25.30-20 (b) (1). 0 
46 CFR 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 ofbackfire control. 0 
(b) Installations made before November 19, 195 2 need not meet the requirements 
of this subpart and may be continued in use as long as they are servicable and in 0good condition. 

4.4.3 Compliance with 49 CFR 

49 CFR 176.60 "No Smoking" Sign 

When smoking is prohibited during the loading, stowing, storing, t ransportation, 
or unloading ofhazmat by this part, the carrier and the master of the vessel are 0jointly 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 may be 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 in 0
33 CFR 126.19. Exceptions to this permit requirement may be authorized by the 
COTP 

49 CFR 176.105 Loading and Unloading ofExplosives 

Class A or Class B explosives (except special fireworks), may not be loaded on a 
vessel u ntil all other cargo has been loaded on board a vessel. No explosives may be 0loaded or u nloaded 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. 0 
(b) When Class 1 (explosive) materials are stowed in a hold below one in which any 
cargo is being handled, the hatch in the deck dividing the two holds must have all 0covers secu rely in place. 

(c) Drafts of Class 1 (explosive) materials must be handled in accordance with the 
following: 0 
(1) A draft may not be raised, lowered, or stopped by sudden application of power 
or brake. 0 
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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. D 
(3) All drafts, beams, shackles, bridles, slings, and hoods must be manually freed 
before the winch takes control. D 
(4) Slings may not be dragged from under a draft by winching except for the 
topmost layer in the hold when power removal is the only practical method and Dwhen the cargo cannot be toppled. 

(5) Handles or brackets on packages in a draft may not be used for slinging 
purposes. D 
(d) A combination woven rope and wire sling or a sling that is formed by use ofan 
open hook may not be used in handling Class 1 (explosive) materials. D 
(e) Only a safety hook or a hook that has been closed by wire may be used in 
handling drafts of Class 1 (explosive) materials. D 
(f) Wire rope or wire rope assemblies, including splices and fittings, used in 
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 in place ofan eye splice, if the efficiency of the mechanical end D 
fitting is at least equal to the efficiency ofan 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 D 
sideboards. 

(h) Packages of Division 1.1 and 1.2 (explosive) materials must be loaded or 
unloaded in accordance with the following: D 
(1) A cargo net with a pallet, skip board, tray, or pie plate, must be loaded so that no 
more than a minimum displacement ofpackages occurs when it is lifted. D 
(2) A cargo net must completely encompass the bottom and sides ofthe draft. The 
mesh of the cargo net must be ofa size and strength that will prevent a package in Dthe draft from passing through the net. 

(3) When a tray is used in handling packages, no package may extend more than 
one-third its vertical dimension above the sideboard of the tray. D 
(i) A landing mat must be used when a draft ofnonpalletized Division 1.1 or 1.2 
(explosive) materials is deposited on deck. The landing mat must have dimensions 
ofat least I m (3 feet) wide, 2m (7 feet) long, and 10 em (3.9 inches) thick, and be Dmade ofwoven hemp, sisal, or similar fiber, or foam rubber, polyurethane or 
similar resilient material. 
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G) In addition to the other requirements ofthis section, packages of Division 1.1 

and 1.2 (explosive) materials must be handled in accordance with the following: 0 
(3) Packages may not be lifted over any hazardous materials. 

0 
(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 0feet), whichever is greater. 

(k) Unpackaged explosive devices may not be handled by their lifting lugs or 
suspension lugs. 0 
0) A chute may not be used when loading or unloading Class 1 (explosive) 
materials in compatibility group A or B. 0 
49 CFR176.1o8 Supervision ofClass 1 (explosive) materials during 
loading, unloading, handling and stowage. 

(a) During the loading, unloading, handling and stowage ofClass 1 (explosive) 
materials, a responsible person shall be in constant attendance during the entire 
operation to direct the loading, unloading, handling and stowage ofClass 1 
(explosive) materials, including the preparation of the holds. The responsible 0 
person must be aware of the hazards involved and the steps to be taken in an 
emergency, and must maintain sufficient contact with the master to ensure proper 
steps are taken in 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. 0 
(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 0(explosive) materials. 

49 CFR 176.120 Lightning protection. 

A lightning conductor grounded to the sea must be provided on any mast or similar 
stm ctu re on a vessel on which Class 1 (explosive) materials are stowed unless 
effective elect rical bonding is provided between the sea and the mast or structure 0from its extremity and throughout to the main body of the hull structure. (St eel 
masts in ships ofall 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: 0 
(1) It must be weather-tight, constructed ofwood or metal lined with wood at least 
2 em (0.787 inch ) thick, and with a capacity of no more than 3.1 cubic m (no cubic 0feet). 

© Contract Drilling ft Blasting LLC Revision 1.0 4.15 



Transportation &: Storage of Explosives New Bedford 2013 - Operational Blasting Plan 

(2) All inner surfaces must be smooth and free ofany protruding nails, screws or 
other proj ections. D 
(4) When constructed of metal, the metal must be not less than 3.2 mm (0.126 
inch) thick. D 
(5) Runners, bearers, or skids must be provided to elevate the magazine at least 10 
em (3.9 inches) from the deck. Padeyes, ring bolts, or other suitable means must be Dp rovided for securing. 

(6) If the portable magazine has a door orhinged cover, the door or cover must 
have a strong hasp and padlock or equally effective means ofsecuring. D 
(7) The portable magazine must be marked on its top and four sides, in letters at 
least 8 em (3 inches) high, as follows: D 
EXPLOSIVES-HANDLE CAREFULLY-KEEP UGHTS AND FIRE AWAY. 

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

(c) A portable magazine with a capacity exceeding 3.1 ID3 (no cubic feet) may be 
used for the stowage of Class 1 (explosive) materials under such construction, Dhandling, and stowage requirements as the COTP approves. 

§ 176.150 Radio and radar. 

(b) During the loading or unloading of all explosive articles (except those in 
Division 1.4 [explosive]), no radio or radar transmitter may be used within 50 m 
(164 feet) ofsuch articles except for VHF t ransmitters the power output of which Ddoes not exceed 25 watts and ofwhich 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 in charge ofa vessel 
on which there is a defective package containing Class 1 (explosive) materials must Dseek advice from the shipper concerning withdrawal, repair, or replacement. No 
repair ofdamaged 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 o r handling, may be moved in the port area, except as directed by the D 
COTP. 

(c) Ifany package ofClass 1 (explosive) materials, or seal of a package of Class 1 

(explosive) materials, appears to be damaged, that package must be set asidefor Dexamination and repair or otherwise legally disposed ofas directed by the shipper. 
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(d) If 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 ofthe vessel must report each 0 
incident involving spillage o r 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. 0 
49 CFR 176.162 Security. 

A responsible person must be present at all times when the hatches ofspaces 
containing Class 1 (explosive) materials are open. No unauthorized person may be 
permitted to access spaces in which Class 1 (explosive) materials are stowed. 
Magazines must be secured against u nauthorized entry when loading has been 0 
completed, or when loading or unloading is stopped. Packages containing Class 1 

(explosive) materials may not be opened on board sh ip. 

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 0handled except in places designated by the master or the COTP. 
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4. 5 Waterways Transportation 
4. 5.1 Procedure 

The US Coast Guard will 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. 

4.18 Revision 1.0 © Contract Drilling &: Blasting LLC 



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

4.5.3 Placards 

The following placards will 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 full authority over the transportation 
and storage of explosives materials. He may assign a certified Blaster from his crew 
to accompany explosives materials during transportation. 

© Contract Drilling ft Blasting LLC Revision 1.0 4.19 



Transportation &: Storage of Explosives New Bedford 2013 - Operational Blasting Plan 

4.6 In-Use Storage of Explosives on Drillboat 

When explosives products are taken onboard the Drillboat at the jobsite, it 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': 


"'¢> Packaged Explosives Product (in an approved storage container): 


-$- BLASTEX@ PLUS TX (Booster Sensitive Emulsion) 


"'¢> Cast Booster (in an approved booster magazine): 


-$- TROJAN® SPARTAN® 


<¢- Initiation System (in an approved detonator magazine): 


-$- Nonel® Starter 

-$- NONEL® EZ DET® Nonelectric Blast Initiation System 

-$- NONEL@ EZTUM Non-Electric Trunkline Delay Detonators 
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BLASTING PARAMETERS 

In 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 will 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 ofprobe testing. 

The second plan drawing shows the project area closest to the Hurricane Barrier. 
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Also see the same plan view showing Top of Rock elevations on the large-scale copy 
included with this document. 
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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 
ofwater, amount of relief available, etc.) 

~ 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 # I (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" 

~ 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 & 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 will 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 will be produced by the lead-in line and initiation of surface delays. To 
minimize the noise from 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 I3, 20I3 and July 24, 20I3: 

• 	 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 IS and January IS 

• 	 Blasting at the other two locations may occur between November IS and 
January I5, except ifspecifically approved by the EPA for an earlier date 

• 	 For any blasting prior to November IS, 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 so lbs per delay 

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

• 	 Clean parent substrate (overburden) must remain in place 

• 	 The use ofangular stemming material of sufficient length is required 

• 	 The use ofdelay 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. It 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. 

In addition, restrictions are imposed on the placement ofblast 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 8ft x 8ft available for the purpose ofblast 
design. Because of other project constraints (such as the thickness of the overburden 
layer), these dimensions become limiting in almost the entire blasting footprint. 
Drill holes vvill be loaded after each hole is completed in accordance vvith 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 Eon the plan 
view with the 50 ft 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' of50 ft x 50 ft on the blasting footprint which can be blasted while maintaining 
the maximum explosives charge weight from the Hurricane Barrier Table 
(Production Blasting Zone 1). In 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 wharfarea. 

In all the other cells in the blasting footprint (Production 13lasting Zone 2 - shaded 
orange), between 2 decks and 10 decks per hole will have to be used to maintain the 
Hurricane Barrier charge weight limits if the rock is to be removed in a single lift (i.e. 
with the overburden remaining in place). The physical limitations on the placement 
ofblast 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 if 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 plan view is included with this document as a large-scale copy. 
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Taking into consideration all the criteria discussed above, the select ed blasting parameters 
for Production Blasting Zone 1 are sh own 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 I Stemming 

Maximum holes per range 

Ranges per blasting event 

Charge diameter 

lbs of explosives I ft of borehole 

Quantity ofexplosives per hole 

8ft 

8ft 

6ft 

2,560 sq ft (40 holes) 

4·5 in- 6.0 in (typ 5.0 in) 

?ft-gft 

>24in 

18 

1 - 4 (if short ranges) 

3-75 in- 4·5 in (typ 4.25 in) 

± 7.6lbslft 

38 lbs - 48 lbs 

For Production Blasting Zone 2 , the following range ofblasting parameters are proposed. 

Specific parameters will depend on the specific location, as a function of 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 I Stemming 

Maximum holes per range 

Ranges per blasting event 

Charge diameter 

lbs of explosives I ft of borehole 

Quantity ofexplosives per hole 

8ft 

8ft 

6ft 

2,560 sq ft (40 holes) 

4·5 in - 6.0 in 

7ft - 22.8 ft 

>24in 

18 

1 - 4 (if short ranges) 

3-75 in ~ 5-5 in 

± 6 - 12.55 lbslft 

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. 
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(b) Typical Hole Connection Diagram 

A schematic of the typical connection of blast holes using the initiation system 
selected, is shown below. 
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(c) Typical Delay Pattern 
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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 ofcell construction or pile pipe advancement 
('buffer zone'). In 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 Ag). 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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TEST 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 from blasting 

Such a Test Blast Program is carefully designed based on experience from 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 find 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 fmdings from 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 will 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 1 will 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. 

© Contract Drilling & Blasting LLC Revision 1.0 6.1 



Test Blast Program New Bedford 2013 - Operational Blasting Plan 

6.1 Test Blast Plan 

The following procedure will be used to prepare the engineered procedure for the 
Operational Blast Plan for Production Blasting. 

~ Prior to or during the drilling of Test Blast #1, all seismic st ations will 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 will be 
the waypoint. 

After detonation, the following data will be used to perform a regression analysis 
resulting in a site-specific relationship for the attenuation ofground vibration and air 
blast overpressure: 

{> Distance 
~ Maximum Pounds Per Delay 
{> Peak Particle Velocity (PPV) & Blasting Frequencies 
{> Air Blast Overpressure 

As each Test Blast is completed, the dat a will be accum ulated 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 from confined and buffered blasts will also aid in the results 
of the regression analysis being conservative. 
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6.2 Test Blast Location 

Production Blasting Zone 1 (shaded in green) on the plan view below show the 
general location for the Test Blast Program. Exact coordinates for each Test Blast will 
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 will 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 will be repeated until the entire Blast 
Plan has been completed. 

Position tracking data will be stored for f uture reference. 
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7.2 Method of Operation 

It 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 vvith 
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. 

-¢-	 In no case will a hole be drilled within 8 feet of a loaded hole. 
~ 	If 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 from the hole and secured to the 
steel rack or tower frame. 

-<} 	 Primers and/ or charges will not be removed from 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 ofrock. 
-<} 	 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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"'¢> 	 Once charging of the entire range (row of holes) has been completed, the 
downlines will be connected using the appropriate surface delays between holes. 
All surface connections will 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. 

"'¢> 	 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. 

"'¢> 	 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 will be secured to a 
rope. 

"'¢> 	 The lines will be lowered into the water and will be supported by buoys. 
"'¢> 	 The rope and lead-in lines will 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 and 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. 

"'¢> 	 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 1-hour Notice to Blast: Verify with the approved Fisheries Observer that no 
schools offish 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 from approved 
Fisheries Observer. In the event that the Fisheries Observer notifies Cashman 
Weeks NB that schools of fish are present, the blasting procedure will be delayed 
until the schools of fish move from the area. Notifications will 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 ofany 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 All CLEAR TO BLAST of personnel working in the area from 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 1-minute warning will 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 

-¢- All floats installed on the downlines are to be inspected and/or retrieved prior to 
giving the ALL CLEAR signal. 

The Window ofOpportunity 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. 

-¢- The necessary notifications within the Window ofOpportunity are as follows: 

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

Blast 
+ ALL CLEAR Drillboat Channel, Audible Blast Signal 

Note 1: Because of the marine envimnment and potential intrusion of traffic into 
the safety zone, the IS-minute and s-minute warning may be accelerated. 
However, the !-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 ofan accurate running inventory ofall explosives and blasting 
agents stored at the project shall be maintained: one at the magazine and one in a 
facility which is at least sofeet from the magazine. 
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7. 3 Blast Signals 

A horn vvith 120 dB minimum as measured at the perimeter of the blast area zone, 
will be utilized t o produce blasting signals as below. The sound will be distinctly 
different from 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 ofcontact information (Pre-Blast Call List) will 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 will 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 

-¢- 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 

-¢- 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 
Dnll Boat: KraiM 

New York and New Jersey Harbor ----
Channel Improvement 50 FT Project 

Arthur Kill Channel, Contract 13, S-AK-2 
W912DS-11~..001! 

21•our Wl!rrnng Ti:':"'f: VTS Fbdlo C..Ns on Ch 6S & 1 
~ I--CUI W;!nMg llfl'C! <~Ol!J S.cllltty Boats VTS Raa.> 15 Min 

~--------~ 

15 M11i.teWaTnHJg1'lrre VTS R3d•c 5 Mtn ---~ 

~ M nU* Wamlny Tll'!ll! VTS R.il(.hC11 Mlo  --

-I'll*! af Ellasl (;cUI'! OOHO ____ 

1 uneol All Oe~r: fSRaOJO MClear ----

from: 

~aMer I J<tme _______________Blaster I b!nse I Jo ------

Ca•"'l $f9r<?.ture Oa t<: ----------
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7. 5 Drilling & Blasting Records 
7.5.1 Frame Log 

Bl ASTt"IO ------

FRAME A 

DRILL TIME 

START: 

END: 

TOP OF OVERBURDEN: 

TOP OF ROCK; 

T10E: 

LOADING TIME 

START: 
END: 

STICKS « POUNDS: 

HUMBER of BOOSTERS: 

NUMBER of DELAYS: 

COMMENTS: 

REPA·RS 

Q.Er..N ()IJERSUROE"' 

WAIT OTHf.RffiA MES 
~VE 0 lANGe 81TS & BllRS 

SET ()(JTER CA$11'4G 

WATBLASTER 

ORILua.EAIIJ r<r...E 
GREA~& TOROUE CRILl 

ADO & REMOVE CA~'.IG 

FRAME LOG 
DRILL BOAT 

RANGr_____ DA.TE_______ 

8 c tiOlENO 

IIJHOLEDE:..AY 

SURFACE OE!.AY 

~CXXELEVATIOII. REDUCED - --

ROCK TO SUBGRAO£' 

Venry Top nf Product 

'V£" FifO 0 Hll 0 

'VERFIED 0 BY 

FROM TOLL Df'ijl.LER ---
BLAS~----
HELPER ____ 
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7.5.2 Drill Log and Blast Report 

DRILL LOG AND BLAST REPORT 
New 8 edford Marine CQmmerce Terminal 


MACEC-FY13-001NB 


I ' ___!.__ - -!...-+--+---+-~--+-- ---1--j-i-- 

~1-1-- f- l:- 1- I ·- 1-· 1 +
I ~~ - k ~ ~ - ~~ ) + ~- ~ - 1 --l c= 

r--,,--~~--+---~~~---;-- I I I I 
I---4J<-+-I-1-1 t- - : ,_ -+-1--!.- 1 

I I I I 

XJR 
Ranae2 ~ -- 

·
TOO. ROCk -~ r.. "-·~ Too CotteCI fopul OB 10 .. 0.0 ~t:...dlc::· ~ So~ Ta. 11..1 

h•<~~• • !ita1 FftW> 0..:. ,_ o<08 08 - Oepthi ..a "'""' ~1 """"' l~~od Cdlol CCII.n Illite•!11 HOI'-1 

I I _I I 
I  -

t I ~- I 1- I· f 
I 

I~ ~ I f- 1
• . 1

I I II -l f- 1- - -----r---T -- - 
I -

-+=J-- t-- -,- I I I 

I • L I I I I --t-I I 
~-

I I I 
I I ! - I 'I ' 
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7.5.3 Shot Report Summary 

In compliance with federal, state and local laws and regulations, a s ummary blast 
report will be created for every blast. An example is shown below. 

~ 

SHOT REPORT SUMMARY 

New Bedlord Manne Commen:e TennlnaJ 
M~£CH 13-001N9 

Ba.t No 
C14N6. 
Rangn 
No. of Hot... 
HoleDiom

!Q!!~!!Q!:jS r.,~....., 

DEf'l!l :::'iwrNoloe 10 Bias: 
Speong I~ 1M V'flmrl9 
LDSI\.oa:leil '10 • ...... 'II\Cimr>g 
~EhcleA BtAST 
loiLclll~ ALLCLENI 
~UIS'Di»r 
1.\ntld~, 

Uls.Rtuf'IJ 
J0¢11 o.:r,-a M;J¥, PPV SWlotr Value 
POwder-Facia ltudB. S1101ion Valut 

St:lllcn I Sta6cn 2 Sllolion l Sla~on 4 Slaicn!' 

~ 110 -r.! '1!0 1!10 

I I
~~ 107& 
IJ9 104 

ILIIJII ! D~ 
- ' 

I 
ISN ~ fiiD •II!) ..... r.a I 

~D!l.. 
0\l~tP!OI I 

~1\Qflflt 

C1S-iltl~ I 
2364 
2:!1 

1:!05 
1if 

636 
~'7 

I 

I 

520 
tiO 

137:. 
1~ ' lg$1 i I I 

• TI'WtlM'CfW 1•1») I 

\ler1aii.P~1 I I j I I 

~I?Sr 
~~ =i: oh! i g~ 

I 

J f!a:' 
I 

~ !'· .J. D~ J 
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7. 5.4 527 CMR 13.09 Uniform Blasting Site Detail Check List 

527 CMR 13.00 Uniform Blasting Site Detail Check List( 
L~~; ____________________________________ Dato: _ /_	 /___ 

Blas:er's Name:------------------------------- Cert. • . ------ 
Com~yName. _______________________________ Time of Blast __ 

Check List Ref. t Vl olallons? YES NO 
Two Way Radio/Warning Signs CMR 13.09(1)(p) 0 0 
("81a!la'lg ~1111n oft2-yRaa.o1 

Transport Vehide(s) CMR 13 06(2). 13 04(3) 0 0 
(~rd$ F'er• a.brlhal M~o:~n.~ AU..nOe<l) 

S1te Storage (Day Box) C MR 13.04(3) 0 0 
(Fl,.. r.ta"IQIAtigau:ine P......_ """"dedi 

NO smoking or open Haroos C MR 1309(1)(d) 2 • 3. 0 0 
(wit.llln 50ftol~lo$ovc$) 

NO unnecessary personnel oo CMR 13.09(2)(a) 0 0 
the blast site ~flUe bcQhole$ ,,_ '*'9loilded« are toiOed >~>Ill 8liPI06hUI 

Prior ;o bt8sting, excess explosives CMR 13 09(2)(1) 0 0 
returned to pc-oper sW!'age c 	 Seismograph must be placed between CMR 13 09 (9)(1) 0 0 
5&10 11 of nearest inhabited structure 

Explosives, petSOns& equ1pment must CMR 13.09(3)(a), (h) 0 0 
be at a safe ct.-stanoe p!1or to blast 

Warn10g Signal (310n0 blasts smlft t~erore btas1) CMR 13.09(1)(m). (3)(h)(2) 0 0 
Btast Signal (2 bla~ 1"'" t~ero~ llbsl) 
All Cleat Signal ( 1 profol9!d blast) 

Post Blast Inspection CMR 13.09(4) 0 0 
(blllosler m.JSI~fts;lect aile pr;or 10 ~netr~n1ng) 

Trash (boxes. bags, non-electric) CMR 13.09(6) 0 0 
( &!Iiiii be pd:ed upandfordes~) 

Se1smograph Readings: 

v____PPV; H__ R___ (2.0 In/see max) 

HZ: H____ v__ R___ Alrblast. __Db (133max) 


Report any Incident Involving flyroclr, whether ornot was an Injury ordamage, to the 
Office ofth& Stat& Fire Marshal a t 97/J-567-3375. 

~P-.!i5 (R.v uay '10 ) 


COI\tt4Ct llo. BLASTI~ 01900 - 19 
MACEC•FY13•001NB 
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7.5. 5 Inventory Control 
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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 
-¢- Misfire oflead-in line, single hole or multiple holes 
-¢- High spots remaining after blasting 
-¢- Boulder remaining underwater after blasting 
-¢- Boulder lodged in dredging equipment 
-¢- Severe weather Oightning) 
-¢. 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 

In the unlikely event of accidental loss of a down-line or inadvertent extraction of the 
initiator from the explosives charge, the following procedure will 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). 
{> 	 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. 

All conditions will use the following procedure: 

The typical borehole or loading procedure requires two dov.'ll-lines extending out of 
the blast hole to the surface. If 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 will be 
filed with the USACE at this time. 

{> The same procedure is followed whether a down-line has been cut and is still in 
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 will remove any excess stemming from the top of the blast hole and 
remove the stemming bag from the top of the blast hole. 

{> If 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 will be assembled on surface by the blaster. The replacement 
primer will consist of a booster primed with the dov.'ll-hole delay detonators from 
two new down-lines. 

{> The diver will insert the replacement primer into the blast hole on top of the 
packaged product and ens ure the primer is in close contact with it. 

~ The diver will then replace the stemming bag or place a new stemming bag in the 
top of the hole. 

4- The blaster will connect the two new down-lines to the appropriate surface 
delay(s) and a new lead-in line, if 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, will 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 

In the unlikely event of a misfire, the Blaster-In-Charge will notify the Cashman 
Weeks NB Project Manager, Owner's Represent ative and the US Coast Guard of the 
situation. It 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 ofa misfire. 

Possible misfire situations: 

-¢- Misfire of the lead-in line itself 
-¢- Misfire of the detonator on a lead-in line 
-¢- Misfire of a surface connector between holes 

The Blaster-In-Charge and/ or the blaster will exclude all employees except those 
necessary from the activities required to correct the situation. Using a small boat, the 
lead-in-line will be t raced to the point of initiation and all portions of the surface 
delay hookup inspected. 

-¢- Should the inspection indicate that only the lead-in-line itself misfired, two new 
lead-in lines will 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 will be installed on the shot-line and the shot re-fired. 

--¢>- If the inspection indicates that one or more surface connectors between holes 
misfired and interrupted completion of the shot, the following procedure will be 
followed: 

* 	If all shock tube down-lines are intact where the surface connect or failed to 
fire, two new lead-in lines will be connected to maintain redundancy and the 
shot refired. 

• 	 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 Weeks 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 syst em 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 will 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 so 
miles 

-$- Notify the Cashman Project Manager, Project Director and the US Coast 
Guard of the potential hazard and precautions to be taken. 

-$- Clear buoyed area of all tmnecessary vessels and personnel. 
-$- 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. 

~ When the lightning detector device indicates a lightning threat at a distance of 25 
miles 

-$- 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. 

<P Lower the connection board j shot-line into the water so as not to expose the 
surface shock tube and surface connectors or lead-in line to the elements. 

-$- Allow enough slack in the shot-line to set off the blast should lightning 
continue into the WINDOW OF OPPORTUNI1Y. 

-$- Evacuate the drill boat until the lightning hazard has passed. 
-$- Whenever possible, the safest plan will be to proceed to an Accelerated 

Blasting Procedure. All concerned parties will 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 from security patrol boats and the Seismic monitoring team, 
the shot will be detonated. Normal evacuation of the Drillboat will proceed 
from this point. 

-$- 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 hlast area to prevent any 
boat or vessel from inadvertently entering the blast area for the duration of 
the lightning hazard. The Blaster-in-Charge will remain with the Contractors 
vessel in order to keep the Drillboat in sight. 

-$- When the lightning hazard dissipates, notify the Cashman Weeks NB Project 
Manager, Owner's Representative and the US Coast Guard that drilling and 
loading will 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 from the active blast area. 

~ 	High winds I Hurricane 

+ 	 In 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 asfollows: 

+ 	 All explosives material on-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. 

+ 	Other equipment utilized in drilling and blasting operations will be 
tern porarily decommissioned. 

• All personnel will be demobilized. 

-$- Remobilization will be in accordance with the initial mobilization procedure. 


~ 	Excessive debris 

• 	 In the event that an excessive and potentially damaging amount of debris in 
the water is predicted, blasting operations will cease until it is deemed safe to 
start again by the Blaster-in-Charge. 

~ 	Excessive icing 

-$- In 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 will be temporarily suspended but the drill boat will 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 Drill boat 

This contingency plan provides for the event of government directed standby. If the 
anticipated duration of standby will exceed one week, drilling and blasting 
operations will be ceased and the drill boat will be demobilized in accordance with 
the procedure below. If the duration is less than one week, non-essential personnel 
will be demobilized from the drill boat but the required minimum supervisory 
personnel, including a licensed blaster, will remain on duty. 

The drill boat will be demobilized as follows: 

-¢- All explosives material on-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. 

-¢- Other equipment utilized in drilling and blasting operations will be temporary 
decommissioned. 

-¢- All personnel will be demobilized. 

Remobilization will be in accordance with the initial mobilization procedure. 
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8.6 Return of Explosives 

In the event of demobilization, explosives materials will be returned to the s upplier. 
An acceptance letter from Explosives Supply, Inc. is shown below. 

EXPIAJSIVES
iilililril 

bplo~t\e~ uppl' ltx \\Ill rcrr""•· all rroJuct trum the h:.tJl:C tJ rK-edcd for ~tel} ot an~ 
nthcr n:a.~on thai m.l) .tril<. We h.t\c rukquule "lllmJ;~ .:unur itC" "' h:mdlc 1h.: pi'C'd~, 110 
~!lrd !!:> \\ttll as \\h:it \\~ ma~ tu,~ m . tock 

._~nl\lurri' 
Pn."ltdcnl 

Ex('lll!>i\~ uppl~ ln.: 
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MONITORING PLAN FOR VIBRATION & AIR OVERPRESSURE 

Blast design engineers will 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 

~ Water and Sewer 

~ Phone Utilities 

~ 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. 

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 ft distance). 

An overview of the entire project area and the 1,500 ft zone of potential impact is 
included in Section 5·1. 
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9.1.1 Historical Structures 

Historical Sh·uctures will be monitored and evaluated for sensitivity to vibration. 
Once the rock area(s) have been identified, additional critical st ructures within the 
1,500 foot blast zones will be identified. 

9.1.2 Vibration Limitations 

The contract limitations for blast-induced ground vibration are the following: 

""¢>- Historical j Sensitive Structures PPV <o.s ips 
""¢>- Residential Structures in Massach usetts PPV < o.B ips 

-$- (USBM Frequency Dependent Chart) 

""¢>- 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 from 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. 

© Contract Drilling & Blasting LLC Revision 1.0 9.5 



Monitoring Plan for Vibration & Air Overpressure New Bedford 2013 - Operational Blasting Plan 

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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\1w•8#4fiV'd\!o11'-C.-.'1 T;,wli<J/(',}1{~~~~,.• 
\..,. 8,/~d \{tH.IlJ<'/rvlltfU 

C""'P"" \,. \C!CFC.£1 11-MJ\R 

NOTE. BLAST'NG OPERATIONS 
GENERATE SMALL AIR PULSES 
THAT MAY CAUSE LOOSE 
WINDOWS AND lOOSE DOORS TO 
RATTLE ENOUGH TO BE HEARD IF YOU .ARE 
STANDINO NEARBY IILSO. GROUt.'O 
VIBRATIONS Will SOMETIMES BE HEARD~ 
FELT IF YOU UVE NEAR THE WORI< AREA 
THESE EFFECTS Will BE l'otQNITORED ANO 
RECORDED AND THESE EF!t:CTS ...~LL BE 
KB1f Wl::ll BELOW THE SAFe ~DEUNES 
RECOMMEt~OED BY THE CITY ST"TE, AND 
FEOE'R"L GOVERNM-~ FOR OCCUPIED 
RESIDENCES 

F or AddrtJon ;:ol l nforngtoo n : 

If you hJv• ~odrt1onal QUHtiO"$, pi~M~II U$ 


at 


PROJECT HOntNE 
2013396470 

M part 01 tit<! oYe!:!l Vlbtii!JOil MOMO"Ifl9 
~ Contract Dnlung & Blast.ng ..LC lias 
~n CO'Ittac:ted by Cashman Wee!l.s NB as. an 
•ndopc<~d~ OCWI$11~nt 10 perform A'..S:~~ 
Stvct.Jra.l Cor>drron ~'$ a~ condllct t1>e 
V«sriOfl MoMOfrtlQ Program foe lhls conttact 
Thoy woll be dlenng lhe 5 ... voy5 for ·es~·;al 
~fld oomme<ool r>truttllfa wthm t500 re~~tot "
Blast Ateas Your hornelbuSilless ts e~bfe for 
thiS SUI\>e-)' and the SUI\>e-)' IS at no cost to you or 
the property cmner We e~r.~ge you to 
QCri$Wt p;a~ Ill"!he $1.KVOY progrim 

II )'OCJ w•ll 10 .,~V~ a SUNey Ql JOIJI PfOperty 
piCil$0~~ Connct Ort"--nQ & 8/tl.$~"(1 LLCiil' 

to arrange a OONeNetlt nme a'ld to d:scuss 
;anyque&~ you ~Y~ 

NOTICE 


OF 


BLASTING 


Contract# MACEC-FY13-001 NB 

WHERE 	 New Bedford Harbor, 
Along New Bedford Marine 
Commerce Terminal 
16 Blackmer St 

WHEN 	 Mid-September through 
October 2013 

DAYS 	 Monday through Friday 

HOURS 	 9:00am to 4 :00pm 
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\'c,. R.!JferJ.\/Jnn.tCumm~r..• T<rm:~/CcttilnKCJ<)n 
S.:,.JkJ(vi'J. Mtwt.AI:w.tb 
<·,.,,ll'lh1 ,\'n. ,I tl<'L't '-/IIJ.J)()/M! 

IS MY HOME SAFE FROM BLASTING? 
Vlbtallons acc:ompat~ied by sound effects (noises. 
rattles, etc) seem far stronger than those that 
make no noise. If someone comes into your 
house and slams s door , tt may startle you, but 
you VIOuld not expect it to damage the hOU$0 
(although 11 may cause a pteture hangtng nearby 
to f all) Many, many tests have proven that these 
typos of ac:ti\llics in the homo have moro 
pot ential for damage than the blastlng that \'will take 
plaoe In your area Enwonmental and humidity 
changes, which make no no•se. are constant and 
are much more 'kely to cause stfud\lral damage 
than would underwater bklsbng 

WHAT TO KNOW 
Blasting IS used daily in consouaion throughout the 
world. It is the most cost-effectiVe method of 
breaking roc.k Rod< excavabon by blasting takes 
only s fraction of the tine required by mechanical 
methods, and 1n most cases. 11'18Ch.1nical tools are 
unable to excavate rock. Blasting greatly reduoes 
tho ttmo taken to accomplish dredging tn rock and 
Will mtnhlliZe the diSturbance to area residences 
and busmesses 

DOES LOUDER MEAN STRONGER? 
There tS no dtre<:t relatiom;tnp between the 
noises you hoar around your house and tho 
pot ential for damage. Contrary to tM low 
froqlJCinciOS of earthquakes, ground Vibrations 
f rom blastlng have high frequenaes and are 
heard very e11sily They 11re also el'sier to feel 
than tho slow rrotions of mild earthquakes. Tho 
levels you can hear and feel are rar below those 
ne-eded to caLJSe damage. These pulses also 
seem stronger because they come ra!h&r suddenly 
lind unannounced 

WHERE CAN I LEARN MORE ABOUT THE 
PROJECT? 
The Manactlusetts Clean Energy Center hosts 
monthly public lnformaltonal meetings on the rnt 
Tue$day of each month Upcoming meetiogs are 
on August 6 and SGpt. 3 at tho Now Bedford Pubic 
Library at 6 ;00 PM 

HOW ARE VIBRATIONS AND SOUND 
MEASURED? 
Portable seiSmographs v11ll be used to 
meawre and record the ground vibratiorJS and 
air overpressures. The specla~st who does 
this work will analyze the recordings and 
keGp updated Information available at all t.rnes 
to the projeCt ovmer, to authonzed 11genaes. 
11nd to concerned citizens Tho cortl)anies 
that make the Instruments must adhofe to 
govemment regulabons on the aocut11cy of 
tho instr\lments That information is elso 
available and WJU be part of the project files . 

WHO REGULATES BLASTING? 
There are rederal, state, and local 
govemment agencies that ifll)Ose restri<;Uons 
and laws portalnl ng to ground VIbrations and 
atr pressures from underv~ater blasting These 
limits l're based on extensiVe rese11rch 
eon<fuctod by rmny agoneios and speciaists 
throughout the wol1d. One or the leadlllg 
and most restrictive - of these agenaes was 
the former US Bureau of Mules The ltmlfabons 
if1'1)05ed on this pro,ect are tar more restri<:Ove 
than those tho Bureau recorrmondod for 
occupted residences in Its BoUeltn Rl..a507 

HOW IS THE CllY OF NEW BEDFORD AND THE 
STATE OF MASSACHUSETTS INVOLVED? 
The Massachusetts Clean Energy Center Is 
overseeing the corJStruction of the NewBedford 
Manne Commerce Termnal The City of New 
Bodford is a strong adVOQto of tho projo<:t and 
has been closely oonsuled on thG project. 
Cashi'I'Bn Weeks NB is the lead contractor for 
tho project and miSt adhere to all fodoral. state 
and local requirements before .:~nd dunng 
underv.ater blasting 

Revision 1.0 © Contract Drilling & Blasting LLC 9.8 

http:Mtwt.AI:w.tb


New Bedford 2013 - Operational Blasting Plan Monitoring Plan for Vibration &Air Overpressure 

9.2.2 Letter to Property Owners 

Property owners within a 1500 ft 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. 

t...-gu&2 201~ PE N~ GlfOI'd Street 

Propecy O~>~rers 

From 

New Bedf\lfd Manne Ccnnerte Termna ConstructiOn 
f.)et, BedfCfd. M2.SS3CJ'US!?C~ 
Cortract No IAAC::C..H13-001NB 

-he Massam•JSe;rs Cl-=-d'l Energy Center (MassCEctas manasg)g [.tl~ CCI1Sii'\.KlWl oi the NeYt 
Bedfu'"C Man'le Commen:~ Tenmnal, located a!' 1€ 3lacl<mer Street Once constnJ.:red the· 
t~e'lll Be.:l•oro Mann~ Cl.>:':",....erce - e."l'Tl nat ''"'' b-= tn£> lim 13~ •ty lr' the nan0<1 ces.91~ to 
s~por. !he ccrs:~Jo::ttor assembly ao::l dep'o;<f!C ert c' o"i;'1~Jrt: mrcr proJe-:IS TI-e ,,.or~; as 
!le1:1g peri.xmee •• r t>ellall ol me Massc::c oy ;:;Bhma., wecH; Nl? As ~r. of tl>e 
cMstrf_non, tt>e po"<::.ec:: nuudes ma~ntenance af\d •mpru-ien;em dreogin~ aqacem ro me 
t~rrma Some areas of !he chanrel ::o be aeoged an the mmed1ate VIO'lty of r:1e propcsed 
ter-·lna contafl sol1d 11)(;1. and ""'" requa<e U'lCerwater ~lastfO;l Tne underwaer btaS'..ng 
reqwres dnahng rro tr.e roo. ard st.bseo:~ue~ ptace..,ert a!'d cortrOfied IF'...W!lattiYI of explosves 
With n ll"e rocK Norma drecgang ac. lieS lher~ Wll -~mo.,~~res..~tt~ fractcred rod< 

Feq:.l"ec~s f:;r me JY:lJea 5iiPUiilte tlra: vit:r.n~Nls 'rom ttl~ underwa:er blasts ITl1iST :>-: 
m;~an:3~ed '"ttl n estabiiShec fe::1era a"d stote gu•del·n~ to ensure tha ~our ~) IS <~at 
~f:"S>Oiy ifeacd b; WF> an'o'l:'J An e.c::enswe mon tormg progra11 >\'ill l:le ., ~ace w guararree 
s<ric: adr.'?"ence to ;:hese reQJ rffil£>nts 

Ps pa:: o• thE o-.e:-a.l Vibr&!JOrl Mom:orJflg P~ra,., for ths !lfOJea Co-r.ract Jll.r-g ?. Blast:ng 
LLC has been corc"3Cte~ ::J'J Castarrar Wee~,s N3 2s a"l ·rde;:~endert consutla1~ to peram 
pre-b'as: property surveys At resu!ertJal 31ld ommtYC~al SO'Uclt.res ~l!hl"l t.SO!l feet oilhe 
bl:;st11g a·eas sre el.gacle for 3 suvcy at n~ <X~stt~ :1:: or¢pert'1 iNner 

If yotJ \ISO to h3Y-: a sur11ey ::i your pr,:.perty please ca I Conuaa Cl!t.r.g &eJaSt.r.g LL.C 31 500
858-0535 lf;lrfl~ tM t10l da-es 'rom rece,.1ng th:s lener, 1o a-r.r;g~ a convemer-t ._.......e for tte 
SJOII!!f 

Cashman Weeks NB 
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9.2. 3 1st Certified Letter 

Where there has been no response to the first request, a second request will be sent 
to property owners by certified mail. 

c.onttad: Drilling &. Blastfng UC 
PO Box 51468 

JACKSONVILLE. FL 32240-1468 ~~s ~ (SOB) 858-0595 *(904) 249-3292 a 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

August B. 2013 

Jose Sararva "Trustee' I Usa Saralva 'Trustee" 

156 D.Jrfee Street 

NewBedford,IVIA 02740 

Subject 	 New Bedford Marine Commerce Termnal Constructitlh 

New Bedford . Massachusetts 

Contract No. MACEC-FY13-001 NB 


Regarding Property at 74 Conway Street, New Bedford, MA 

Dear Jose Saraiva "Trustee• I Lisa Saraiva "Trustee•; 

The Massachusetts Clean Energy Center (MassCEC) is rnanag1ng the construction of the New 
Bedford Manne Corrmerce Terminal , located at 16 Blackrrer Street Once constructed , the 
New Bedford Marine Commerce Terminal will be the first facility in the nation designed to 
support the construction . a~embty, and deployment of offshore v-.4nd projects. The mri< 1s 
being performed on behalf of the MassCEC by Cashman Weeks NB. As part of the 
construction. the project Includes maintenance and i!Jl1rovement dredging adjacent to the 
terminaL Some areas of the channel to be dredged in the 1mmediate vidnity of !:he proposed 
term1na1 contain solid rock and will reqUire underwater blasting The underwater blasting 
requires drilling mto the rock and subsequent placement and controlled detonation of explosives 
With1n the rock. Normal dredging activities then will remove the resultant fractured rock' 

As part of t11e 0\lerall Vibration Monitonng Program. Contract Drilling & Blasting LLC has been 
contracted by Cashman Weeks NB. as an independent conSttltant to perform pre-blast property 
su1veys On behalf of the project OWler. COB is offering these surveys to property O'>Mlers of 
residennal and commercial structures Wthin 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 

Wdrl< on this proJect \Mil begm 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 'fiOrk in vour 
area. 

Thank you for your cooperat1on, 

CONTRACT ORIWNG & BLASTING LLC 

Pa.Qe1d1 

Blastingaro Seismic ~ecialists in Erwironmertaoy Sensitive Areas 

AnEqLelOfportlri tyBnpOfer 
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9.2.4 2"d Certif i ed 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 u.c 
PO Box514BB 

~ JACKSONVILLE. FL 32240-1468 
~ (508) BSB-0595 *(904) 249-3292 ~ 

CERTIFIED MAIL 
RETURN REC EIPT REQUESTED 

At!gust 1'3, 2013 

Streelside Realty LLC 
16 Hassey Street 
New Bedford , MA 02740 

Subject 	 New Bedford Manne Commerce Terminal Construction 
New Bedford, Massachusetts 
Contract No. M.ACEC·FY13-001NB 

Regarding Propert y at 75 MacArthur Drive, New Bedford, MA 

Dear Slreets1de Reahy LLC 

The Massachusetts Cleart Energy Center (M~ssCEC) rs managmg the construction of the New Bedford 
Marine Commerce Termm~l, located al16 Blackmer Street. Once constructed the New Bedford Manne 
Commerce Termrnal wil be the first facility 11the nallen des1gned to support the construction, assembly , 
and deployment of offshore wind projects. The work is beong performed on behalf of ihe MassCEC by 
Cashman Weeks NB. As part of tlie construction , the project inclUdes tnai1te~ance and improvement 
dredg1ng adjacent to the terminal. Some areas of the channel to be dredged in the immediate Yicinity of 
l he proposed terminal contam solid rock and will requrre underwater blasting. Th e underwater Blasting 
tequres drilling rnto the rock and subsequent placement ahd controled detonation of explosives wllhtn 
the rock Normal dredging acbvities tilen will remove the resultant fracturetl roc!(. 

As part of the overall Vrbration Monitoring Program , Contract Drilling & Blastrng LLC has been contracted 
by Caslrman Weeks NB, as an independent consultant to perform pre-blast property surveys. On behalf 
of the project owtler. COB rs offering these S!Jtveys to pruperty owners of residentral and commerc1al 
structures with rn 1,500 f~?el of the blastrng areas. Your hQmeJbusrress is eligib le for a survey and Itta 
survey is at no cost to the propet1y owner 

Work on thrs project will b~grn soon Please call us no later than August23rd , 2013 , at SOB.-858-0595 If 
you Wish to haveo your prop:erty rnspecte d prior to commencement of work in you r area. 

We have distributed door hangars at the property and sent two letters (inckJded rn !hiS ma1lrrg) for a 
request for property surv eys. You have not responoeo to these reque&s therefore !(11s notrce wtll serve as 
our final altempJ to sch.edute a survey at this location and to rnform vou that bl;isting is cornme.nctnQ 
Septembe1 2013_ 

Thank you for your cooperation , 

GONTRACT DRILLING & ElAST ING LLC 

Pa e1 d1 

Blasting and SeisRJic ~eciafists in Environm~rtaoy Sensili1!e Areas 
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9.3 Pre-Blast Surveys 

Documentation of exiting, pre-blast conditions will include the use ofhigh-resolution 
digital videotaping and I or digital photography. The interior and exterior of 
structures will 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 

GEOGRAPHICAL ORDER OF INSPECTION 

COWKIOI'" CHhmanW..ks NB 

~ect_ M'li Be<l1a'd Manne Cotmlerce Termlre. Con~on 
Ne'lt Be<l1a'd Uassa(flusetts 

Canlr.xl" UACI<C.FY1~1N8 

FLE• lo»tu ...... St'I~.. T"'• 

101 

10'2 

100 

104 

100 

11)(1 

107 

1~ 

100 

110 

111 

112 

113 

114 

116 

116 

117 

118 

119 

120 

121 

122 

113 

124 

125 

126 

1?7 

128 

129 

130 

CONTRACTDRILLINa BLASTING LLC- SEISMIC SF>ECIALJSTS ,._fdlO 
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9.3.2 Pre-Blast Structural Survey 

PRE-BLAST CONDITION SURVEY 
File:_____C.~hrunWeela N8 

N~w ~dfordMllrine Com ml!r<:~ T<!frninalCon$tru~tion 

New Bedford, Massachusetts Pi'>Otos:_____ 

Contr•ct No. MAO:C-F'I'B.001NB Sheet:___ol___ 

STRUCTURE INSPlCUD 

Ph: 

Slrect: 

Ciry: 

Cc;nli>ct: Ph: 

tlotu: 

Oate:______ 

Date:______Sen~<>'Tecluloclan: 

Contract Drilling & Blasting LLC - Seismic Specialists 
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9.3.3 Photo Log- Pre-Blast Structural Survey 

MACEC-FY1:M01NB Pre-Bias! Cordition S1.HV9Y 
Contrac:tor: CsshmanWeeks NB Contract No: MACEC-FY13-00'INB 

Project: New Bedard Marw1t> Corrmerce Teminal Cons1rucbon Location: New Bedard MA 

Ale 

Adaess 
Other 

Name 
Photo Nul'Tiler 

0001 
0002 
0003 
0004 
0005 
0006 
0007 

- 0008 
0009 
0010 
0011 
0012 

- 0013 

- 0014 
0015 
0016 
0017 
0018 

- 0019 
0020 
0021 
0022 
0023 
0024 
0025 

-0026 
0027 
0028 

-0029 

0030 
0031 

-0032 
0033 

-0034 
0035 
0036 

-0037 
003S 
0039 
0040 
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9.4 Monitoring of Ground Vibration & Air Overpressure 

The vibration monitoring device consists of a BlastMate Series III 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 
-¢- 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 in relation to the blasting footprint, are shown below. 
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9.4.2 Monitoring Equipment Location Form 

The monitoring location will be documented with a digital image and/ or sketch on 
the Monitoring Equipment Location Form for each site, shown below. 

MONITORING EQUIPMENT LOCATION 

Contractor. Cashman Weeks NB Coriract No MACEC-FY13-001NB 

New Bedforo Menne Commerce Term1nal Pl1ese I Area 

location. New Bedad M A 

Aderess F1le No 

Date Placed RASS Box No l=>tlalo No 

Dale Rem001ed E~1p-nent SIN NoMong 

IP Addref>'S Station No. Easllog 

Contact Name Prone No 

Equipment LocatJon Sketch 

Technician Dale· 

Contract Drilling & Blasting LLC- Seismic Specialists 
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9.5 Reporting of Vibration & 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 

MACE<A=Y13-001NB 


Date: 

Blast No. 


BIIKting CoordJn8te: 

Seismogrlptl 
S.lal• 

.... Desalptlof'l ofLoation NortiUng 

NeW a.trord, MA 
BE1~CO MP'1 
BA1172<10 MPd 
BE89t(l MP5 
BA9925 MP6 
3EB.G38 Mr. 
BE1009t MP6 
1.1::10090 MF9 

Ugend' 
S.C. a Gtt!<iif1 liP Slilrud M~"''J 'bo•l 

,o.t!n • A:i.tJ '· ~...,.., .. 

u lMv. lbS ,.,
Distance 

Sl~t De$lg11 Cr1t!tl1a for VI!Jfat lon Conlrol detayppv
(ft) 

0.6 
Olt 00 
011 00 

"' 

Ott 0<1 

OUtgn Cntfi!'M 
f4$b'«:4/~(;r0S 05IPS•07"w=OJ11PS 
~·tl 0 8/PS ~ 157'\o "'0 67/0S 
()(ncr St.~ 2 0 IPSl< 57'S =I J31PS 

Distanc:e
Easting 

FR~miUnt 

IMIXIbs pel IMIJIIbs I* 
delliyppv a~yppv 

t .O 2.0 
t· () OIJ 
00 00 
co 00 
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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 will 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 will be compared to determine any significant changes in 
pre-existing cracks that could possibly be blast-related only if ground vibrations 
exceed limits placed on the project. A summary report offindings will be provided. 
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9.6.1 Post-Blast Structural Survey 

POST-BLAST CONDITION SURVEY 

Cashm•n Weeks NB 
New Bedford Marine Commerce Terminal Consuuctloo 

N.-w Bedford, Mnwc;huattJ 


Contract No. MACECFY13·001NB 

STRLICTURl IHSPKTED 

Na:me: Ph: 

Street: 


Ory: 


Contact: Ph: 

Techniciln: 

File: _____ 

Photos._____ 

st.eet: ___o_f __ 

Type of Strurture 

Orte: _______ 

O.te: ______ 

Contract Drf/1/ng & BlasUng LLC • Seismic Specialists 
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9.6.2 Photo Log- Post-Blast Structural Survey 

MACEC-FY1J.001NB Post-Blast Cancftion Survey 

Contractor: Cas:lman Weeks NB Contract No: MACEC.FY13-001NB 

Project: New BedfOfd Menne Commerce Term1nel Constn.JC11on Location: New BedFord, MA 

File 
Address 

Othel 
Name 

Pholg Number 

0061 
0362 
0363 

-0364 
0065 

- 0066 
0067 
0068 
0069 
0370 
0371 
0372

~ 

0373 

-0374 
0375 
0376 
0377 
0378 

- 0379 
0380 
0081 

-0082 
0383 

- 0084 
0085 
0086 
0087 
0388 
0089 
0390

~ 

0391 
0392 
0003 
0394 
0395 
0396 
0397 
0398 
0399 
0400 

C> 2D13 C(lnlrttd Clrlling & !Uu!.n9 tlC 
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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. 
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9.7.1 Vibration Complaint Form 

r:lhr 'Vr.IJWI()Jtfl>f'ol!!t r/,..,1/o....<u-/m_.,.r/ /.; 


'! trm/t"ft(' {;//(V' rf.-?1,/,/,(. ~~r('l "If(/ r4/r(Vfn "''I 


(/cjmrlmr11lo/rr'ArerYt., ,,(y." 

..f?(I ..n•/( /.i - 'ft,/, ,f'l,m/ 


..,, n u l l l't•''"'*',,.-. ft,.....tt;,fi..~-11; fJ/77.5 ..,, \II ~laJ \l\A'oll\1 

f.9rV .r67 •.1/(r n'fl.· r.· ('17Y .;r,; J t9.'J 

BLA TING DAMAGE COMPLAl1 T FORM 
(Tube rompleteJ b) complain;.ull or prupt>n) O\~Jtl!r .rnd n.-tum ed to thl! h._.atl olthe fare deparuuent 

\\tthin 30 da)~ or the alleged incident; ~':1'\C mi!!!.dc:td }) 

Oat~ or lnddrnt: _____Tlm~ or londrat: _____Loatlon or lndctnt:----=-: 
(C~1) Tor-nt 

ddrt->.> of lrudurt: .......... 

Propt'") O..nu·~ N•mr. ----------------- Pboe~ '•mi>n': 

f>rep«ty Ch.nr-r'• Add""": -----::-,T ;::-----------~~ ~=----=t:n::n ....----------:=--~. ... 
Compl•ill..t 'J "'am~ lr Oiffunr: ________________Pilon~ amiiM':_________ 

CompbUUUit'~ \dd""'' IfOIITL'mtJ: ---,-,......._ ,.,
:-=::-----------::::-----------,-:=-----,.=---

WJH a P,....Biasl Suntl do11• 011tt.b Pf"OIM'r1) prior to 1111~ stan ofblanilta~ YES ·o 

OF.. CRIPTION OF ITF:\1 OR ARF.A OF U .F.GF.O 0.\MAGF. 

' o tr to t'rvprrt) O•arr. •lllea }OU hau ~~nnl•nd dalnltllli-1 fnrm., 'ubmi1 illu lhr l001l fi~ drpar1 mnl fof" no• it'» and 
\'Omplc-tioo. Pv J!nl ~nhmil !ht Ol:o<1in: !>?om•:s: C!!mlll•in! foan diasth· !o the Offttt o(!hs hi!£ firt ~!mha!. 

Cf.RTl f iCAn O\ Of I>AMAGF - PLEASE READ A\ 1> . I .1' 

ltlrclurt undtr tht> fH'nulty offH'rfu~· thllltllt> •tatrmt>nh mrd ltrformutlmr pro•oJdtd lrrTYin urt> trutr" t1/tht drift t.j 
Illis compl11i111. /11m IIW"U« th111 tlrr~ arr !li:Jfnijicllnl~naltiafor :~ubnrinin;:fa& informmion incfudin;: ~siblr 
JlliM. l'l llPffliiltl~ tilld IHif'l'l•JJflffYfiL 

i~t•aturr or Prop~n) O..ner ---------------- 

FP- 296 R8V!Sed 06/02312012 

9.24 Revision 1.0 © Contract Drilling & Blasting LLC 



New Bedford 2013 - Operational Blasting Plan Monitoring Plan for Vibration &Air Overpressure 

(Lo bo! ..:ompl~:ted b" tm' D.:p:utment) 
81...\STI~G CO\IP.\ NY \ '\D J-I IIH-; OEP.\IU\If'' '\'f I FOilMXfiO~ 

Date receiw~d by the head ofthe fire department 

1\:tmt ol Flrt l>tporUatrll: __________.•\ ddrtssof Bllbl ---------------

1\":tlllt of Bbstlnt Coalp:lll) l st rtnd Handll1'13 IPtn~all to Bl:t>l) b>utd to: ---------------

__________F.\f)lo~h ... l..u' • Cti'IJk:.ot .. :"\.-Jxr:______ 

____________.Sul"·t y Cot~~pall) J>hoM :"\u•btr:_____ 

Samr of Uabilll) ln~uranct C:an-IPr. ____________fn,urunrt ( ) orrirr Phonr '\'umhc·r:_____ 

Bl;ntcr's ~1mc: ------------------·CrrllfKal t ofCompclrncy ~umbtr: ---

~~trr'' \\ 0,._ Phonr :O.umlwr. -----------

Bbstu'~ SlfiR:Itlll'l.. ----------------------Oatt: -------

RF..PORT OF FIRP. DEPARn fE;\I INQliRY .-\:\"1> \'lOL.-\TION(S) F'Ol:XD 

\FS 

Wttt' \ loladon(>) found U I I'HUII of l lw l''t\'V"' oflbh COIIIpblot?: YE NO 

HS '\0 

Slgn:ature-orf'lre- Of~rtmf'lll Offl t:Pr : _____________________D:Ut: ___ 

•Jfter rc>vieu ofthi~ complaint, plense 'iend copies ofthiv fi>rm, biosling IQ8{.f), .vei.vmograph 
recm·d(<;) and \ 'once(s) ofl'tolanon 10 the Office ofthe .\'tate Fire ,\lnr.<;}to/. Incomplete 

complaim.v u 11/ be rt>tumed to the department. 

---- Stew~ fire \/(mho/ U c OnJ; ·---

RcYic\\cd b~- D:tLC' 

Lugs .\ttadted: \'t :\'o \ ' lollltlons: \'ts 

Commcnb ).;ot~>:.. 

Revise<! 0612l1201 2 

© Contract Drilling & Blasting LLC Revision 1.0 9.25 
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New Bedford 2013 - Operational Blasting Plan Explosives Materials Information 

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: 

• BLASTEX® PLUS TX (Booster Sensitive Emulsion) 


~ Cast Boosters : 


-$- TROJAN® SPARTAN® 


~ Initiation Systems: 


• Nonel® Starter 
-$- NONEL® EZ DET® Nonelectric Blast Initiation System 
-$- NONEL® EZTLTM Non-Electric Trunkline Delay Detonators 

© Contract Drilling & Blasting LLC Revision 1.0 10.1 
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Explosives Materials Information 	 New Bedford 2013 - Operationa l Blasting Plan 

Material Safety Data Sh~eet 
Oyno fillClbel Inc. MSOS I 106l 
2795 f .. O;)OOI'Iwood Palkwl}', $ul1t500 Date 09 • 10 
5all ~e Oty UIAII~121 
Phone. fl01· 3&1-4800 Falt 80t-l2Hi103 
E~a~ ll"""4M&C:.na'f1D~ Cll"1 
FOR 2A HOUR o.'ERGt-NCV, CALL CHEMT C llJS~ t 1Di)..cl4-fl00 

C~UTEC {CANAD£ 61U=il66 

SECTION I· PRODUCT IDENDFICATION 

T~de Name(s): 
BLASTE.X OVNO t 5SB 

BL.ASTEX• PLUS DYf\10 I 5 SBC 

Bl.ASTEX' PLUS HO DVHO 1 5SB30 

BLASTEX. TX DVN0•900 

Bl.ASTEX TX PLUS OVNO 1300 

BL.ASTGEl. tOOO DYN0·1~ 

BLASTGEL '070 DVNO 1520 

SUPER BLASTEX" DVNO 1$40 

SUPER BLAS~"'l"x DYNOlf.X 

SUPER BI..ASTEX TX OX-2011 


OX-2012 

ProduetClau: 

Product Appellr;~nce & Odor: 	V\lhlte or 0111.- DP<IIlllP semi-solid whdl w.lloppear gmy tf produd oontalfls ruum nom 
U1le or no odol Padlaged on cyllndlb1 cartridges of paper or pi~JC ~m 

DOT Huard Shipping O.:tcrq,tlon: UN0332 ExJ)IOS!v~. blasting, rype E 1 50 II 

NFPA Huard Cleull~tlon: 	 Noll\pp4able (See Scc:ttofiiV 5pecQJ f:rre Flg!lt0!19 Proced~~res) 

SECT!ON II • HAZARDOUS INGREDIENTS 

O«upetloral Exposure Umrts 
Ingredients: CASI 'J1o (Rangel ACGIH RV-TWA OSHA PEL-TWA 
1-mmon....rn N.tra:e ~-2 flO.S5 Non~ Nc:.ne 
SodiUm Nvate 7&31-99-4 0-12 None Non& 
Meth~lan-lne N trate• 22133-87-7 0-3 None None 
Alunwn~ 7429-90-5 010 10 mg/m' (dU$11 15 mglm~ ItotalI 
M(letal 0~ 6-¢742-35-4 ()..0 !1 (N}Iffi' (~1st) None 
Ker~ BOOPr20-ll ()..0 Non~ None 

Thts lng~~enl fTIIIY be u5ed only In proQUcts produceo at the Pa1Je Plant 

1"9!1~dtent5 Olhf!t than !hose ~Olbcw as used tn lhls prodUd are not haz.a~ as define<~ undilt tutl& tt 
Oepanment of Labor resuJabon$ or are pf'I!Sent •n dem•t1-mus conoentrallOnS ( le!is than 0 1% lorcsronogen.s ~s ltlan 
1 O% foromenwardous matenas) 

DYNO 
Dyno Nolle! 

, • 6 .., • • t o e • t I •• II .. • • I • • o~ • • • 

10.4 	 Revision 1.0 © Contract Drilling & Blasting LLC 



New Bedford 2013 - Operational Blasting Plan Explosives Materials Information 

Material Safety Data Sheet 
SfCJ!ON Ill • PHYSICAb DATA 

Bolling Point; Not AppliCable Vepot Prnsure: Noc Apelloc:abli! 
Vapot Density: 11'¥ ~ I ) HOI APp;IC~Oie Dent ty~ 1 IS.I 35 g'CG 
Pe~nt Vo laUle by Volume: <20 (..atlf) Solubility In Wator: PnxloJCt palti3U)' Cl•r.sof~es 

~ery sloWly '" water 

SECTION IV - ARE AND EXPLOSIQN HAZARD DATA 

Flath Point: >100 C Flamm.bk Limits: Not AppiJC:abt( 
Extinguishing Media: (S!!e Spe&~al Fn FIQI\tng PrOcedures r.ectlon.) 
S~cial Fire Fighting Proc;e~hmtt : Do ntM lllif!n'pt ro figlll fires rm.olvl11g "t~lo$1\'e matena.« E'Vi\Cl>ale nU P"'50M!II to 
a p<ede~e.mtr.ed sulo iOCa!IOO no less •nan 2.500 teet on all OlleaJOIIS 
Un~nual F1ro and Ex.ploslon Haurus. Can ellpl()de or detonate un<lef ru condwons Bum•n matu.~. may l!roduce 
loXIC lfBpQI'5 

SECTION V · HEALTH HAZARD DATA 

Eff!C!S ofOverexpo!ure 

Eyes: May ca.use lmtaLon redness and teant\g 
Skin : Prolonged oonlad may cause ~m~atoan 
Ingestion: LII'VOIIIfi'OUnb m,;;y be haflT!ful l5wa vel 
Inhalation: Nola kkely rot.m or exposure 
Systomlc or Other Ertecta: None knCJ'tlfn 

E~TW~rgoncy and Fl'!lAkt P!'!X-C!cturu 

Eyea: lmgate wih nmfl"lg water for atlaast IS mn·•utes If mlatTOn persom sea~ meoca allen an 
Ski n · Re move contam10ated clochong Wash wttlsoap and Wstt!r 
'"SI"Uon: See 11'16docai attennon 
tnhaJaUon; lllmtal!On oc:cuB. ri!H'nCWu to ~ at• 
Spectal Conalderations: Nooe 

SECTION VI · REACTMTY DATA 

Sublllty: St.1ble unde~ normal con<MIOI\i IT\af e11pl0de WTie11 sun1ected Ill fire 5Upef'50nlt" SllOOk or I\IQI'Miner~J/ 
pto,ect~e lrflpact e~llyWhen COI'I"ned or 1n ~.11'9! ouart1l.n 
Cooditions lo Avoid: Keep away from heat. lla"'ll! f,jn!Lon sotJTCJc~S and strong shock. 
fbt•rfats to Avoid (Incompatibility): Corrosl..as (stroog aods and sf:on9 bases or ;)l<al.sJ 
t-tRardous Decomposition Products: N11rogeo Ol!tOes (NO_.) Cart10n -..onoli!Oe !COl 
Hnardous Potymeri:ratton. Will not occur 

M$0Sa llln Daa: 11!11'1&1111 ~ l oc l 

DYNO 
ovno ,100.1 

I e - • • t 1 e • I I ' ' • • • • o • 1001 • • • • 

© Contract Drilling & Blasting LLC Revision 1.0 10.5 
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Explosives Materials Information New Bedford 2013 - Operational Blasting Plan 

Material Safety Data Sheet 

SECTION V!l • SPIU. OR U:AK PROCEDURES 

St&ps to be taken In Case Material is Releand or Spll~: Prw;a ftom aP .gn lion sowces In case of fire evacuate 
3rea nolle$S tnan 2.500 reel "' () dlfedlons Nollty avti'IO!'Ibes 111 octOftlatl(:e woth eme·g~y response pc"oceoures 
Only J)CQOMel rramtc1111 •mergettey •llSPQilSO &hoUIO Utspond II no r • da~ 16 pres&"~, aroi:l Plodu~ I'> ~.>»damage<~ 
and/or uncontamtnatacl repackage product n onginal pad.aglt'g or otll21 cli!<ln DOT approvo:d contat'\er Ensute l~t a 
complete account of prodi>CI nas been m:Kie 110<1 15 ~nfei FollOW applicable f~em Sble and local ~pill report!OQ 
feqUI~II 

Waste Disposal Method: Disposal must COtT!p}~ V.l!h F@d111111 Sla'.!J and Iota! ft:!JV'atlons II J)rOQU..: bscomli'S 
a W<JSI<! i l!i potenbaJii 11191Jl<;l!!d CJ'> a lta.za•dous wa~e as defined under !he Re:<ou·Cicl Con!OefVal.on and ~eC",overy 
Act (RCRA} 40 CFR pan 261 Re""'"' dlspo$011 •equ•re<r.~ts w1th., penoo knowledgeable w·lh aflOII~Ie en~II'On~rente 
taw {RCRA) beto•o d~posH'1!J ola.,y e~plo~•ve matertal 

SfCT!OHYI!I SPECIAL PRQIECIION INFORMATION 

VentJ..tJon: Mt feQU!te<l TOf nor-na Mf!C,'J'I9 
Resptr.nory Proteetloll' None OOfl"lally requ-reo 
Proteetlve Clothing Goo\-es aoo ~I<~'"'"9 tn•t ~$~\In coo:.ao::tu'• iU!)ge51Gd 
Eye Protecbon: Satcty ytas~ a:e recornn~eodell 
Otber Precautions Required: Nore 

SECTION !X • SPEC1M. PRFCAUTIONS 

PrecaUtions to be taken In hand1iog and lltorage: Sto"'! m coo: Ill) \~n~c.ata<t loc:abo!'l Store"' oomphaoce wnr; 
FodiVI Slal•andiOCa r.gt•lallcns Keo1U¥r.t)' trom htoat. flume tgl"l.on sources and slrong illocll 
P(ccallttona to be taken during vse; A'IOid brealh>I"Q lhe lumes or gases frOO\ omonal.l)ll ot el~IYes Usa aocei)!OO 
safe 1ndUSil'y pracbces "'-hen us;og eJCPIOSNe matei"IBis U<1mtonded d!Kooat1011 of E!XJ)Ioerves or ~ 1/'1! ci!V':;es cao 
C.\15e Sef"I0\>5 lnJ«<v Of de<Jtfl 
Other ~autlons: 11 1 recommf'flded 111!\1 ~5er.l of &l(piO!INtt rnalenfl!i De 'amlli~ Wrth tnt> ll'l'L!1t e ct Ma~o:~ ol 
Ellplosrves 5afety ubrary Publca+...ors., 

SECTION X·SPECIAl INFORMATION 

TN raport111g urqulramtmt:s of Sectlo<\ 313 oll!Cie Ill of the Supe<tvoo Amendm!lnl5 ana Raa:uthoflzabon Act ol , 986 ana 
<~0CFR 3n msy ~appt<:ab~ 11 tl'le pny~l st.ate of this product IS changed :o an aqueo...s ~ol,1:100 If an aqueous 
sO'•J'ICWl of ·.P..: oro1UCI " l"lftOI•tacwred Q«)Ce$"100 or O'lhervtiSfo UV"d ltiP nHrs.-e ~d'> category ltnd Olffl!l10III-1 
lt$long Of tile pte~)' ret•ltlneec rogJJialiOn s!'IOu.o ~r~W•ewelf 

0'"'-~' 
()yr!o ltc<:r he •nd ot: ....,.d....,. -"' an• -.ar~ ...., ~ to ll!c c~ -.e "'~ ar suola;llo 1ro:::eaf l'!e> ..rOIITl.Nloro <V"' ~c,j
hmtr rT - -...u m be dlauow;l <n=t-.- ......,. <1< ~CD IHGUJDI..C <MTIIOUT UhllTAOOI< Nit e.ll'UEO Wl'lRRA.'lTY OF 
t.IERCHANIAIIIIJT'r OR f"IINE:.."S f"Oit A PAATICUI.AR FVkPOSE 11-'10;00 ontER WAI<fWotl'l '"tla o~ :::nQmd,.,.,... , .-.'Oed h>r 
~t'l' 'IJ'.I':XISts ar~Y mel oa ~ otfy b pc!I'SI)r'-S r~ ..-ra ttcnnial Wih Bccaue CXIIIOICO'IS o:>d ,.~'11:·ofun om a..;sCc ol aur 
~P~~r>l Ita ....,. 1> '"'''"sl* ior ~9 "-co-d._ ofMfto .... rlht f>!0!1,10 e"Y"" W"d .._.. """oi'OI' • 'st ~"""' o.bl'fYw-. "1:1'11111')' :1M U "jiriH 1'1CI.oU'!IGe.21' I:IBB f:lt ~1!!1 !0 IICIS~ !If~~~ JM',; l"t:rr floe ..~ 1!11!JS l!llllioO llf ,~ 
U"QI'f M1 ~ oN4 -r l.)p:l 1\obcl ~ IT ~ rz' l't ........d .... 1:1: ail ~o· fl>CI<,.a CD•seq-1 0<" n:Gr;;al d«'ll""" 0'" lo< 
"""::e.wt"- #I pra(is 

DYNO 
DynoNobol 

- •• • • • · •-•• .. • .. •·•c·•" · -· · 
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New Bedford 2013 - Operational Blasting Plan 	 Explosives Materials Information 

Material Safety Data Sheet 
Oyno Ndlellnc. 	 MSDS • 1108 
2795 e-.- CocOIMOOCI Pm""'~ SUire 500 Date 09'16110 
Salll.llke Oty l.bl\~121 
PhOM 80"1 ·364-48()0 Fax SDl·l21·670J 
E-f,tii!l ~a.hn .-n~ CC<ll 
FOR 2A HOOR EJ.'ERGt~Y CALL CHE!.tTREC IIJS.lr 11»-Al.._.,lOO 

C~~C ICA..eOAI tt~:A 

SECTION I · PRODUCT IDENDFlCAT!ON 

Tntde Name(s)! 
OYNO CORD SENSWVE BOOSTERS· CSJ~ CS45 CS90 C$135 
TROJ~ SPARTAN• 
TROJAN• SPARTAN~ Slodef 
TROJAN" Sunger 
TROJ~NB 
TROJAN'" NB UPoiiVERSAL 
TROJAN" Tv..n~~oex 

Product Appanrnce & Odor. 	Tan lo brown ~;orod with I1Cl odor May illso oe silvery grey Pile~'" peperor plaStiC 
tube 

DOT ~;r.~rd Shi ppi ng De~~erlptlon: Boos!B( 1 10 UNoo..l II 

SECTION !I · HAZARDOUS INGREDIENTS 

Occupational Exposure Umlta 
Ingredients: CASt %(Range) ACG!H TLV-TWA OStiA PEL· TWA 
Pen!M(ytlltltol T etran.trate 76· 1 1-!; 35-70 None E.l.tabhshfld ~~1>141\eil 

(PETN! 
Tnnt:ro1oluene , 18-96-7 30-50 0 1 mglmJ (53t1'111 1 5 mg~m• (si'ln) 
RDX 121·8'2~ 0-?5 0 5 mglm' (SkillI 1 smglm' (Sir.lll) 
llt-IX 
AJun->num 

2691~1.() 
7429-9G-5 

0.5 
0-15 

Nona Establtshl!d 
10 mg~m1 (dust) 

None EAtatll~ 
t5 mgtm' (tolilll 

lr!gfedlents. other than tNlM menlk:llled above as used 11'1 lfliS produd are not hazardous as deftned under cvrronl 
Departmet\1 ollacor r~ulat!OI'S, «are pr~nt .-. oem~n.mus conccflltal!OM ( ss ~nan 0. 1"~ /Of catCIOOQt:fiS l~s tna_n 
t ~ IIY other haZardous materialsI 

© Contract Drilling & Blasting LLC Revision 1 .0 10.9 



Explosives Materials Information New Bedford 2013 - Operationa l Blasting Plan 

Material Safety Data Sheet 
SECDOH Ill · PHYSICAL DATA 

Melting Point: 176" F (80'" C) (1lfT) Vapor Pressure! 0 042mm l1g ~ 60" C (INTI 
Vapor Oeoslty: Not app c.ible Density: 1 55 • 1 65 glee 
Par~•nt Volatile by Volume: Not appliCable Solubility fn Water: ~ 0 01'7o 

Evapor•Uorl Rate (Butyl Acetate • 1): Noi~~W~cabe 

SECTION IV - ARE AND EXPLOSION HAZARD DATA 

Flash Point: Not Gt.>j)l.a!ble Flammable Llmits• Nol appllC&UI 
Extinguishing Med1a: (sea Spec.al F1fe Fognm!l PnX:edures &I!Cbon) 
Special Fire Fighting Proo4Kiures; Do n<K iltll!mpt 10 ~I lire$ •rr.otY•Il9 "'l(plos"<e mAtena."> fYi'ltl.ata ,.;II oer600MI to 
a p·~~mlf\ecJ sui loca!!on M lea!han 2.~ fo.l ""all a 1edlons 
Unuaual Flre and E&ploslon Haurds: Cltl'l e>&:Mode Ot detonate undllf IT11 condlllonl Bum•ng rrr ..•er,~l rT'ay rroauco 
lQl(lC lfl!pOIS 

SECTION V - HE!LTH HA.ZARP O,t.TA 

Eyes: Paruculates Ill 1ne e)a m,y c.ause lmtat.on •edne55 and teanog Prooangeo or rep!!'illecl conii!C' m&f cause 
Ulalact& OIJIIC MU~ blutrod Yt&!On 01 an'lbtyOllla 
Sld11: Prolonged COrltact may cau!tt! lrutabott s&¥ere ecz&ma and sensillza!JO<'I dam>..:.Us. nrr m-at ~ absorbed 
IIV<lugh lhe 511111 Whoch may be mc11Caled b'l oranae s1a111•ng on exl)C)Sed sl<.rn See syslenwc effect!! b<>IOW 
lngeslloo: Harmlu 1r•.vn!\Owed See 'Yilem<. effeas b6'ow 
lnhaJatlon: tnn.lawo o4 Chms may cause tmmllo" neez,ng or QO~t"lg See systerrt!C o'toct• below 
Syatamlc or Ottter Eff«ta• TNT Is an lltalll neuroto~n. hepa:o!Olun l'epllrotolCln ano bone matrcw depr~ssant 
Allllougn e~OQ'Sur~:: t$ o ".ely i!Q.IIe or ctlronlc ex~X~ture may cause sens.!rZ&IIOfl o=ml'llll>s nenda!;lle. d·v•~S$ 
13Unchce 1etna1gy or prot.tem:o w•lh Ulo lwer 01 tiiOOd such <tS IOI(IC t>epM apta~uc anemta hc:tno:yuc anem11 or 
~thi!MOQIOO.n fDf!Tla~ PETN IS • ltf'(Mfl coronary vasodltaiOf and tngostlon oo lnl\a.lallon lftilf resud '" a lowef"<\0 ol 
blood pressure treadaclle or fainl11es!i and a decreasl!d lolerarn:e b grarn alco!lol Repelit!!d over-e"'))sull! may rewJI 
n c:flesl psi(IS In the absence of elQXISt.re 

Emergency and First Aid Procedures 

Eyes: 1mg01ie 'll"rth l'llnn ng wo;~1er for n~ fP4!Q fifteen m·nu~ Ifn~t1111011 perwtsti '>ef'lc f!"eQQI al1ellt'Ql 
SkJ11: Remove COOI311"tnale~CIO:IT'flg Wasn Slllilf ~llgll')' Wllh 50019 Ollll WCIIM 
lngastion: S4!t!lr. med.cal atlendon 
Inhalation: In case of iml;aiJQn remove to fca.sh a Set!ll mediCal attenuon tl dltDI'Itc 5ymo1oms oa:ur 
Spedal ConslderarioM: None 

SECTION V1 · REACTIVITY DATA 

Sta~uw: Stable ul1det "Onn.ll cond•nons may el<plode wnen SWijEoae<S 10 fire, ~ll~lc anoek" ar r~l'l~y 
prOJI!Cble rncact espt.'Qal wlltln conlrned or In I01J'9e auanlJlm 
Cooditiona to Avoid: Keep a'JtS'/ from heat llarm; fncborl tmpact tgn•:lon SOUftleS and sfro~>g SIIOQc 
Mll~riat. lo Avoid (tnc:ompatlbOfty)~ Co(1'05111e;; (SII'Oilg adds enrd bases ore !QiltSJ 
HautdOU. DoeomJ)Otlhlon Prodlleta! N uog..,n Olildes (NO•) Qafi)On Monotcldl" (r,{)) 
HuvdoU5 Potymertuuon; W.~ not Ol.lW' 

10.10 Revision 1.0 © Contract Drilling & Blasting LLC 
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New Bedford 2013 - Operational Blasting Plan Explosives Materials Information 

Material Safety Data Sheet 

SECTION VII - SPILL OR LEAK PROCEDURES 

Steps to be taken In Case Matettal II Released or Spilled: ProtP.ct trl:xtl a tgnrtiCW' S(llJICe'! In e~~se o• 'ire I!'#&CU~le 
arn not ~ lhoan :!,500 reel an au dii'ICllun& ~ty aulllOc'• on 1ICCOn:UJ\c8 .,...,h erne'g~ r~'ISO ptOC\ld1116 
Only pE;rsoonel ClaJilEd Ill emEfQii!ncy RSponse should respona If no f.re da.~ rs ptesenl, and prodlld ts. Wldamaged 
end1or uncc-'lta'"'•oateQ repackage produa •'1 ong.n~ pac:t<ag..g or other clean DOT app~t~ved ax~m""< fn_sure ~t a 
con,pl~t.e liCCOunl of product nas oecn moo. and 1:. vbf'tled r0o1aw app.<able Feckrr St.ltu ..nu ~~ soMI r poru119 
r~rl!i'llentS 

Waste DlspoaaJ loletbod: O.spogal m..st oompoy w.ln FP.dar&l Stale end local regulatiorls tr product bac.ornes a was1e 
tllti potenllallt regulated as a nazwdous ..,asce n ceflned under the Resource ConservaiJoo •no RecQ\Ie<y AI;: ( RCRA) 
40 CFR part 261 Rov1aw d"poul req,.re"'!nls Wtlh a person ~nowledgeable w1\h a pPitCOJble e. ytronm!ntat taoo~~ !RCR~) 
bebe diSposing ofart11Htplosive rna!e<1al 

S.ECI!ON Yilt SPECIAL PBQIECTION !NFOBblAltON 

Ventlt.tlon: Mit 'E!qUited few nonns; llal'i<IIIOQ 
Respiratory Proteetfo11· Nora normally requ·reo 
ProtecUiit Cloll11ng' Noo-peonoaole giO'oles ooo OM)rl( dolhll'1!1hiiii'Ciduce S.ktn oontxl ar., reoom!'McnruJO 
Eye Protection: Satoly ylasses il.lo teoomrt!C!ndeli 
Other Precautions Required; None 

SECT!ON IX • SPECIAl PRECAUTIONS 

PrecauUons to be f:ak1111 ln hillndhng 111d storage; S;ore k"'' cocl ory locallen S:ure 10 compl:ance W!tn a; ;:~1 
Sble and loool ~ul.llloJ\$ KHp r~t<~y from heal name, lg!lllion sources orstrong ihoct 
PrCQIItlon.alo be taken during usc; Avoid b{ea\llof'Q lne fum~ ot !f3SeS •rOO'! de'.O'\It.ln 01 eoti)IOttves Use da:epteO 
sale rndu!itl}' pracbc;es v.tlen US.IIQ IIJCPOOSIVB matenal& Urunteoded tleror!auon of V~Piosrves Of expl~rve Celf'CI!& ca" 
1;41use ser~ lnJIJfV or death 
Other Precautions: tr s rea~mmf'nded that 1.5ef5 ol &l<pi~~M mMefla De 1WT11. M wllll I~ IMJitule o! Mlllleni nr 
Ell~Illes 5afety Library puhl<caliOnS 

.SECTION X • SPEctAL INFORMATION 

ThiS Jl"Odoct :lOOtaltnt. the IOiolowlng S\l~r>ces llr.lt all! &UbJI!Cllo lila reportmg '*'~-- rements of S!!dllln 3 13 ol Tille Ill ol 
·neSupl!f'funoAmentimet't$ <m<1 Reao:honzanon Act ol19841 ana 40 CFR Pan 3n 

CJ!tm!UI Hamt C!S N!I!J!Dir % BY Wt!qhr 
Nol'1'8 h>ptcable 

DIK~Imer 

Otf\0 I>C!C:G I..C: .,.., Ill 1_.,.J"' ~h l~y loiJII~liE· • 111 ~apetll4 I • p"'4xx f;l U IL'!Y l~lf, l~dtol ~ ••'6o·MIICI Cc."'..••o.J 
1-.'" "' ,,,.. - "' 1o t.. cbloO·•.eJ ,.'let..,.. "'"'"" ... ,,,...., 'NCWOIIIC II\OrtiOUT tlll'lf AT'OI" ,._,.., to.~IJI.,EO ~AA"fl'oo OF 
ME11CH.t,~ABIUTY OR FITHESS ~"Ofl A P•~TICUV.It F\JnPOSE ~OIOftOll'lER W&J"P.~ ~ l!oforolfti :><t·4~111f t• lrl « t110> de!! I• 
1""-A-•U. "UIOO.e. Of'~ llfiCI •• ~J Ofll't r.Jf PfrWI • l'a."1 osNIYMC IL'Cri'IICiol ~II> ~wC')ly:,C,• -<1 10 fl'•~"<!f 01 lite •l>e 01<(1(~ Cll o .. 
tllfo~t-,r dI! ~~o~~< • -·~lao ~Mu.. , ••-; '"' CO">J •.- olwJt, .11o11 ,4.,. p·cu~ &.~,...... •• d .ik" ~~~- •u ~~~.,.,.,~""' Cl .,oo t l!b4"Y 
'ii ilho.lt'oo: • •~" • .., '!H •' II!!II'IH f"':lwttf"$ ·•1 111•:~~ t" a.-1 ro ~"'WI' 21'~ l\ •flo l~ ·~ II· oa• 011• j:\~ t; tl<rl'lMt: 
ll-1 "" C>~«'! •hal llthtl 0yM flio11d o> I>'" lll1't of ib ~Jt\1.4'• oft bt otic ,... ~· Clt1!k'Oi!Ut"'~ ) OCcM'MI J11~ C• ~ 
»11Cir..la1 too. o• fi'Oib 

© Contract Drilling & Blasting LLC Revision 1.0 10.11 
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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. 

~ Nonel® Starter Oead-in line to initiate the first hole in a shock tube blast pattern) 
~ NONEL® EZ DET® Nonelectric Blast Initiation System (down-hole delay 

detonator and surface delay detonator combined in a single unit) 
~ NONEL® EZTL™ Non-Electric T:runkline 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 & Blasting LLC 
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• AI.W.AY•· lounll. It••• NOIIIf I STAR II;.R bt~lt;h hllloi • b~ IIJ,. I· ~d nJVHil ilrltot oil 
~lltprleru and nOf'-e~liC!!lii.JI p4H1011nllllllll Clllnr af ltl4l blil~l .,.o. 

•., 	~~AV:!> un~~ NONCI S1ARICR un.t by l"tlld fllt'o b..onah bl<lo".._ nu Wtin 
a:tDchOCIII) L"'ll blast round 

•llt.'IVA'fs pt.11C8 tne bunch ~ so the nd ia fl!1:e doWn and cov~r ·h• bl.nch 
block with attll cu•I•!IIJI o• ulll~" tr •wt '~'·•fUilll to 11u111 NIIYtnl "''1lP'lll rv~cn 
.lfter nll&dllng thl! bunctl block to delonat.ng colt! 01 IOhock b.lba 

• NCVER ~ to lniaa!a rnDflt lhan !IIQhl (8) NONEL r.hDOt tube• Of one (11 
MIOI18l4ng cold trunkl~ ,..;111 lhaiJUidl i)IOCI< t.•~r,,.'l ma~ r~ull 

• NLV£11 P'~C~IOMtlnqC'.O!d "'f''d~ ~1bft In 1MllamA NONa.ST..snt"R b~nch 
~ccl\ ~~~ f'9s ,..yrwt 

• ~i. Vt:ll • ..:i~h thl' NONI:I. Slit~llll I~tllch ...oc~ b lh~ ttL1'1l IV·""·' ''"''' ~ll"t 
11111 NOIIEL STARTER 11110e11 rube deploym1101 IIi oomp1111~ wt>enewe• a NONEL 
SrNnu. ur,,l ltl en hll ~~u~ jt\'lV metno.t r...,., thlln h)l toonc1 

• NfVtll •u11 OY<Jr NONEL STARTER oct.onaloos W·l" ec;u,~nt Thl$ ms)' 
d.lillUlge t"ttshodt tuba a.-a mayao~se a mts.fnt • .&LWII.Y~ mp.IOB tho NONCl 
SfAR"f[Jla!at n; damaged 

• VVI1un usang NONO. STARTER OC1ona~<n <Mill o dc1011a~ CIOfd lluni'Jroc 
AI WAtS pl:lll'lll•·•ajf'!MO~AJ CXI!IJ in tllU f411\Ct nloc>. p Yllho.~ 1(111 c rlctr•Mt<•1\\111 
tno t.Y'ton<~:«pc:."ltog n ""'doslrod citcaO'Id tntt.e~k.n 

1htf15p01Wdol'. StMago Cll'ld ~\dUng 
•NONEl.STARTER rrMI be ~llllspoat.d. mU\1 handled ond ueeu In conlonnltv W:lh 
ajlfll()<jfa sial& 1'1'Q¥Kt Al and tocllll·lWI8nd reg<~lalr' " 

•Fctr ""-"1111tnum <~htlll I~'' !3 ~). NONC.L SlAATIOR mu~ b tl ····JI~ in rl wo. d~y 
well vem.llllfod rrogatme ~Ill!! rwantnry r.nould bB 10ta:ad A.-old tJ!ItJQ !'9\lv 

I'I.Jtc:~"..a b<>fore IM clr:l FU' reootrmetW.led ~ rracllclliln tmltsi)O(f'"g stomg 
lwl<J f'9 ill'ld """"9 \h•!l p!ll<l~l IK-6 1M boc"J(kll 1-'re~entltln olAcc:ldontl 11"1 ~U~P 
ol£)~M:!IC.""' OO!;i<od InSide tielell Cll~ on.J 110 ~I\' L~oli'Y Pubii(;G!Q.>a 
c/_,e Ins:--.de off.•aka"' of ~siYB~ 
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New Bedford 2013 - Operational Blasting Plan 	 Explosives Materials Information 

Material Safety Data She~et 
Oyno NGbellnc:. MSOS I 1122 
2795 r• QIC()OoiiC)OCI Par~~ SV~te 500 Date 09116110 
Salll.llk~ Otf l.bl\~121 
PhoM. SO"I·::164-4800 Fax 801· l2I · 670J 
E-l.o!'l Ol>"a.hl&..s-"' lll"Of'IOOI:o Cll<ll 
FOR 2A HCliR EJERGtHCY CAI.L ;HE.t.UREC IIIVr ~~ 

C.U.~C (CA..eD AI 11~ 

SECOON! • PRODUCT rpe:NnFJCATlON 

Trade Name(a): 	 NONEL' MS NONEL8 EZ DEl"' 
NONE!. • MS ARCTIC NONEL" EZTI.,.. 
l-IONEL• LP NONEl8 EZ DRIFTER • 
NONEL.•sl 
NONE\." TO 
NONEl•MS CONNECTOR 
NONE!. •nMNPLE.X . .,. 
NONa• STARTER 

Product Clan: NONEl Non-i!lectrw:: Delay Oetona1al'li 

Product Appea~ce & Odor: Alu!TW'um cyl.ndncal sl!elJ Wllh varytng lenglt'l and diameter of altaclled colofed plaSIJC 

tuomg The delonalor mi!Y be enclosed rn a plasllc ~ and an as~r ma)l cor.tam two detor.atln Odor.eu 

DOT H'anni Shippi ng O.SCrlptlon; UN0029 Delonalora. n~'I!Cttle 1 tB II 
-or- UN03GO Delonatorassemblres noo-electnc 1 18 II 
-(11 . UN0361 Dfltoo810f assemblies. ooo..,faWlc 1 •e II 

NFPA Hazard e&usrr.catlon. Not ,AJ)oloeable l 5ee ~ rl- Speera F o Ftgnllng Ptoe:l!ldut~l 

SEC TION II • HAZARQOUS INGBEQIENTS 
0SfU!)!\Io!J8I elpotU[! L!mll! 

tngred1ents C.\56 O~A Pf.L-TWA ACGIH TLV-TWA 
PeMaerythrrtol Telramtrate (PETN J 78-11-5 None' Nooe' 
LeedAzloe 1342" 46-9 0 05 mg (Pbllm1 0 1)5 'l'lg (Pb)lm1 

l41ad 7439-92-1 0 05 mg (Pb)lm~ 0 05 mg (Pb)lm J 
S•llcon 7 .. 40..21-3 15mg l m-'(tola1dustj t0mg / m3 

5 mg I m' (resll+l'8blc fnY..I.Oil) 
Selen .m 7782-49·2 O~mglmJ 02m~'lo\1 

Red Lead (lnad te!IOXIde) 1314-41-6 o 05 mg 1PbYm1 o 05 mg ~Pb)lml 
To:tartrurn droXJde 13<&63-67-7 15 mgJm tO mglm 
Ben.sm Ch«<m11te 10294-40-3 I mg tCr0,~10m) 0 01 mg (CrVm' 

(ceiling) 

OSmg(Ba)lmJ 0 5 mg ( Ba)lm' 


lead Chromate 7755-97-6 	 0 05 mg ( Pb)!m 1 0 15mg (Pb)tm• 
I mg {CrO t110m1 0 017 rnQ!Cr11m~ 
(c.Jt"'g) 

Banum Sulta:a m7-43-7 0 5 rr11 (Ba)im ' 10~1fil 
Potassium Perchlo<ate1 ms.-74-7 Nooe None 
S•tlea (~r.tlhnel 617&0·!13-2 Sav Note BC'laW 0~ 1"Qim1 (resp lfacl 
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Explosives Materials Information New Bedford 2013 - Operational Blasting Plan 

Material Safety Data Sheet 
Not-4~ 

5 mgm.•{lWAI 
10 l"'glm tSTa.l 

IS rnglm~( toUJI d4SI) 5 mg.~r11 

5 mg•rn'~~llllfable fnlctlonl 
Mitman)' 7440..36-() 0 5 rr?'m 0 5 ~lmJ 
Cycloletrametllylt!f\t!' Tetm".vam4"tl! (HMX) 2691-41..() None None 

' US~J I m1t lot pgrt.«;vtat- not cr.~~ regutalt!d (,NOR) T~ <lust 15 mg~J respirable hactklf• 5 n-Qim· 
Use I '11ft for paftll:;o)ales not Olherwrse dass f.ed (PNOCl lnhalable partcltale 10 mglrr resp.ratMB part 3 mg m~ 

Note Tl\e OSHA PEl for ~sl;~U ne $111Ca 11 cale\ltated as IOito'HS 
Quartz ~P<"Sbie 10 "'9'm ~I ~ SO. - 2 Oua•tt. total dvs1 30 n-glm1 I.._ SO- .._ 2 

' Not a' Clela_y peiiDds coolatn pen;lllorall! Thos!J thai do coolaln betNeen from about A Ia a mlixlmum of 3b01Jt iiD mg 
perchlomte ~rdetona:or 

lngrlldttt.nts othet ltlan lnot>& rneniJoned abow. a usee! m LhiS pt'OilliCl ar& not hazardou• b doflnod undar cun Lnt 
Oepanment of labor regulattOOS or are present m demormus COOCI!fllni!Jorni (less tna'l 0 1 for C.SIO')OgEfl! les:. 
tnan 1 ~. tor Qlner n.au~clous mstertalsl 

SECnON Ill · PHYSICAL DATA 

Botllng Point: Not Apollcabte Vapor Pressure; NDI Appooeahte 
V1pot Density: Not ~ble OaMlly: NolAl)plicat);e 
Percent Volatile by Volume: Not AppliCable SotubDJty In Willer: NotAppk.abe 
Evaporation Ratl! (Butyl AcetDa = 1): Not~ 

SECTJON IV · fiRE AND EXPLOSIONHAZARD PAIA 

Fluh Point: Nor ~bte Flammable Limits: NO( Appcable 
Extlngulsl'llng ModIa: (See Speoal Fn Fgnt111g Procedures sectiOn 1 
SpaC-Ial A .ra Fighting Proc:oduras: Do not al!t!mpt. lo llghllltes lnVOtvlflO exptoSNe mll!afta=S. Evk\ia\d all D~roa I lo 
a predele!m<ned safe. dtStam locaton Allow lire 10 bUm unless n can be foughl "l!!Tlliely or wo'h li~ e1±1nguoshmg 
systems {sp.-inK.'ers} 
UnusuaJ Ftre a.l'd EJ~~t l'ta~rd~ ~ e~~:p!Ode Of oetonato u"<lcr fre condttrons 1Wo'>1ng matena! rnolV oroduce 
loXICYapon. 

SECTIONV· HEALTH HAlARQ PATA 

Efteck of OYeruposo,.. 

ThiS es a pad(eged prodll~ INit w• not rewtt •n elCPOSUre to tne e.-piOs•~e ~Mtefltll '-noef normal r.ond.t.on:t o1 w.e 
Ellposo~re concurns a•• pnmynlyW1' ooet-detOflatlon react.on ptOCJUd5 p.ttk.vlarly h4m.-y metal comPOUnds 

Eyes. No e xposure to dlem~Ca~ hazards. an'be•patad Wtt11 11om>al r.at>a~ ptocodums Poma.le!e-s n 1t1e aye mav cause 
1"11\olllorl r~ess $9\oe• ll9 1tctw-g 1>\lfll a~ teanng 
Skin: No eJtpo5UI!I to ctlemal 1\;WHOS illlllCip:!lfld wolh nom~ ~tl<!llng llf'OCIMIUIM E.q)nsu• e 10 ~t-cmto~t!Oft 
rei1CUOI'I products rna'/ cause rrm.at..on 
Ingestion: No expoSilre to cN!mJC&t )'lazafos aflll0ll3ted wrtn normal hand >I1SI p~ PGSt~R11Qn readlOf\ 
f)fOdUcl ' Sidu& '' toxc b)' 1n~on Symti!Otn$ may neWt gast.roenl r.t.- wt!/'1 1bdOmlnal oam na •13 •"mllrog ana 
o~armn See system< ~IXU be•ow 
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New Bedford 2013 - Operational Blasting Plan Explosives Materials Information 

Material Safety Data Sheet 

lnh;al;ttion; Not a .~ely rOOJte of~"' See s~HtrruCeff~ D@low 
Systemic or ~r Effects. Non& an:ICipated 'tol11\ nom1al handllog prooeduff!ll Rf!pea:ed tn'lalanon or10~on of posi
C)eten(IUI)I'l nmct(lfl croducts ma~ leao 10 ~emiC effects suet~ os rC$plr.atoty tmd ll"f''liJ:IOI'l ttngtfl9 of tn~; ears d:noness 
C!le113ted blooo prL-ssut bCUI"WW IIISltln anllll~ 1-leavj metal (lead) I)Ot&Ontng can OCCl.ir 
Ca/CJJIOfll!ndf ACGIH oass:iim: Lead as a Suspecl9d Hum311 Caranogsn' ano t~Ubla Chrtlt'!lturn VI 3s ·eomrmed 
liuman Caronoc,;cr> I'ITP OSH A and IARC consider oompori!(TIS cnn!4t!neo "'1m$cMo!O'lll'IOf c:a~I'~C 

Pett"J••oraiiJ Pl!fchtorale ca'l polMbally onhtUtiiOdde uptake ny the thyroid and resu.lll'l a oecrease tn lllyro.d llll111'!~ 
1he Nahon411 Al:aaem\' of Soenoes (NAS) h.Js rtr•~ the to.<~~:rt-, of pe~rqte E~<>d tlas CQOdiJdi!d that even ltle 10051 
se<'lsll•~te popu:&l<m$c:oold lllf1eSI uo to D1 miCIO{r..m pe~te per iuloqram of boOy we<gtll pet o:a~ -"•thou! BOVili'Se!f 
all~"'!! l'leall'l The ~EP-' I'IUSI estal:lltsh a !l'I&Y•"1Un1 COhlal'l'lt\at'll t•vet (t.tCL• lor l)etchtota~ ttl ortl'l:.•hQ water by 
~07 arid !hts sludy b~ NAS may result -n a rECOmmendation ofiiboJt20 ppb lor lhe MC L 

Emet9COSYI lid fi!JL Aid Prowtym 

Eyn: lrtJgate Wflh toon!f\g wa\er for blleast fll\ee<'l IT'tl'otes. If ..rt:atlon pef515t& seek medall !lttenhon 
Skin· Wash Wllh sosp m1d water 
Ingestion: s .... Me<JA."l))altA!ntoo 
lnhalilitOn. ~ iiJ)pflcabo!: 
Speci;al Conslderatfoi)S": None 

SECTION VI - RJ:ACDV!!Y DATA 

Sblbi~ Stab'a ondeo rormal CIOndil:Jons ma1 explOde Wrn!rt subjected lo fit@. supe~n11: ~hod<. cv nog'W!nergy 
~tile ifnPI\d 
COfldtllons lo Avoi d : l<e«~ awa1 Ftorn l'le8l flame. tgrnhon ~urc:e~> ....,1»'-t fnc:1lon ef'.iCIJoil.illtc dtstt\aflJ6 :tl'd 'ilrong 
I!I.OCII CO 1'01 attempt to d~ml:lle 
Materials to Avoid llnCQO\p;tUbillty)• Conosl\les acrcls a-t~d bases 01 atka.I!) 
Hazardou• Decomposition Producta: Carbon Mooolrlde ICOl NttniU5 Oxid~ (N0 0). ~tlides, Ct>romal5 Lead 1PDl 
1\nllmony (SO) 1mt1 varloos ()..(odes ano rompte1O)klt$ or mel3ts 
Hautdous Polymerltation. W If 1101 occur 

SECTION VII · SPill OR LEAK P RQCEDURES 

St.p& to be tak•n ln CU• M.ltstlal Is R•..ased o r SpiJtod: Ptotect Item a tgni!A)fl &OIJICI!$ In case o' lire l!'ll<lcU.M!' 
i:ill pe~onnel co a safe- d!Slar>l area ana allow 10 oum or light ~re remo•ely Notify awhonnes In iJCOOt~ wrrt 
80'lf'f"gei)CV 'e\P"''Sf' p~~ Only l)e!"Wlnf'l tnuned WI PITII'fgen<:y ll'SPO~ ~ ld mspo~ II oo tire 03"\gM , 
pr.rst'flt. and I)(OCJUCIIS unoamaged andiOr .mcoN~m t~a:eo ~adeage oroouct rn ong.nal p.ae~<agrng Ot ocner e~ean DOT 
app-oved con Ia nor Ens.ne that a compoi!U! account of p•oduct has bollft tnaoa and n; wenfed If Joor.o !l)(ploslVG ~· 
IS o;pilled tM:h as from e brol:.e, deto'l31or only pmoerly Q\lol•ifed ilnd ;tuthon7E!I;l Pf!~"el .-.tr~JO be lllVOI'ec:l .,~ 
P'andltr>f) and dean. up actlvot>eS So•lled expiOSove powder IS e•tremely sensttrve lo -otllat.on and 1'1"13V detonate FollOw 
a~bte Fadt-'a1 Stale and toc:alspo 'eiXlttlf\9 usqu tl!<"eflts 

Waste Oispos~J Method: On;po,al murot comp I' With FGderal Sta·;. and~~ reg~t>atlons Ifr;:.roooct becomes 
a"'~" !Its ~~«enttall'fregu.lillted as a l"ua•dous wOl!le iii$ oef•neo U'ldcf L~ Fle:IOIJt<:e ConetVa\.Ott anct ~eoo...ecy 
Act !RCRAl "ll erR. part 261 Rt~vl6~ drs!X)!>dl l'eq!JiresT tlt\ts Wid> a ourtOn 1\nowlttdg!!ablt: wolll aPOt•cablo envrromnenta 
law IRCRA) llefOfe d.~oesdlg or any .:xplostve metana! 
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Explosives Materials Information New Bedford 2013 - Operationa l Blasting Plan 

Material Safety Data Sheet 
SECTION Vlll · SPECIAL PROTiiCTJQN INFORMAl!ON 

Ventillltlon: ~ r!qU•r!!d ror flOI'T"'UUII\ancll1119 PrOVIde en!lliOCPd -.oent•laiJon after use Ifon underground miJleS or orner 
eocl0$ed are<» 

Resplntoty P rotoction: Nooo tequollld lor llOimaJ r.a'1dtlng 

Protoe11Vo Clolhll'lg. Colton glove$ are ~ed 

Eye Protectlon : Safecy glasses an! 11!al!Tlmendel1 

Other PrKautlons Roqulrod· None 

S€Cl19N !X · SPECIAL PR!iCAUJIONS 

PreeauUon.s lo be talon In handling and storago. S!Oie •n eool dry weY vent ted loc:a!IOI'I SIOI'o II\ oomahance "" 1.11 
Feden~ Stllte. iU'Id loca regula.!lons Only property qua:rfted and eutnonr.ed pei'SOilllel shoulcS handll! an<1 use exploSI'fes 
Keep ;~Waf from heal, lla:me IIJ"'I'OO sources IITIPIIct. tncoon electrost.atoe dtschafl)e end WOilg $had( 

Precautions l o be taken d urt.ng U5e: Useaocop!Bd sa'e l"dustry Pfactk:eS wh1!n usong explosiVe ma!llnals Unrnlbnded 
<1etona<1011 of e>:ploslves or explosive devtOeS ~ ca>.l5e Sl!flQUS lnJLJtY or deatn Avotd breat.,•ng the fumes or gase3 froln 
delonanon of el("l)los ves DflonaUon In oonf.ned or urwenlllated .areas may re$1.111 111 expos~ore 10 hazardous fumes or 
OX)'!)I!•t dto' IOenC)' 

Other Precau6ont1: It IS recommended lhal IUiers of expiOSNe materials be tarrltha~ Krtn the lns:UU'Ie or Malu!rs of 
Ex1ll010rves Safetv llbl'rt Fvblcabons 
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New Bedford 2013 - Operational Blasting Plan Explosives Materials Information 

Material Safety Data Sheet 
ECTIOH X SPECIAL !NEOAA!ADOH 

These JKO(Iuc:t5 conta n ~ io.IOVt!OIJ Sl,lbstances that are ~OJI"C 10 me reporung f!!q\Jtn:ntenl$ of Sec:tlon lt3 nfTaoelll of 
llleSuoeriuoo Amendtnel'ts 0"10 Reaotholl~at.on Ad of 1986ano 40 CFR Pett 372 

CAS Number Mn, lbsJ1000 units 
]A39-92·1 39 il 

4~ i o.«: Chemical ~tugory Codet 
Lead Compou!\d& N420 2 0 
Banum Ccli'T1PO<dl0il N~O 1 8 
Chrom•um COI'I'oovnos N090 I 9 

Jange• or S.c:Uon 313 Ch..mcal5 In uch f!roduc:t 
Produc:t lb Pb per 1000 lb Pb compound• lb Ba «Ht~pounda ID Cr c:ompoUnda 

deton&to~ per 1000 per 1000 per 1000 
d.tona~ .-:;- d•to2!.L._OtW--=-r- detonltora 


NONEL.. IIS I D- 21 0.3 - 1.5 1- 0-0.9 o - 0:9 

NONa• LP I 0 - 30 0.3-2.0 0 · 1.1 0 - 1.9 

NONE1.. Sl 1 7 - 27 0.3 - 1.5 0 
 !~.$.-~TO-- 0 . 18 o:J:.o:1 0 0 
NONEl MS Connector 5:16 - o.3-o.• 0 0 
NONEL"'TWINPlEX'" 5 - 15 0.3 - 0.7 0 0 
4~NEL STARTER 0 0.3 0 ~NDNEL EZDET I ~_:1! 1--

2.0 0 ~ ,,NONEL EZTL"' 5 - 15 D.!i-OJ 0 0 

NOHEl EZ DRIF'reR • 39,4 1.J 1.2 1.3 


• The u act quantity and weight percent or Section J13 Chemicals In each delay porlod and tubing longth for oach 
pn>duct Ia aviliboble upon requeaL 

Disclaimer 
o,.... "'""' lotc: 111'11 115 sll>ul- n.ll'l'ljm awy -"""'.. - ·~·~·, 111 ,. !lm<luel .,.• .,.,,.,., or •~It)' .~..,, 1~11 """""-"*- c:~l'lt.l..
,....,. r:>t '"' ,_ 10 bt ~ClUU'eCI ........... ·~ Of ~rl~ ~lltr>tNr. WllliOVT L,lt.tiTATII:1N foifY l!'liE:O lj\io\R~ n~ 
M~RCI-iiiNTASil fTY 011 flf'NE.SS FOR .A PARTICUlAR P!.IRPOSii. ~0OR O'nlE.RW-'1\AA'ITV T•li'Qin1AIan GOIG 11d hllrtl! I< IIICMC.Jd IGt 
r•ft> ~-.• 0'1-Qft'y II'WI I -3"<1 O!'IY ""'~~t;N""'J ••lt~il'! t~•l ~Ill 11«6,_ CIO'!O' , ~I'd -~~ ,,_.''"~do rA 014 
IP'Irnl Ire ,..... • -naoble loo' dt~....,. 11111 c:orod - ol Nil - rl .,._ prodlJd ~ ard ""' aa.,... al ,_., ,..pclfltoi;fuy .-vi lt.Jbo'4t 
~ ;..)1. h~V'f ~ .. il'ov,_. tonr.l.o-r., ~"I ~ 01 011~ 'I) ~Of~~ i1 IVIQ .Y"' II" liE 01'"'" MJI)\)CI 01 iO!'IWIII' 
u-< 110 'IIG.J'1'41..- W\11 or~Mt ~ pt)l>!ll 1<1< or ,.., Ill !It! \ illi.O lle II tar '~ C""l"l~"" ·••I or ...........11 <11"'9\ ~ lllf 
nl~ 1014 "' ~~~ 
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~ 

NONEL~ EZ DET®1.4B 

Nonelectric Blast Initiation System 

~ 
:S. Product o.crlpdon
"' · NONfl• oone1eetr1edelay detonaiDf EZ OET" 1 48 un-tsCOOSISI o1 o leflg!h ofO!Jngea
:J 	 Shock tube wrih a aurtac;e detcna1or aMthed tooneend lind a s~ (#a} ln-llote 

detorotor on 1/111 other The aurface dtltomltor •• tniiOS a cclar.codod ptaatiC l:l0 
CoiWieetcM biDcll to lilcrlilatl ._y connoctlona kl lhcH:k cube lAds Thll blodl can 
hold up108 slloc:t. tUbol loads Eosy-tl>fead color~ delay tags d!8j)laythe d«ay 
oun-oer ~ nomln&l fitng tme promtnonety 

NONE"l EZ DEl uMs can bo ll3.$ily oonnec:ted 10 one lll'l«<* to 1101.-,fy blls.c b~ 
deJil7lrequqmenta In~- mlntng, and ql.lllrry~atlons The)' can a~ be 
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Nonelectric Trunkline Delay Detonators 
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New Bedford 2013 - Operational Blasting Plan Equipment 

11 EQUIPMENT 

Product information on special equipment is shown in this section: 

~ Shot-firing Device 

~ Lightning Detector 

~ Blast Monitoring Equipment 


+ Seismographs 
+ Geophones 

Sample calibration certificates are shown in this document. Once specific equipment 
has been selected for use on this project, updated calibration certificates will be 
provided to the Cashman Project Manager and the Project Director. 

© Contract Drilling & Blasting LLC Revision 1.0 11.1 



Equipment New Bedford 2013 - Operational Blasting Plan 

11.1 Shot-Firing Device 

HR88 DUAL LINE STARTER 

l~MQ1h10~eret . 7 5L • ..5~ 


Weogt11. • cu 

9tiOjl Ooefll" 

r ~A'll N110n 

eperauan ~-r""""~ Spritog ~ ,,1)('1 Stl!il4 A0<Jg !'In 

Enr-vr SoUfCit 11209 Snd"""" $h-Ill """" 


Cl~''!!d by A rf -n ~NfiOEAf'~ pelf!l r.,~ 

utlfeStlJChid trnnspo"'-"<Olt and Sl•ll'•., 

f'l~ll'fiCI ••eoo ;.111'<=!1 ~·:Ide el ~·OU!f'!dlllin .:r't(l nyklll wItt All $141• I tong r!tOI:f >$11!1 w~ t lliQye lht hy 

loci 


lllo 5oorptoo ~~are IT!!XhiiRCIIl lnlllell)re OIIIS'PO!ld ICH lnllallon o' roon~~tnc blilsln9 ~)'5t!sl>& 

ll '-zlll\1 me -o-1 releage ol :ne ~~ms snccuun 9>ell 1)'111' et \\flle!'IIS re)doy10300CS tnto tne Hfr~!rOO(~ 
11100.. can till reali•od IQ! QOir&~n 111 )losla ~~-m ~~llr eoc~-..mo anc1 ~ If< m tnf l\alil1gua'll mpiRCii ~ 
p.orec:r the bf11::er, nco:: i.-!8drc IIOOI!lQ II11S81ted ~me tiVel or rn.nonaa and tn& d~c:e 1$ •MellO ll'<ll:!lte 111ft 
Dill<& by $kJ!fil' ~ 11161f9gtt hQmil$ CIOCI<<td ~lOll 

TO INITIATE 

1 Pul. bado. and alogn Codo. Pon 1e lh&t ,. s.eats '" tiW IOdo<ed pow.on aa snn""' .100¥0 
2- R.,;miJIIe Selet1 Pin tram Jhoougn ~~~..., Fl~Cua'G. 

3 SOOt Fl Guafo IOW:W Coal PI!'IIOas 10etDCH rtltl Noulc. 

' Whtlu '"'I! long ooek~pull Nault IN11y J~l'! lOok I•IOI.ShO>~~II) 

5 PIIIICCI ~M~~I Dr.tnelln 1MM of Nc1M 

6 Fl•·ul;,o:e "louu4 011 to tor~<a ~oonr 5f\IO iW!d ~0'1P'OP'I••v 

7 5 .,. A..s: Gua.'O IOrw.ro IO~o l'lo.tVe 
8 . Place Se.'e:y F'lon 11110 S3.'e.sy P•n Hoie 
9 Slrmg ~E.ectnc: l!nng ..-.e tnro~ ThrOIJOil ~,; .,., lAP ana amun(liniO No;:;J.e 
10 Wh~ 1:1851 s ~ ~ securec1 and 11'1!0! ol l*lPIIl ~e&lHy P!fl room Sal .. tt Pin Hole 
' I fV#i ~o.w.vd pr~~t 16 Cocl~ I'll' ~""''~> IIGIOIM It !llaiiOnal\o r~e "'-'i .,.,, 'Q PI, l f'l<l< 
l? Release pr-$!lU,. o-> Codo. Pin 10 Di to tot 11 t -·•lr morrt ak'>riQ Foong l'lll lr.n. 
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New Bedford 2013 - Operational Blasting Plan Equipment 

TO SECURE: 

1. Remove spent Non-Electric line from Noule and Through Holes. 
2. Repeat step under "TO INITIATE" so as to re-oock the Cock Pin. 
3. Slide Rash Guard down toward Cock Pin. 
4. While IY.1sting clock"-1Se pull Nozzle away from Forks. 
5. Remove spent shotgun shell primer from base of Noule. 
6. Clean as necessary and replace Nozzle to Fcrks until snug and seated p roperly. 
7. Slide Rash Guard forward toward Nozzle. 
8. Rolale Cock Pin inlo Rring Pin Track and gently guide forward unlil i t slops. 
9. Place Safely Pin into Through Holes. 

© Contract Drilling & Blasting LLC Revision 1 .0 11.3 



Equipment 	 New Bedford 2013 - Operational Blasting Plan 

11.2 Lightning Detector 

-r!-fUNDERiEICJL I • 
I , STORMIDETECTOR 

Utility Model310 Series 
PRODUCT SPECIFICAnON DATA SHEET 

I "' ,t.; t .llf>F'. 

ElfCfl!ONIC !IF'!CmCAOONS 	 Oporul!fl(l L1•e 4S 000 llOU!l 


Qc..tmlt:rg Ierr petDI\111!' 0 II!! f 


OP>=tor~ vollogt ~v DC 
0€'tf}dl00 frP(11.1ei"!C'Y IOUq 

STCI!M omcnoN ~AHGE 	 IS '-' l.E.S 

ACCUUCY $TORM OOFCTION l~within S «Wllll•;!) 
,._PPI10Acti SPEED- PltJS/MINUS 10'. 
SIOi<:M R.ANCE PlUS/Mo. US 

IIt<JI I 0 rn\1e, 
5~ol .CO mit~ 
1 %at /5ml!e~ 

AtJrOMA!ICAllY OI~!'LA't~ 	 STORM ri.A~~GE p. APPRO...CH SPEiD 
E I A. ot Otffll~a'tOn 
liME. 10 CLEAR at Uset loca'•<YI 

CO !'OHl ANAlY$lS AND OiT£C lOt 	 SQUAll LIIJES 
~FVEflE S1QRI,1 CHJ.S 
MUtnPLE SlC•FIMS 

lAC GRO 1 o EMI DEl£cnot lhH·SeleclntliP No ... Oo:1t...ctlort onc1 Mopplno trom 
and WPPlWI.Ofoi mom men11 A.utomal:c uPda't.l OII"IOISe ~orrop ng 

OI.W lg OpelOllon. 

WAll IHG MODES 	 OVfR 50 TOO MES~AC.ES v1o' ~ l61CO 
RfO lEO WARNNG UGl-fl 
AUOSLElON£ 

USU ~H~CJA!t.f 	 WK N NG MOOfS 
AlA"'M FREOU£r1CIE5 

1'0 1E $UPPLY 	 ONE 9V MITERV 475 HOURS t J 
VQVAC llow·N·~"" ndopteronchJnool 

SIU 6.4 x 3 .c I S 

WflGKl 1~ 01 

WAliiANlf llnuc '(MRi (Uh~lyl twu yuuu (i'l\'01 
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11.3 Blast Monitoring Equipment 
11.3.1 Seismographs- lnstantel BlastMate Ill 

Blastmate 11 r 
Full-Featured. Adt•tmcetl l'ibration am/ o~·erpre.<t.mre ,\lonitor 

R.lii • II 	 l ~ ..."' ~~gn;£ '-•IJmli.."'l1n 

ApphatJon&;J 	 ,J..: • >riLl 1'\.:f n:.w,;avc Uc: a.ru..okl• 
lla~»IM:II< UJI W •.ahautu•.SI!•<fJII.:...JJ" 

• !!wt-mOMO!Ill9 IJ l'l\~11' ,J\._"T'iUI ~ON 
niO' CII'TIJ'IIIIIIC., 1\.t.thk • ~ 1.. ...,.! IT'<'rnln! •• htk h 

• NO!•· ~llfd IQ;t po."""' .rll a>tllx lll<lu.tn ~ I.:UIItd 
.,,~~ 

ullt-.: la.thaau.:l ~lalnlalc: ,...,. ....,ooruLut 
• I'Ui! dr•~•nQ ~,..,._,... I ..,. 111U•1ti.W l\.'\ l• •:WJ 
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11.3.2 Seismographs - lnstantel MiniMate Plus 
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11.3.3 Calibration Certificates 

(INFORMATION ONLY) 

Calibration Certificate 
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... r(fllr· I •Ar• \l'jjfl)r\ ,,. ( /tl'r At"d n<;(lllf\1 I r,j. ,,.,..'( ,, (ol h lm(oYI/J/r· "'II At•J\111 

,,,,,./,,rd /;o 111111 I,,., 11ntm. '"''"'"1 /lt•Hir" I• Pi' tl'flrfltt"cll•• lmlmtirl trr ,m mollo .,-,..d 
\Niil'f li~ ,vr/11 '"' rll /llc't/1/\ ,.,, d/11111•11 crlll/lltf•IC•II 

( 'alrbr.l(cd H) _4f'I..Lt/.&J__ 
\latt. Hc.t••ll 

.lnstantel 
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(INFORMATION ONLY) 

Cali bration Certificate 

Pun umt>co. 71 IA')70I 
[k,cnruon· I KIAXIAI C1l OI'HU~r t iSLl t 

• .:nal Nurnhcr. UC'i%.15 

Ca.hnrotth'" Datc· Muy I (1. :'lltll< 


c..hbtJIJun h jutpm.ml 71-U?-lCJI 


It JJunt.•l r. rtifirf lhntlhr .111'''' pr~~~tlu. 1 Hn\ tnlil•mr~d1n n,, tlrdJJ,.._, tutltiA,.. 

trp['li,·~h/t l•••nrrf··l prr•··· ,~,,,., 1 t t,.·•r pm• t'tfuro·• nr~pnrt qfn 'II• ,{ill •1 •om t/lo.•l '' 

, ort(lird loo ll:t' 1\(1'11}11/ JIJCICJ qlof!/111 3IOR lnm OR I em olo•Jo~M·rfU! on11rr '""' llo~ 
P•'9diH./IIt!ld"'•"r mt•o,.. r"'' l'f'il) /rl<ll'ilolo'/ .,.., Ill 'IIi II. j 

/t••fmur/ll•lflo. 1 Uflt/i(• th/!1 ''"' ffVol<oU'I'/11 '1111/lllfUn~ lth ll-<tdf!•mll~ 1/st tni/IIJ>tii'JI! 

'I1411/lnltfHr'"'' loll<~ ool (, ,., tl~r 1\t:ll 1/ hulllltl< " \f(IO•Mtd•' tr/lf, IIIIi '·•~1. flo 

\'Ill/• 01111/ Rromu h c. riiJIOI rJ I t.OJ·u.l·• t.o I J.ot.. r "' ,,.,. rnblllfl " "" {llr <11/,.,I,JJitl'l 

,ijiJI• t'hDIItoi.Je r•/»<•11/•qlwol 

Tl" ttl• ll<•olllii/lloH "M I! tAu f'mthul !\dl 'aii/Jt<;Jf'd •~ molll.tr.Jiotot 1 lllil•llh& 

"f<'t11iJt? \~· ,,;,...atuJu• '') IJ•e lt•~tnHH• Ill. 

/'1-iQJo llfl(t 1frlfl 1hr 1~111uro J.r, I fw;c-ti,o " 1111~•11/altu, Iocr Atllat lite ur•Jf"'~ flrt 

t t'lllit< 1((1 I•• fl, Mil, 11111111~ tf11 ,,.,. r"'f'l't t•riVWIIi n fllltf rorlfirintt/' ltltl Ill fi{Vfflf• 

""'f''rll /111•/••llo·tinn •l>""'"'"''"·•n•ff/IHrrlurrllo f'll'ltrfu•lihmtml, ..h/,11 

"'lfll/ro II~<' loin fl br 'Nltt/ (1~011':\1 I o'<f• lo'/lt~ tl ol /1 /!Th • tfo/t llr (1 ~1~1>1 1J 

•lomtl.orvl ,,.,,,,, ,,.,.,,tlllnlo'fTr/41/ltt/ ,,. '"''' ,.,. lt'fllfnl ''" /m .,,,,, ,,,olll molltflrl-r'd 

I<,. rt /flu/ ,;r//1111/loill {MUll\ )•II tlNt~.rl(tl///11(111('11 

.lnstantel 

7 1405201 ~Cl'l 
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12 REFERENCE MATERIALS 

The following documentation is included as reference materials: 

~ Project Specifications 

~ Codes, Regulations & Ordinances 


• 	 Board of Fire Prevention Regulations, Code of Massachusetts Regulations, 
Title 527, Section 13 

• 	 USACE EM385-1-1 (Sep-o8) - Section 29 "Blasting 

In 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 

• 	 Federal Occupational Safety & Health Act of1970 and the Construction Safety 
Act of 1969, as amended; 29 CFR 1926, Safety and Health Regulations for 
Construction 

~ 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 

~ Organized Crime Control Act of 1970, Title XI, Public Law 91-452, approved 
October 15, 1970, as amended 

~ US Department ofTransportation 

• CFR 49, Parts 100-177 (DOT RSPA); 301-399 (DOT FHA) 


~ US Department of Homeland Security 


• Coast Guard Rules, 46 CFR Ch 1-40 


~ Institute of Makers of Explosives (IME) Safety Publications 
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12. 1 Project Specifications 

5 E.::.ION 02'JOO 

1 . 1.1 r.e!!era. 

In qeneral , u.e Co."'t..ractor e tlil 1 ase.1..'!1e t:I~<JL no t>last..lnq 1e allo'll ~ in 
a.e.eoc.C~tion vitl t l e New r>edto·~ l'srir.e co=eroe -:-erm.i:eal project, t l at 
roc" re=~al i1. a!sud.at:.!o.:o "- 1. Lhe Worl< l!l!..Kt: tl!<~ J.::ac:e !JtlliT.!ng 11~1 • 

bl<U1"::l119 z:.et.t .otb as ont.lln~d ._., ' s~ct:1on 024· ::! tru:.DGtNG, .a:u da!l b1d 
t h f) ~lar< 4CCOrdiroly; ~OllelVf> • ~~ 3Uitl Optl;,r... l IIi~ It= No. ooo:; b" 
.!ppro\'ed by t i e Qwn.,r, bl.e~tl 'J9 J."l 1 be allowed in a!\•oc!d!..IOn witt t l "' 
Wor~ . sublGCt to t i e co~d1tior.s a t Hectlon 02900 ~LAST~r., utn USEPA l !r~l 
Ilotormh tlor• IDIY.I ubacqucrr arne:Hhcnt , Dl! •1PP icabln) , t l o P rlorr.~~ co 
Stdn?a.::ds, as well dB ott er cor..dltions 1 d.e Plaru! an~ Specitka;.lots 
indudl.u<:, oat o:. lL'!Utoa r.o , ,;,or.<Jltions wlttin 5ectior. C'21'2 tl-£w' •~, 
Sect.\011 ·~ ~ 7U I: I<!LLED F.OCT. SOCT.ETS, !:eC't.O 0.: '1 > cm<'"F.ET& FILLED S7Lf:L 
PI FE i.'~U:S, Se<:t.lon •24 • 8 Sn:LL Sll&£7 PI..i. ;w;, Sect:. ion 011.l5 WA'"l:P 

tllll..I!Y MCNITOPJNG l\liO CONTROL. 

1-ltl"ln t: ~~ TodLure o f t i e :MLeriol to be <1renged require:~ olA:<tin;, t l .. 
Co:.treetor ' !l bl.:-'lt.lug prl)9re.:u .anr! metloJ'S " h.all oe t l o::- n..,c.:.• ~•n•y t..o 
accc-pli~t t l o ~c~vario a t ovr ~a t he Cortiac Drav1ns~ in ~cccrdance viet 
t~o procorlar~ •ppr.ifiod ~~rei·. Ttc Contr~ctor •t.D no•o t~4r ~r 
Op,.,rnt.io•11l Ploc;·i~::~ ?lo~~· rtt.nll or. c;l:b::littorl l or rovic:.w or t~e Owner, 
Owner• & ~epreseDtative, as oroll as ro;rulatory ove.:siqt t authorition as 
·ot•d i.:. :a.:r 3.q oi t.t.l.s Section. 'lt.o Cont.r•c::or •dll be required to J:".u:a 
"ce.ssar} plans, "'~OJ:!lf.nat.icns, eurveys , anj u:st. c!ast.s to u.o;:en:Une tl.e 

quantity o t explosives t t al caL be fir&~ vitt out lamd~Jinq prop•rty, and to 
t ieree t ter con:..ro. ::t.e que11t.ity or explosh·ee t ired 1: .aty OM~ bla•t tu 
pre•Jer.t. 1njui1e• to persons or dillllil9e LO su:uct rea , t ames. t.111t. £ , 

vet:1"le,., ves=-l c cocred or :.d<::rv'"y, or ""i' prcP"'rty. :t.c Co:.tr.sc:.:t. ' " 
blaet1nq J.:rO'Jtd.lll • l.dll 4b1~e. by ell f c<!er.al , St.at.e end :.OC:el l.alo's .... J 
ro<f'•ln• io o , vUc t lnclud,., hiV ,,.., no 1im ted to, t~.o l ollo><lr.r;: 
eppl!c.abl~ co~~- 4~~ r~~lntio• •: 

'I'itlc <'!I <.:o, o t lMGrDl 1\oq•Jl~t~i.or.· Par• !92G, Sa t e:.y 11!.\l oaltt: 
Reaulatione t or ~r.struction. 

f ederal Occ·•pat.o; Sa t e:.y and !!ea1t~. Act ot l9'lO. 

Army - :rp~ o r E rqfn.,.,rl! !fealt.to 
R.:qe1rt::eut5 Har.ual . 

P.04rd o f nre p~.,ver.t'o; fle;rul.:~t.io:.-. Corte o f M;,~·.:c"u::;e•t · 

t e~la·!on~, Tit e '21 , s~ction 1• 

1.1.~ Liabl !t.i a 

Co:.tre<:L Nc. llUSTHIG 0:'900  l 
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TLe con~ractor ' II ato:.e: t;1.on is cal.ed t.O Art.c.e S o r section 00700 o l tte 
G~·-r.,l Cc:tdit.1o· ~ er.•it;led • t....v• to be Ob~~n.·e 1•, ···l ! cJ defl:<"!l t.l e 
Cor.t.ract.ur ' ~ u"spor.:s.b!.llt!es re~at:1ve to tl.e reCerer.ce:s l.st.eJ ic 
poro;napt, l.l.l. 'Ito CGnt;r.:lct.or !lt Gll -'<:l•tmo 11 li.abll ~y ol!d t;olri .,~d 
·~ve tt~ ~~·cr. it1 :e?r~enta•iv~~. o{f •ce··, aq · t!l , a 1 e~ployoe4 

t; a~ecs ror any and all clai~ tor pe~so·al .n)uries. propor~y dama9ee, or 
ottor chi~ arisinq ou• or . or 1n connectio· vitt , t t e transportattoL , 
~toLa~a, Daa UGO o t ~~c1 ~~ive- ur.~er tt~ con~~ac=. 

1.1.3 'tte C<m::.rac:o.r " t n ao1ltlo~, process an;• a:1a all clauns ot 
pri<ate cit:l.".i:e... ..!.u out o t .ea1a use Gt exolos1ve~ p:ccpU~· !n •u 
acceptacle dt:e .- r.<>.J eeo:. by t l.e o-.mer; .e PepreQentative; iil 
pe!'lict:liH', al. J:roperty .1!1!!'.aQe c~a.ms s l tAl 1 be acu.owledqe'J l>'J tl.e 
Coot rae:to:- , er 1.1a I<!f!Ie5et.Ldltve, .IIJod be .sllbO!t.t.<:'.! tc:z::ed.at.ely as 
din:ct;cl b;· t t o <l><:~cr'~ R<'pre~c-un;iv" prc;.·.•l'>irQ !l4mo of clO\im..>•t , 
locatiar , Llr.:~ an<1 l'l'.'!lcript or. o r .alle~eJ jar.!J!c:,., ..-':1 e•t.l12ted •:.a l -<L 
'Ue c.aino'l d=aqe stall cG i :!p0Ctod by tl e t:Hast.in~ Vibrat:t • 
Coot! rl~ t C ,., PlJUQros;~ ., viti Ln I I O"Jr'" t ollowi Q init;ial 
oo:.l iication, and procesaen conclus.or tl cnored, :ler'Pd, .,~ 

C ~prooiaedJ t<Jtt in '.1(1 dayc il l . C4!S.SiiLJOD O t all blastiJ:. : •I: t e 
contcac~; b1t, 1n no ca!!e 1 a.< t.t.e cla~ ~e:uo1n unreaolv J t • a 
~rlor.J e."ceeo.i:v; ~ mon:.t.!! p!!ft cale.naar duj"'l. ne Cont.ract.... 1 l 
el:bmi:. in pect..on .res l ::.s df.J actlona taken to t.t e uloira~ · a 
Per:cese.n:::.ati'Je 011 a wee " l\i baste. 

PA~T 2 Pf DUCTS i~OT USf DI 

PART l r.~UTlO~ 

Tte cont.rdctor will be t~ l1 regpoLsible to perr o~ t.te vor~ in compliance 
witt all appl1canl~ reJe. s~at~. ~n~ to~al code~ anl reaulatlo~. 

11.idutJlng, oo~ uct lm!tEY.J t l ose cltt:u aDOV· 1n paragupt 1.1.1. n.e 
Co~tractol" : hall t ...vc a.;oll.,b... u .,. doewr•:tt.rs fo:' !n.spe.:tion .at .sll Ll::ers , 
.. r tr:J wll. ~u.in to t he "·" ••r operat1ou.•n .:41ee o f .:onr U.:t bct\lecn 
code~ ~r.d rQquloti~n~ . ·h~ -~r~ ~t rlnqe· Vlll opply. 

•.1.1 Doily~ ary 

Tt c.:>ntca.-:or f l all t:9 a daily recoru 0 1 tr..nllil<:tlo 11 , to be t:U~intaiocd 
at eact cr.ora'ie mao ~!· 'Tt e .nventory records e t.all be updated at c 03e 
ot c~.sines:; uc~. :l· a"" t arnh i ed to t i e <l><r.er• E .l'epreseLtative oo a 
~o·~e·ly oaell!. Recore t •• et a\1 clees and quanr.:ltie!! :ecei.ed ar.t:l lesue1, 
and t.o:al r...,..inl.nq ~~ t • .t~-' a• "Ni o t e ..d·, day. Tt.e r~>mair••nq tock a t.all 
be c t.e.: , c.-<.t earl. :Jay, anJ any 11·'-·'-f.'anc!e, tl.at ..-ou_ct 1ru1.:au: a tt.e r t o. 
lo· o l oxpla:llva -.,•cr ocl · ~h 0" reponod :::'O)di . .r~ly. 'lho n~:~ily 
~=..-r' a l cll be 1-:~ ln ecc ct..•ce vltt. tt~ "PPlh:nole reqt;l.,tior'-" clLed 
ln pere<~r"r;l. l .l.i. Cop!e!l o r tl.e wlly Inventory record3 ·l..sll be 
lurniFtod to tt~ Ovne:' s ~cp:e:ortativo. 

•.1.2 ~eport. o: Loss 

s t ou 1 & 101111 or ttctt; o t 6ploaivell occur. all clr=s:;ar._.,., ana aet.aU!! 
o f llle lo•sltt tt will b• 1 diately r port d to t l near 11:. Oll ico o r t l 

Co:Jt.ract. No. 0<'900 - 2 
MAC£:-rYlJ•OO:~~ 
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Alcat.o! , Tobacco, r!rear~ au~ Elq.:loa_ve~ (A':f) , as well aa to tt.Eo lucal 
anlj s::.a~c !ail tUl t or.:e:::ent: au;t.or.t.1es o1ud ti•e ct.me:: ' a F.epr~er.t:at..lve . 

AT• f. ~·or. F1old Dtficc 
10 Cnu!!c···ny S:.roet., F.oCM 191 
h O.!!;OD , l\a!<l!iiC~llcfittS •2222 
TcleFt oro: 617- 551-l~QO 

Tre ~lo:w t:Edtoro l .ro Oepa:tl!lent 1!1\0uld oo cor:::acte·1 at t t e t ollowir.r. 
address : 

Nel..' eeJrord f'he :l..partme• t 
~~ P.ea,a · ~ &treet 
N.:,.· Flerl f ord, ~~-..ct u~ct.t• 0:'7 Ht 

TeleFI OL" : 50B- 99l - 6i05, ~08-991-' l?t. 


~ . 2 ~~p h~IBILITY 

Tt.e Co;~tractor .shall be re!!pOIUI!ble t or o~ainbq all lice~U~e.s, pQimitt>, 
any an~ all re~, ar::1 :; t e ~o;eep1no o r accour.~ ani ::ecoru , a• wel. i!i! 

arr.1nglr.q t l1e transpor-::atton anJ protec:;iol.l o f all explosive• on U'.e 
co:.t.rac~ . and z:~'::.1 r ylrg !l•e rc.evanL local , state at :.1 re lcral autt.or1t..es 
c. t 1u o.orlt. S lu .... lJ ~I e CI:Jn~act.or tail t.o cOJ:.pl~ ~it.l• a.oov •. r~ahe~era::e, 
t~o o..·rer'" l'<eprc.::o•t.etlve ""'Y ord~r ,, :~u•pe-~ion c f n .at; p!>l:'t. o r V!lrk 
ln.-olved ntH t.t" J~rlcl-:u.:ie.!'> e~c correct.cd . Tl.· ,.'Jr-•-e tcr ' c ~ttent.;lor 
i• al~o dire~~ Lo s bpQr~grap~ 1.1.2 "Llabili· • • for &doi~oCBl 

•p<>ci f ie llilbility to oe .,..,!Jmoct Pi' t .,o C4ntcnctor. r ,. ;ontr<Jctor o. •ot 
• :pp!y to t he Owl ec' • Reprr:llcmt4' r:e nll pen:!~. t:Ar .,... o~n Apprm:l'l!l 
"~ ict are nec<l&sary tor •He c;ont.ract. nS .req~~irecl o~· t~ e re;rulat ons cltod 
in paraaraph 1 . 1.1. 

• .3.1 l'U: cant.ractor s l.all !!d,e'Jt~le , pu.ol1c1:ze, ~oo::a1nate , e<:·. re .ao.~equaLe 
r ...o.;:U.t:!e• Cor, "''d c:ot.d . ct t wo P<et>!.a•t. Ptitt11c !u rorc.stlor Meet!J''"" 
prior t.<J Cir:.alh.lnq hl11 Oper.st1onel llla.~t.lny Plon. Tl e !:!ee':.ln-1 111 all be 
t old in N""' li d t or,.,, He··=t:u•Cl"t.•. A· o - ir,:.- m, t t.o c::ectinq· • t all b., 
pt:hllcb;-:d l 1'1v,.rtJ,.-,....~·-. f11 loc"l <:"'~P"P",;" • ln:l•11l:~ t l " 
St.1naar-J TU:.es, no· let rt 1 tvo w c~s p!'ioC" :..o t t ·ct. Julod oocti ·q 
for a ~do? o f r.ot lou ·r • or.c >Ale'· St·HO and local agendCls lil<oly 
to e C"rorel!s an interc:st t o project. el.all be cor.:acte:s in writin9 
<:Jirect.y, includina la..- entorc~-:, t ire pr'lVi:lnt:.ion, and environr..ent.al 
aut t:or!·1-.s. t o O•<ner ' s t-:epre:mr.tative ><ill solicit intere:c;t. t ro:u 
appropriate reJe::-al agen..... ~. In a~~tt.!O!I, all property ovnere lj loo•e 
prop rt:.l<>ll t>OrO<>r a portio!l 0 1 r:t.o; con~riH!I: liml.t:s l!t..All bo> ~ntAct:e:l 
if, vrit1r.g d.rect.ly. A F<l:t: -::ut blast. p .bLt.: i~Cotm.at.ion ~'-'1:....rog :> ha. 
Po cond•1ctcd lit. He a bov loc:llt.ior. , 1r r q1 e:~tcd cy t he 0"'" r ' .. 
Repr"""flt4t.lve. 

'~.:l.l 'U: co!ltcnt" o f r t:e GdvorU!lCJ:''1r.ts Jlt.llll be appro"od by t.o Ovnor' s 
r<<:prer-ntat.Jve prior t.o .at,· rti:!":ne~·. CcpLe· o f •11 cnrr •pon<lenco 
pl:bllc.ltitq t~e r.1 ::.inqs ~: ball be turnh i ej to the Owner' a 
l<eprose.otat.h·o. 

Co:.tre<:L No. llUSTHIG 0:'900  l 
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) . 3.3 Tt.t! p~:rpose o t t l e !!>eet..ng .a to dbseotJ:.!It.e bas.c project .t. tor~~~at:iot 
t.o illterest.ed ~-re a t t J1e p>lb!.c, to eoHc~t. com:::e:Jt.e t ro::~ tt.e 
pl:blic ar.d ev<>lu,.t.e p.ropc..-i bl.,•t.ac: r:ethQd• in licl t o r "''·'I VALid 
C0..9tC:~rr~s , and l.Q 1ueut.1 cy k~) !"!.p~e~~n ~LlVa"t C [ •tJ.e Cor,tra.l!~O~ ~.d 

ev~or' a ~ oprazc·t~tivo vt~ ~~v ee cor.~,cto1 for curr •• prOJcc• 
h f on:--<t:.io· or to rcFQrt c ::-pl., t - Contr<>ctor, i · COl 'unc• ior. 
witt. t t e OWner ' e ltep::ese!lUit .:- , .. t.all pr<-pare an aqarY.la for eact. 

tlnq to a Hres.s t t .el!e purp se• • publlc ques~ lo· -anj- a••"·er period 
~tou be t.olc. ~~~ t.t:e cc·clu.:;i\<n -f . t o puolic prc·or.t.• tion if It!CJUirod 
by t ne ~cr • e F. pree~tative. 

3 . :S A Tt.e Ollr.e:-• 11 Rep:~entative v11l p.utlcip.at.e 1r• .!ad, c·eet1na, an .1 will 
pro<ije :-eaeonable aee!e~ce in planning, sc l~dullno, and cooraination 
w!th r.. l!e p-t.l1 . c . 

'.3. 5 Tt.., procec~>i:&a~ o r ro.nc t -ecdnq "'hAll be re<:a.rd"cl ver~>.~~tlm oy t l c 
Co:! I rnctor, end t:.t>nl!c:: ipt!l U.er•cf •hall oe prov. -:Jed to t l . ., ,.,.~ ..- · e 
~~ prcsnntatlv~. Tt e O~~~r ' & kopreseLtativa ~Ill reviev t~e tra :tLr.p~s , 

:; w 11 ll:t any .,.ritt.o Ct.fT.JCtt~ t l at ~:~~y be ntCllivod. 1< I t 
~ntractor, ar.d ~::ay require tl,e Cor:tr .. ctor to a<J-hees specl r ,c c ..- • :.s 
in ~ iF Cperatio~al ~-astiLq Plan prior to l!Ubois3fo~. 

3 . 5 PJ'WLAST SliRVEY 

Tl c: Cout.r<:ctor 11ho1 ll prov1 'c: 01 e ~r!IOI f run l i:s arqcnn.zstlon an J 1 1-" 
•pocinlist on ~· ibn•ion .c;o· · ra C"oi:- c ~pllCiali.:It . seo p;uaqrapt; .7.31 
r.o vork !':I • :.o4- ..-1 r t o reprc·e:tt.ntivo o f t l1 n O...r.or' c f (lpr,:;c•,tative i 
mn~l:lll 4 prcolc·c 11• n:c·ur-nl - . :-vcy. A prehlc!lt. 11urvey o f t h : 1:.·orior nrd 
ex~ior o f all ~tru~urc~ ct~l oe ~?a vittin a ore ·t-·r ~ r ive t;uo~rad 
(151101 foot ro.di1l • l n-.- tt productlcn bla~tinq .araas .t.e .;.:,nt:r.actor - •t; 

not. r y t r.e propan.y o..-neu neaz: t t .e ola!!tlng ue.ac o t preblast soxvey 
as d r inl;lj belo"·· All st.:nl1:t.ur•:s tta: oay be a tr cct J c t e blastinq, as 
•.·.,L as Cl ose E:I ,;me~&teJ in par..qr..{' l 3 . 1 . 3, w111 be -r.•pect.ed az.ti t: l eir 
o..;O~J1t:1oH '-l~teu. Any aieting out.staJ · .nq ate:l itect.uzal detects e c r 
"~ brcl<ei or: Cal !er pla!Oter or orcl-.er vlulow" :s t.<> II oe Ft.ot.og:-o.tpl icall 1 

CloC:UI:l!:Jlt.e(! l>;' Jlu1t.a1 Vitleo ar.d w1tl a m.11ol=o 7 meq4·p1~el dlgit:.al c~• 
..,j •tc ..,~- c.-pal:li h tle". Tl c ~- tc:ncto- •I "11 prod-!<) ""'~tJodolo<;iY t.o 1>0 u•od 
In r;:ow:iuct i ·3 • t.~ prct>ln"t - . c:vey end ll " t.inq o f l"Ct;llre:~ , <io• cmh.cri 
t roo: t l:e .survey to be ser.sl - lVll, •dtt roason t or t t eer. I! ruct11res ~inq 
•er.s:t.ivo. ..·id in 1500 feet f rom t~o b-a:stir:~ areas. ~'t otoqr;~pts will bo 
ta en o t all t t.e .s..rveyca atruct:u:cs. :rte c:.ont.ractor Ifill cetennine ue 
elevo.t-oro ot all piers a::d re.c;ord vltt pt~tocorar-1 " aL l loatinq vr.•..ee.s 
t lat are in t i e vic1nlty a 1 t:tal are \~lr.er~ole to vave prapaQation. 

Tt.o. Conr;ra~U>r 11t.all o..:ertl r y ::.t,at: r t... omrvo.:; """ p.-o.p.ared p.-lc.r t:o r t.o. 
Jltar! <l f any b!aer.;trg uro<Jt<r !:1•"!:1 ccr.t.ract . A cop) o f tt e P.rebla:ot survey 
• t a.l be e~IX:I~!tcu 1o~ tt.e a.. er ' !l Rep~esenca:! ve' s approval ln co1 junct!on 
w i t! t1 e Ope.rlOt.lor./ll P I.-.,.ting Pl= 

3 .5. Prior to rr.~t ohst procrr~~::~ 6r.d B <~•t.1 q ac;tivi• o· , t~ [) l ollowu,cr 
•eLl~~~ ro;<>rdir.~ pr-QPOr~y ovno·' oc 'ed witt in l . S~~ f eet o f prQFQ•erl 
bla.. t!..r"ii loc..tlons ar recfJlreu: 

Co:Jt.ract No. 0<'900 • I 
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A. 	 Ue·•~pa~:!" /\J17er::.1:1e.~llt.S·AJ:~e.rt.1:1e.">!!:ll~ .r: tt.e local !'eW Faf.-ei" 
w r oc1ng Ll.e pml h: 600..t t he 1c;cat.or:, Ja:te ar.u ~ o t :::.t.e 
Public ln r orm->t..o: M.,et!:c;• . 

1,;. 	 Door t.srcmrs prov.Jin9 in forN•.oo about t:t·e o asr.inq a:~d t t.e 
rcquoat for pre- blast piQperty iru!pection sut\'eys to t t e property 
ovtor~ ro•idi:~q vittin 1, 500 f~ r r~~ t t e blast sica. 

o. 	 lteqc~s~ by t ire· clau :!lil.l ::.o all prope.::::.y ovnen tor pre- olas• 
pruper-:.y 1r.!pect1c:H = lo"!tllln ::.he l, !>OO l oot. ra:llua ot blast.lnq 

E. 	 ...1.ere U1ere li4:~ bee: r.c re:~po.'lse t. Ci:-~L reque!lt!l , stc~ll"l 
req~esta by ce~t- tieu !et.ter r or p~e-b.aat. property tns~~ct1ons. 

1'. 	 ..l ...re tt.-re ta!5 be--..11 ftD C'"!lp<!r,•e t.O !II!Ccmd fl!t;'.-!lt.~ , t ~.e 

Co tractor s~All .nfo~ tto propor•y ovnor ~/ cer:if ied cail t t~• 

I tl I d.:! r :~t ro~pooood to bo ~. l:'C!fllo t~ fo: inl!poct.loua nori v lll 
r.rovide t l e da:.e ar.a t.ie.e t l.at blasdng will b· ca=encirJ<J • 

S.S.~ During blEoe:;.h:o act.i•,..i:.le!! , t.he p:oct:ss t o: a<.h:essirtq c.t.zens 
co:nph!JJt! vlll be as t allows: 

A. 	 •.th.en compla.n:::.s ~o~111 .oe r ..ce1 ., r.t :ou 1 tl1e co trac-:o•. 

1'1. l e ::.nller•_, llof..'t.... , ~Jlrc:::s, 1 z:. :-~r 1 end (:"'rt.lne:.t 
l.r.toc:MJt.ior. vill b~ .::ocor1o1 ~ , l"~l!tor co:;;:l<ti·t lo;; to co 
I:Wiintnlnco b;· t t.c Contr.!lctot' . 

c. 	 Cot.tractor ·~311 sct ~1ule an1 p~rtorc an ln&pnct.io: 0 1 t t~ 
c.:uupla'ln;u,r ' 11 p:roperty vitt.fn tiv caler.dar 1ays o f tJ e data of 
t t e .;t~-plalnt.. 

D. 	 o:t.e con:::.:ac::.or El.d.ll .s!lue ar: ac..r.owle.l el!ler.o:: le:.u.r not. later 
t llaL seven • cl)-'9 1ram t l ifi..pect.ion :1ate as a lol!oll up t.o t l.e 
~II.'!f)ec:t..au ..:od U?da tc t J e CO::lF!al.:id.Ot. a~ 'lo t l .e o!...ast ' o r t. tle 
l lr.al 	deLe.nn1nat.ur a t t.l.e lnspecllon res lta. 

J!. l " Cont.r~>Ctor -.hall pr vi<i t.o t t - c -plo:!J;.,;t. a f !:<41l 
1ote01U!l41tin: letter t.o or r •. , :~yinq t t e ~la ~ vittJ.n 1l clay 
a Ctor co~sa:io~ o f o 1 ela~r'rq ~ t~e coL•rect. I~ nc case s hall 
t l a clairu~ r - ln u reaolw o r..... a pe.ri011 ex.:ce-JlLo 1co calendar 
!jays. 

r. 	 Ul.!!pectiov resul te, act!one ::.a,.en alld all corr~oondelice 
r"qard1na u ... compla1nt.a ~tuoll b" f uraist.<!d t.o u ... o..,~,,u• .. 
Repr.:se:ntat:.1ve. 

•.6.1.1 Al. ont::oaro rua:;aru:cs .etal he pe:ma.'!en•ly secure-:i ::o tte ck as 
rc.quired b~· tte CJt~st GJar • 

Co:.tra<:L Nc. llUSTHIG 0:'900 - .5 
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:L6.L2 	 So 1 1CI• eltJ'lO:~.vee lft..L be llt.O.ted or. t l .e tx.at Ot car.~ Jecl\ In tt.e 
o~~ except lor tte o~c caae ttat 1e to be !odJe1 -~ dlatel~ .nt~ 
U.c bcr..-	 I olc:s. A:~:, explcsh= re:-..,i%; In;; o: Cleek Z~hell be t t•nneo 
t.o t.Le ddy =~.!2.lne p:dcr to t1 e r.~l,.u o l ..., ~ bl..st:. 

' . li.l.3 	 '.!he f i·i::\g l1no rr.cl or :spoc;~l ·~all be "'"'"te-l on tt,. ng .10 "' 

roaMer that. 1t. canr.ot be lost overboarrl. AL approvel:l blastin;; 
milct,l. o ~t.all b~ used ror dotonatio re:;~ardloss o t t t o numbt!l:: of 
c~ps ~·ad. An olcc•ric blJnti;a :syst~ ·~a 1 r.o; oo usod. 

··.~.1. 4 	 'It.e =t..'lt o t explosives per:cltted aooa:d t t e :~rill ooat a~ any one 
ti~ w111 be l!Ubject :o : 1 e approval or t i e 'Olner•s F.cpreset.tdt.ve, 
but 1n r.o case s t etl e~..:li a::~:~unt ex..:e&:i :..te al!lOUnt pet"IIIJ::ed oy 
dpprop.latc code~ aoJ ~e4Jlatio~s. 

' . 6.1.5 	 Jhe Cc•t.rncto.t •1411 r:ws!cc :.ec""~ry arn•n<:~-r:-.o·t:s to p.revCln t 04~;:., 

t.o ""') •.,.,...cl. ciOOr'"d or .·uen~<>Y, butldlng or •t.r •C:t.cr" end 
preeerva tho ere~ or occ~p~nt.s ~eroon 1rom oxpo ~r t.o i~)ury ~s • 
r,.~u t of Uo l,;ontr ·tor' ll oporGtionn. 'Ho Owr t'" l<ep::c•"nUitlvo 
may :req ire additional ar-rar OC!:E:n~a. 

• .6.1. o Tl.e c.?r.t.ractor et.all t.ave a cert.itiect ~r1ne e~:rvey o r all tlo,.t:tnq 
pJe.nt pr-o-oo•ed 1or- undervao:.er o.as;;.1ng ~o~or · on ttl!! ·-onu-act 
p«r ro.l!'·~ pt!..or to ata:llr.y d!IY vor;.., a •. d !!hall pru:.r.~.. u,., result!! 
rc t i e OWner's F~pr~seLtilt~ve. 

· . #i.:i..7 	 1<Jt.c.:olt!c fire l!liLhguL·· I ,..rs oC "f.l epprol'rlate t.y;>e ~t all be 

In:;:-.crllo<l or a1r ,;ccyres&o.t~ a; !l ir 11111 or.c;~c cc,mparu:-.cnt ~ooarc! 

vr.:~:~el· tdtill hont":J, ~rge:~l O<ter.o ~-.r.>lo:rive:: aro •tc•cd, l ;,ndlot!, 
.utd u•er.L 

~ ,; l.S 	 Prmo~o £\Jotl stu~·t:>ff< 11n<l fire -.igr.alin9 <!<:>vices J;t;all 1:10 provi.,eo 
aboorl.l tile drlll ooat:.s. 

:J.f>.l.!l 	 LoaJlnc o t Lt:.ce.s an.1 ca!!inqs ot d!3s.o1lar me;;..el~ et.a•• t.ot be u~d 
be..~u•t. o t pooetole t..ansie.r.<: el""t.rl..: et.a:rt!.t.t.t Jror Qalvo\l.llc action 
or t i e mctdl~ 4-~d water. 

3.6.1.10 	On}j· aretctr oQsl-tor.t bln:otir9 cap:o a;v.l :-lotonatlnQ c;ord" ~hall t'<l 

J:S<'.d for: nil C4dnc bl·~·i:.g. Lonlir.o " ' "I be i : . .., t t rauc l "nor 
•pa.tk q ~c~l le~1iLq tube wt.cn a ~ubo is r. cosaa.t}'• 

.:! • o.l.ll 	No bla!lt e l all be tired while an~· ve•eel under vay I.e closer t:l ar. 
1 , 5l'• teet t ro."'l tte blast. ar-ea. 'I I oae or. board v~·sels or crat t. 
moore-:! or anctored "'l:l l.r. 1,500 fee:. etall bE notil.ea before a 
blaet 1• l lred. 

3 . 15.1.12 No utast aha.! be !.red ..-t•• l.: a11y aw.::mtJQ or olvh•o cp1:1ratlorus a:u 
in proqrcll!l ::'1 • lie Vlc.l·lty c f tb: t>l.'l!l 1n; 31''!!~- If :~uct: 
opt:r..,t.io•~ ~rc l fl pr09r"'""• !!iguel· 111 <i "< r<>t:.']e:-...::•t" ,.-1 ell be nqrced 
~pon LO e•u•~:re lliaL ftCI blaDL • ' ell be Cl.reJ S1l 1le 4llY feZ:sou is 1n 
ttol) votor. 

• .to••1' ,. rro'l blastlrq t laq, 1.k inct e~ o ' • in.:ho& O<itt the vord 
"~:X!'LOSl\l~s· •torO'lon it• wti•o l&lt at leclst sLx indes in 
l o• iqt t, • I ;.11 II(! readll:) ·.•ieible 1n a ·<:tlor!! 

Co:1trect. No. 0.:.'900 - 1£ 
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3 . 6.~ . 1 1 'II.e ~':.o.ac:e o t exp.osi\" a.Jterial •t>~~ll be: ~n acco:rda:.ce ll!tl• !:>:'1 
0~ l~ . 0 C4l 

3 . 6 .1. 15 ~1ez. ~' l.41. ore c l . .&tue e plo:st:ed !r. t.lfi.tJ.er wat.~r, d Jlcat. ~V'tce 
~ha be~ t"ct d to a~ ol~nt o f C4Ct ct.arqo in ~.ch ~ re~~ner ·t~t 
lt vill 1> :rc!CAa~d ny f .rincr. l"..i,.fir- · :5 h~:~ll be hs li "<i U; 
accordar.ce witt 527 U:IJo 13. ·~H5). 

Tre COntractor ;Stall tnrnieh, e.al:r,;.ain, ana operate l! ,t;n 1J9· .!ete-ct.ion 
<!qilipmer;t dJdnq tl.e er.l:.ire per1<Y.I o r o.a•Una operations and dJring tt.e 
pedo-:le ttat e"p!o•h•es are e::.ore(l .at tie site. ne equ.fC!!r•t. e t.all be 
lns':.dllec.l '"'!.ere. a1-0pro~ed JJY U e O<.•:tet ' s ReJ're5eliLetl~e. A l!gtttn.:.a 
dt:tec'Ulr •hal! be Ofe.r.atea .st. ..u t • .oe!l to Jeto:ct. Hoi tll.in9 v.:.Jr!r. a SO 
~:~i le r·diu~. ..t.e- t. loe ligh t.nir..;- d..,:c:r;t;io,. tcvicc ! r ·ll=•e- o bl.1~t£r..: 
t ;u.ar J potential , tl.~ Cll:lt.ractor ~ 1..•11 pe.rroro l:l .e. follc:.wlna: 

A. 	 •otify , ,. o:~t. l~uar:d end t ~ c O..ncz ' Jicprc" Uth'O o t t l o 
r..otent1 , t 1 1r<1. 

8. 	 c.ear t l~ bJoye~ ar~a o r all .eeeele an1 personnel . 

c. 	 Terminate all loa :liT.. 0 1 1oles anr.l re:.o:-n un S.M explosivea to 
t J.e o.:ia~ storage area /diJ. m...ad:<:-ne. 

D. 	 l"..onl tor U.e. bl.:,_t. .ar.-a to p.reve.,t. ":.y bo~l or ve::o::cl• Crc;;.
iraavcu:::.ClLtly cntariL;; t t. ~Laft~i 9 area rl1rin9 • he l1qt. cn1Lq 
I)CJ'U.Ir?.. 

t; , 	 kemcvo t t.e liqt: t.nioq de·ecto.r t ro:n t t.e :1rill barqe vltt t ~ o last 
ovacwatior, va"·el ar.d contirm=aly moniun t t.e l>OtAH tial haz.ard 
until t t dan~er •~· passed. 

P. 	 Arte. souid nq tte .11!1 c~ear S1gt:al , rc.::..ity tte coa!'t. guard IIJ.d 
t i c Olmer' s Rt<p:reaertatlve tllat tLe po:.ent..lal t .u:aru r.ag paose J. 

G. 	 P.e•IUI:e oper;st.lone o:ly a t te.r all potent.al o r lla:o:ard !laa pass""-'. 

~ . 6.3 All otl e'" CFpUc.•b c ·r-fct.y re'i'•i~-c.,t.• •l~ll ~ i!:'Fl<":nenteQ i· 
addition to t t~t reqalrod dbcve. 

~.~. ~ 	Nav!aation control aurina DrilllLg , Loao' u . ~ Blast.1nq ope~at1o.~s 

., . ... 4.1 ne Contractor s tall buoy tl:ie o1rea • I itrnin9 sicms. ·n~ ,..,u:u!nr. 

elqos s~all oe Legib.e tro~ a distan _ ut '00 IE~~ and ~ l all ~ontaln 

r.t~ Jll"'"aage ~DANGEr< • E.XPi.OSIVES ~N ''SJ:~ .i5ibl" o eitt o.r aido. o t 

"'· ~-'.JD . n.e Conr:....:tor :1! 116!1 o;:~e... .. tt ...e or ~::ere pat:ol bod~ 


~ ,. nc; bln:sti:.g oporntion· cq•npped w h r 'l."i ible ~llow fl11~hlng 


"'I , eu<hole I orn, .r.cd roH!lo odtl • I • er, ..-t.o•.- :sol,. Cunctlo:. 

l.o. t..~ to cat<it.or er~;l s:>alnteir. :securlt.y ln u ... bl .sst areA. f'"t:.rol 

I>Oa~s rtall bo :s••:st;ionod at t t o .-:!rill oargo and {'l>:ru110 t t:o 
bl..:~ti~c ~~ -rl rinq ol bl.c"~t.ln9 ope~.,rior~. ln1nd or•,rted 11r.cc~· 

ccr • rol an-i ~• • a obs rva· ion locations ~; t ulrJ tlE oete=lne'i and 
approved c t )Vner' G 1\.(!piC"E>ntativc. UG C<lntractor s t a 1 ia~;pe;.;t 
a j en.,.ur -1 e - ls no boa: tra t ti~ lrl.t.tir. ~te b..:o;,ed 10or , area 
prior to ng 0 1 t i e blastU!t cap alY.i until s c l t.J. ae t i e 
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Ccr.t.!'4Ctot I ae eounde·1 ~~~.. •Au Cledr S1g-r.al " . The C.ont.ractor "'"'! 1 
eetacl!:et w J c.s!n::alr. a ...ar.nti.q eys::ec 4!1 rcqu! :-cd by t t.e corpe a t 
f.nglnc,.r~ ~,.ret~· ~l••nuol. •rt,c Cout.r.,ctor ..~.all t:quip cnrl r.:"lr.t;cln 1 1-. 
nuotb.<.: pl4nt. with radio eqdp!!~~!!t.t c:apdble or c.:.:unlt1l,lcat.lcn:!l vlU 
the Co11~t Gua-d. t c Can-rae or. after COJct olatv , upo~ i~~poct.i·g 
th~ crr.n, · t"all l=<YHllto:~ly r.otif;• t t " C0<1•L GU4r-d .:~nd t .. c C..-rer ' -< 
HPpxesentAtlve l r all clear or .s t ire le ~otect. 

' . ?. 4.2 Cooxdi·a~ion vltt t t o U.S. Cod~t GJard. 

'I I El ~;a•,tractor •t a nctlry n.e coas~ G ara 24 t "'H" r-"'ior to a sc~eaoled 
El.o::. ar1~ 2 t:oor prior to tle 6ctua1 e l o::. 'I'I.e c t d .. lilt be ,e~t Of.-eJ:. to 
veese. tra r 1.c ~tall timea e~cept ae permitted b tt ~ ~oas::. G~arj ar~ t J e 
Cw•.er ' !I Pepn.se: tdt..!~e. Cont.ect ·t.our:J ~ :r.a1e w!tl.: 

US C0.:1•t 10-..sr<J i>e,.. P..-1 f ord ~~-ulr.e S.. t ct..,· 0·1t 

New 1\eHord, tla!\•..cb:,.et.t.• 

To!opt ono: SOR-99!-001~ 


~.~.5 C,ntinqe cy I'lan in case o t tusf • nad7ert.em. tni t.!ato:- t::'<t-ract!on, 
or Acci1e tal Loa~ o t Dowr. Line~ 

All loadin9 or b.a t:.lng t olea et.all oe lOne e.arl} eno t .~ct !lilY to a.lo..1 
tir..e , ln ....u1e o r ts c . e r .t~, .l~ai'Jvert.e:.t. ln1 t.let.oc extract. or., or ac.:1cent.al 
lO!!.!I 0 1 :Jo-.'11 l!ne!!, t.o .::-plernent: a coJ.tl..lfcJ.cy plan t or te:!)QV!••II or 
1ot.Oll"t. i r u tt.• CI>Cplo:~l·:e• be f ore d ..r<. Tl - f"~·.• r"-ct.or e l14ll :~·•t:e&t. A 

cont.logeJ•CY plan t.o Lt.e c.,..:st G••••rr.i et.d CV Reprc••J•t.:at~ve prier to 
i.r.itiatio:t o r .any olast.ir;;~ vo •l:illl ::.i f ¥ " r t o.,rt.o• in .., o\·c.rr o f a 
r:-.i~riro . inol.'1~c•te~· .ir ir:i.,~or C'ltroc•ion. ~r ncc:do•t,,l lo " of r:low· 
li·cs. All un1ot.ona~<i e >Cplo~Jv~ .1 :e to r.:·Gf ue, inat~vart.=t ir·•:.,•or: 
extraction . or vccl~~ntal lo~~ o t 1 wn lines m st ne oe•o at·1 Tte 
Cor.t.noct.or ~t.all ic:=.&diat.ely not.i f ~· t t o l:oas:: .;aard upon Qivi:~;:; t.h e • All 
clear Si al• a l t.er correct.nq t t..e r.us t lre, ad.-.rtent: r .t ..1t.or 
extraction, or accijent.al loss o t d~n lir.es. 

1. 6.6 TIE contractor atcal.l notl ry t l.e pUbltc at. least :> 4 t ou.u ~rior to ar;y 
.. cJ.td'u!ed bl.n:st, drad ctl !e:a:~L 2 t out:. pr...or Lo .a:. csc!..u4l bla~t. . A.= A 

e1Alr..:w:, tl.e: t ollowlug • t all be not1t1ed: 

Nt;~o• 1'.-r:l fo~:d Pf'Hce "'FI>t' - nt. 
• 7l t<oc··dale :.11eme 

N~~ ~iford. Massactuec~-E 027 10 

Tel. 151!0 ) 9H-5.>GO 


._e,.. B&-lf.ord tJre 0'1opar~-e.r.t 
t6· r.e~aL~ s~ree::. 

So;~o~ Bw_Hord. Mai&Boict.usl!tt.!l 027h• 

Tel . 151!0 ) 9'n·6i:C 1 


F.-.t~:h"···= P .. lice Dt:!'OrlJ::e:.t 

l 1.! ry..rtt. L.we 

FCiirh~t\'C', 'J.,ssactlle~;ts p, 719 

Tel. 15:'1 ) 997-7~21 


l alxhave• l lre Depar~~t: 


1 ~6 ~:aet ir.g:on suee;. 

t alrt aveL, ~asact. attea 0~71~ 
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Tel : {508) 9~4-142 · 

3 . 6. 7 	 llt:l~ P%Cxlr.ct. SpecH1c..:.iot.a 

A. 	 r11ll k bJa~:;inq ·gentII or e 'Cplo,. ive• iol h ·enll'i t.o t t.., "'a• ~ are.;o 
nt.all co welljlt n1 ey a n!rti t leo weic;t r~ast~r a L t t e tran" ter 
locat.1on •ea.rcat tto vor~ .Jrea to datermhe • t o actual quantity 
o f owlc.:~ivc:! 1eliverea eact dol:,•. 

11. 	 t·ul~ a~ora;e tanltll or ves•E!b on barge:: t~ t all be permanently 
attacte~ to :.t e b<~rue and ttlt:et.r1ca11~· aroundea. 11. cor.:..Ji~r.t 

Hke !lt all be ereeter.! to contaln t i .e c:axilwm '!atet1 ..:a~ac • t 

t t e l!~Oreg!:! ._,S.!Iel d ud a 11 :a!1!:0C:let~ pU~!I It!'lei I o•e f <Jr 
tr<u.!'.Cer ope.at.o:o!l . Pu.":lf!!, I csea A ••d a.\c!l co:ttlllr.inq o .... ;. 
Frodc<:t o f tcr t;r.1:11fcr op... r;u 'cr.· -~.a ll t>c at.or"d i:l a ...... k i 
:=.aali"tlne. 

C, 	 All c:ce:~o port , valvr. , ._.~r t.~ o:1d dra o I.all be r.curCI I to 
r.revent va~dal~e~ o~ t t rc o t t t e ~Dlosive pr~ c~. 

A 11011 me::ering dev_ce capaDle o t =s ~r.r t J quar1tl :.y v t 
e.'<J)los'ivee to w1tl11< 0,5\ c. r t t e actual l r t. t po r.d• t: l l!lll 
be ut.ll4c:U ror ell aul>. l.t e:.sCer to 1.. f tu 1. bul storll~~ 

Ve5!el. 

D. t e delhery ·~.:::.eo to lo.d hOle!! on c:ecl dr!ll r u~r.:- • t ell be 
ll'ic:nad to lDild C~act t.alo to ~o·ittir. ('.5\ o f tto !W-!o;; quantity 

requireri fer CDct ~rill t olo . 

t; , 	 1!11ct drill r r~ &~all :ne;nurEi tf>,g quantity or C.'<P osiv11o: loaood 
in all hole• witt weicth :acales or t low r.: tcr1nct dQ•ice t.o " ltt,ir 
(1.5\ 0 1 t he design cpan::!.ty roz: eact t o.e. Tte t:o:.al o r all 
loade<i t olea e t all b, c i.•)C•.ea vltt t t.e total quan:.lt.y delivered 
fdO!." to euDseq-.ent. D~li< dc.i:e::'ies. St.ou.~ t loe Dlll~ q~antl.t.y 

Jelivare-J ~:ar r rr= t.lle :e~:or~a.1 qt:olntit:y loa~Q!l and de.tonatoo, 
4!1 rt:easur!aq J<: icea .a:orl or cetcr" ::tall r::.:. re~:.dtbr..:tc-J to 
vltlin Uoe "P .:. 1. <.l ac.;c~r..cy. 

r. 	 r....ct l ol.. lo.• e,l \oo' .tt ~-.1!\ior• 01' "'}OJI:'ry •tnll b<' ir.it.lot<'ri vl~t 

t vo &eparato down !r.o , caps , boos~ors a·~ start6ra. At .east or~ 
ooo•t.or e hall !:() eoc:u:ed in t t o t~lo wit~ a od'anical loc<-in 
er•te:::~ or er.id· r ;o prevu.1t: ~:rac:.:.1on o t 't l.e boos;er or prlcinn 
ct.arr.n. 

G. 	 Ae a cin~ t i e too ele•utlo~ or t l e ~.s!or or elurry prouoct 
&t•ll ~ medAUr~ ~~ ct~~k t or volda and actual qoanti~y load~. 

R. 	 ho blc t pl11n !ltll ll i·cl1:dc - ·ufnctorcr' :t c~ulog cuu, dct• 
~ t .e.,t..!l .,.ci d-to1llel plcr· '" i "peclflc.,t.1c:- f er tire bulle =stor..,,.e 
ve.:~..el .urJ t..rat.sCe.r !l}'!!t.e.J•, drill Crd.':'le dcl.very :sy,t.em 
ar;:IOC.lotod load:.o<= lltlrs ard reel ~yet4l""'.S <!1"0 ;ooa:;;11:in~ devlc~:~. 

1. 	 All loadinq cuoes or t osns s t,all oo equippoll r.o be r t r.ed f rc.m 
t t.o bottom o f t t e hole t:o t t o top o t t ~e product a • t £.~ rlsior 
or slurr; le loadej 1n the t ole. Tie S)e; s t all i L tr ::. place 
t l o prod ct 1n acl t ole in a tr le mct l d. 
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:lob~ . O< surrace £>la!!Liny , ot1ll not. be ..!love<~ ror • t.e r ra=nt.;,.t!on o r 
bedrock. D®y ntarti~~ 1a an ollo;,'iiO o cp· ion for f r - ntiw; bouldcr:5 or 
1"'1"9~ blo~l ru~l<:~ v~ol ,..., c:r depth ' "'r" ·•~ lco r • 't' f 

• . 7 I:ILASTlM; CO:> I OL 

J. 7 •• G!l!lera 

Tt.e blaetina procrra:::o and cett,c,-Js ~t.all be t: l ose de.elope-.1 tlj' u.,. c:est. 
blas~inq oroqram and proce>J:l~e to accoc:p! h t. tJ,e t!xcavat.ion e l ovr. on tt e 
co.r.t.raet. dr .sll.r.t;J~ 1n ec:cot&uc:e ·.•Ill! tl.e pr-cetiures s~c:! fled l.~!"eir~. 

Bla.t1Ag aha11 be confined to dayl1ght ~oura during the periOd from 2 hours 
a!tu sunnH to 1 hour befo re eunaet.; , buL sl'lall not be condueLfld be!o re 
9 : 00 1 . M. or aft.r ( : 00 P . N. on ~~.day of blasting. p •A~t ~Q r~ , r o-
c -j rtF'oj --t ~r r£_- •t r -'~!."'~ ... v....,C' .Jr t , - .£ ;:. - ... J .-.. r 
, " ·.. ah..ti.ng will be prohibited o n h~rdays , Sund.ays .and Federal 
holidays . 

. ·-~ .b<a~.on conLrol 

!oil ,.,re bl . st:l,.g 1.5 ncce~" r , u . ., Contrac:Lor •h c11 e::.p~oy e !liJCCJIIlbL 
q.~li t Lcd iL vibrntlcn ••rol mo• t ods capable o t anulyzinq r~sul~ 

oht~nnod fr= ~olm:-.Qqr<~Ft re41:lin9"· ), l!tlOl o f 0 O.y" prior to 
cc- ...enr.er::o."'t. o r bla:s· 1 p•rnt.io""• t.to Co·t;rnc:tQr •lo1ll p•<>vioc Uo 
own~· s ~opreseLtativc suet bona l idos o t t t n ~ iendc epectaliet. to 
tx:clu:10, bH. oot. li lt.ed to. p.ast a xparier,ce>. t:r41iDir-~ . •r.c eaucation, and 
I ave wrki c a oJJowledoe 0 1 State ar.tf lo~al liiii.'B aoo renulactons wt,ict 
pertain to blastin~. Tt e iilccepta~!lity o r t i e specialia~ .e aubject to t t e 
appro·.al o r :::.1e a • .rner • ~ Repreaoor.t.at..ve. '!Iii! Cc;r.tractor ' e eelealc .el'"c!.a.ist 
alJall pluce vlorat.ion l:lon1tt~r• c; ary 1dQlltU!ed 11stor1c st.r&cture '.l 
• I o111 ....,-::.e=!.ne Ll.e p~dce,-..c.:\t a [ al le11:t 3 ...dd. tlot.!!l v!.br et!or. cor 1lc• • r " 
m.act !.nes p..,r bl<utl area (c:o.!r !cum 4 per • t.ureJ wltlo approval O( o:.l e Olo1 • 
k '"PtC"'OTotiltive nn<i 3~<tll oo ""t•• trc!d fo· lo• 3 r.ont.ro • t ould c;op r r 

bl., :st.l 9 CF~r.at:lo:! • rc: ~ul t t 1 clo - or c®pln.nt· , rt ~ vi rorr.tior.p 

monl~o:ir~ pl~n s hall l1er~if¥ t ho type o t anct.orln9 aovic~s to be cnployod 
at voriou~ ~ • 't rirq ~i-~. s~ruct~:e~ · ~ at «t o Ld l ave noni•orir.~ 
JDa.::t ines 1ncl • , t. h.aet: , bul t ea'la, t.:a'lardo s Oilterhls storage area~ 
a d burieo 11" _ •• t. s. At lea&o:. one vlbra~ .on l!!:lnit.orinq ~~:act ine m:ts~ b9 
pla~d cet,.eer . t e blast. at~d t t,e nearest str ct. •re Oti a oat."Ural qround 
eurt ace. n 1• ma} require ut.tlh1n9 urJJer.ace:r location!!. Tt e o::.t er 
mact.ines ou.st. be I!..Cllrf>li in t.t.... ,rourd near i&tnti t if>li Et>nslr.f,;,. 
JJtnu:~o:ea . !!.4!lt..nq t>l.an oe contcol ~e.> .11 B-d a t:'dlUI~r t.l.at t loe -axl~u•n 
v1brat.1r..t. level ilt an Vt!.!!9el or struct>:re ~o~lltct l.e vult.elilble to ~e 
• t oulct not; e.xce....••-:1 t la" P"l' · F"r:Llcle velacHy o f t he ~">F?rcpriete 

m.n!clpaltly ana qeoqta!'l •lcosl jur15'llt:t:;1ons , or be • ub ect. to ar. 
u ace pteblo vjbra~io~ f requer.r.y , A ,.ri·te., ard a tc ~pl one report on 
vlhr11tior. inte;'!,.ity t~ll ~c ~:o ittc:e1 wi~hin 2 1 t 1r ..-he~ r F<Jcitic<JllY 
requested by tt. o.o-uer ' s P.eprc~"~n- _\-e or, v!t t out. rc;ru.,st , vt <>!l sad 
i::: tc:.r.sity G 'ICCilds a pea~ oartich. vE:. - ::.y o t ~ .l) inct e~ par •oc.oril tor any 
or.e 0 1 t r.~ " perpen~:~lculor plane o r t.ion. Pea ~ Particle Velcdt:y o r 2.0 
1nct ee per s con l I ld oo· oo' t e buia o f o• siqn. I<• 1er t.O !i:?7 C:.IJI. 
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1~ . o·~ cl.a~::. \.&.1 t o.r a~siet.A:.-.;e. Tl.e "oJ Ld .t.or .. u_ f.'er t orc .. te•::. 1; .. t 

tpar-aa:a::.t 1 1 '.lh!d vit! dete.=!ne a a r " ~a~ l'art.lo.;!c veloc.t.y (PP 1 ' "'· 
" ll :struct. -<es vltlin t i c bJ .,~ • '""'" · " r l i.~toric · ~ructure-. 12rc L<> "e 
con1t.or..d , t.t.~y s l.all be e:al aled ro~ ,..,,,,1t1.•lt., !.O vlbrat.ion .u. .:l 
lll1)!1i·o~ d .turi-q cla~unq opora•'or·. c Contrac•or s tcull l oll<:.~<' t t;o 
follcvi·g ~ibrction lir.it.1 for t t r. ~truct.res Ji• t.crt bolcv: 

Hiator1c Structure~ PPV<~.5 ln/Fec 

Residon• ia.l ~::.ruct :res ir. !la..sact uo~~ett.• PP'J<(I. 8 in1110c 

o.rer s::.ructures PPV~~.o in/sec 


Tt.e Conaactor e t all act~t: a cop] o r t t.c record in t.ac;ular l orrn t or ea...!. 
blaa-:: t.o tl•e O~o!'er ' e F!.epreeen:.ar..ve raQ !e~er ; t.en ~ 4 t ura a l ter e:~ct 

bl.;,t, vitl• s vr.t.ten ro:J:ort Oll ·..eloclt.y <1nd JtlJret!o, tcCr..."t." . "rh1~ s t.au:1.! 
also ::..tlCII!!l" oc.at1cn o r blll!lt , a1~e• .=pac.na, nu..o. ., tcp 11rld bottc.r.: 
"Jcw~t•io:..:t o f ! ole,. , t~ o f Cl<FlO~h·""• 4r:IO'II'l 0 o f ""P•"'" vr.:s 10:d ~t...rr.:ir.<: 
pe~ l•ole o1ni 'ielliJ'• t.~·F• o r :ielll!l.!:l, ""4'J•t ""' "' d pat.lern, ~i!!' t~noe f rc.r: t l.e 
blast •o · t o vibratlon ~oni~rfnq ~ct~Lo, ~n~ ~ny ott or port1ne~t 

i·lor::~~~tion. 

·. 7 • ..<, 1 1te Contractor is advis&1 :;o evaluate t t.e vibrati'-ln ar.d alrb-a&t. 
roctor!! lHtect1na llt.!"'~ ...~ures aru ve.,eele 111 t t e vic.r~lty o r ~ I.e 

blan area ae determined 1n t t. l! preolaet s ~eve~·. lt .te reca=eJIJ~d 
t t.at t tl e c.or.trac:;or nl! a blast desion ·tat prou;x:e• t t ea:o<l.r!uo 
a.mourot o t rel1et fractkab-e . n . .: ar::oun::. o r e.-<plosi·.•ee -:o be used 
vil DC det..rr::i·od durir.g t l.e test bl,,,. oper4t or •o ~~t ~>11 

proper _,a re:.~· e:..d "raviro:>::.en~.e.l r" qJire...-e:~tll . Tte Jt <~ctc-r ·~ 
ro•pol•io1c th1t tto r rDir.OO' tat1or re~ulti.J:'I f •o::- bl.l•• r .. 
operation J& 0 1 5'.1 i t.ah o ·izo UJ oAllc...- for CD"~· .,,.,..,v.-t · fl• • t .. 
r~· • ·~ct.or 's eq :iF-oe.r.t. no Cont.roGCt.or (ll.cll al:;o c;licu; lc ~<ater v v~ 
-. r • t.ion to iu;urr: t t.c3t s t oreline :r;r.ruc•ures ana oooreo:l vr:sse.1s 
v_~t~· r t e nl~stinq area rill no:: bo a fi ected dunDQ blaatinQ. 

·.7.1 	All uuls .OQ t all oo ;oonitoro l t>y t t ~ Con~ract.or t.o det.er::~lne iiir 
!Has::. e trec::.e ua!r.q an tt.et.r .L."!!er.:. ..pprolled by t loe 0~<7ler • s 
J<e(:'rel!eiJtat.ive, Oj.lfUated o, an exper1e.Jcelj pe:-_on w1U. a ro.iu1= or 
ye.. rcs o C re!at.ed .,l<?<'r'lellc"' wiU t.l.e t)'pe o r eq~!;:..-.cnt t.c be u"ei 
tl.rou91ot:L t l.e FroJec:t const.rt:clion 4.Dd dll data CUrllht.etl to u .e 
o~~er' ~ keFre· entDtive. T~e l~~ruron"tn•Jo• v tll bo ocate~ nt ~c~~-ic 
· tnticr loc;e io:,c ~'" dct"r.-.lnt.:d In p.'II:'·1Ciropl 3.1 . " "r'l oth o;:- lccntlcr." 
as diroct.~ by Ho Ow~ r ' s kGpreM!~t.<Jti·,•!l vitt "'t. least :troe 1<) 

coni•ors loca·ed in ~l e area closest :o t t e blast site. Airblast 
ecpi~1t e t.all recQrd Wd{etom cata. Recorl 1l airola•t ::at.a e l all be 
stot:.::~~tt.~d h cdon w. : t viora t.ion int<>r.sir.y jao:.a a a "pecilieo:l 1~ 
para1.napt g. v. t i.n 2·t t.ours o t eoct. blast.. Tt'l -a'!imurn allo~·;.ble 
~!rblaet ~t~ t exceed 1L9 e~!be.s. 

3 . 7 . 5 	 If t h e Go~err.::lf:ht dec1J~s to h~>'Je a !lllJ-ple!:'&•t.e! b.allt.l!.o l!loOlt.tod:g 
p!.'oa:-!11:, to!.~r no clrc'I:JI!.:!:an<:e" 101ll tt.1 !eLeve -:.t.e O::or.~r.actc.~ o t 
ctonlt.orir.q .,nd contro.HI c t l e bl.., • Lin'l "" :;pee; r!ed !n t l !· Section or. 
er, ot t er requlr~~tntll. 

J.Jj.l 	Purpo~ 
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Tt.e pnrpose ct Ll.e t:e::1L program h t.o all"" tl~ Cot>t.ract:or t.a estar.:.l..e l 
eare 1~.:!1 o l v.b~.tt~ou and al.rt:laet ove.rpreuure, t.Jeco::.!t.rat.e ue 
~..L.-: fftCLory J'(>r far-..r.ce o f t l.c ddll boaUI end d~\lclap ,.,, aper,.t;lancl 
bldat.lJoCf plan. Tl. e t.ype OC ••.:<plo< h•e:s ..:.d C1rtn Slf:SLe&:.!l s l .al! adllore Lo 

;;~11 .,pplic.1.clc code, arod .rc9>1la· iorl! r:clwu~q, but. n 1Ir.Atod to, •t.o·o 
cit.~i i; parn~rapt l.L.l . 

J.X.2.l 	 The ~nt.:ca.:to t ~. et.om!t t . t teen 11 J cot=ies o t :.t .e Test B.a!!t 
Plan t or revi l• o-.m r' s l'epre&eLt.at.ive s t all I ewe ·5 Jay.s for 
reviEW <Ute. receipt. n.e contra~.;t.or ::ay be requlre.1 c;o rev!ae ar.d 
reeuCll!lit. t i e p!an. Tt.e ' 0'-'ll!!r ' e R·pre!e:ttao:tve et.all t.ave 21 <'lays 
re'. _..,._. o r tl e teV1:sed pldtl . ::o .• c:urre:.ce vtt.L tJ e r~~ !5ed P~"' v!ll 
11u:. reLe\o: t l e Cc.oJ.t:-llctor d 1 a ~"II(Xm::!bU.t} to pro-Jt:ee sate and 
-:.1t;ic:factor,• rc:~aH" .:~• f' f - t by t~c·a "?t:C1h.:41t:.io·•::~. ~loo tc"">t 
plcn •hall .nclude 45 a m.r••m.• all pertl ·cr.t tr rotnmt;!on l!e~L~d lz. 
p~raqraFhs ~.8. 1, 3.Q, , an1 ~.9.4. 

~.S.,. 2 	 'res:. b.ast. proora= c t all be .:onuacted by t l e ·ont.rac:. t • eact: 
aroa 01 rock auch as 1iscoatinuity o f roc~ £Oat~ur~ ~no ~;~ c nd ~ 
c:t.rect.ed b-1 t t e C...::er ' e Fepreser.tative. Au opt~ouat tee<. o.a!t 
proara~ tor • t e g.acial ttll !tsll be olann~J l t aete:c~ed b'l t t e 
o .. "Oet' 11 H.epresen~ative rlj o nece.&aar!. E;iict. blast program er all 
ln\"Olv.: all dr111 beat ~tat "i11ll be -e<1 t or iill)' po:dcw 0 1 t i e 
ccr.t.nu;:t. l'o drill boll •I• be II!S~Il far ~I c c;art.r...ct U~L "'" •ot 
piirtlcipeted ln c tc"">t blce p~ogr~. 

•.e.:>. • 	 The Contr~r.·or "t.Gll notl f;· •he 0..-ncr'• f<.,prc cnUtlVQ euUicJr.nt;ly 
1n cdvll·.ce of cusch te·t olc:lt. 1- order f or tt c Cvner ' .:J 

Hq:re.ser.tatlve to be pt'(lsent dau:inq t t o test olasts. Contr.~ctor 
st,all also hvito repra~ent.at.ives of t ~.e f ire ~part.~t~entL f rc-, New 
Be<:Hora ana rairt.avet~ 1.0 tie U!"t blast.s. -.re te.!t. blaa;.s e l all 
begin vit~ a eJWl outt>er o r c t.arqes ilna e'Ctend pYarlj -:o t t e 
max!.= y!ela t:u oe seu. Tt e r ina. ::.es-: e·.en::. s t.aLl al.~ul..tr.e. ..!1 

.. Ja11e au puct.lcable U.e explosives c.tJargE type, .th.e, o~cr.ylr..q 
lo'.ste: defl!.l •, c han;;e cor.L9~r'dL.on, d erqe =ep•u.o.t;!on, l 1.L1at.!on 
ttct.hcd!l, er•d ee;FlACe!:le.:Jl r.:ondltlo:.! unt1r.:ipaled t or tl e cpe...:..tcnat 
bla- ::.1 r;; pr;o;r . Duruo> a...c~ Dl·'!!• • t a ~r.t,r,,c•or v ill Arutl;oz;e t t o 
r.ff.,ct o f ,..,,..c pr~<M~l01 on •t;r11r.:t.ure::<, ve·••lc; , ct.c . , ..,, l ~k~ 
t he appropria• ac•1ors to pr~v~·t ~~qeo. 

3.8.~. ~ 	 4he co:.t.ract.or ~l.a ll o:e iiOJitional conHtlont~ o i tt Test r a.st. 
Proqrac ~s noted w.ttln Part ·.11 0 1 t t is Section. 

J .B. ::l .l 	ACte~ each teat t>.ast, t.l.e Cunt.ractur t.a.l e.lCil-~-"e tie at::-~o.;Lurea 
o r tl:e preblotet. eurvey ti•B!. were lne~>eeted ano:i "'X\lll:t:lte<J, to 
.,,~licit !I~. wt~tle-1' d=eqc Vi>:> ceu·ed to t l:<l :;t.n:ct.ure·. :.u ~... 
resu.Lii:;I,I Croc:. tie tc•t. blaU.lr.o :t l,a!. be reported tn detail to Uc 
o..·ncr ' s f<oprf:J;():tta·lvo, 1ncludi ::r pi oto<:r6pt.:; . 

•,li.J.2 	 :.ftcr e.:~ct te.s· s lcQt t h o t,;or.tract.or w1~. eJCcavate : t e t racr.ured 
r.~.<tcrial to o\•aluate oroakilqG, too M•d tcp o L cut. 'lt:.e ir t ornatio: 
will be ·ocu:ent~J and provljed to t i e owner ' E Kepresenua:ive. 
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3 . tL 4 Da~a Fecot:'dlng ar.d E?a.oaLion 

Tt. " le"t 	o.~!llt. pzo"""r:l &S h&Sll 1><: C:CttdJCl,..'i ~>r<t report.e<l In ::.r.ct. cc:cor•l.OIIr:e 
..-! t:J, pr:-oco>:.lure:t out.ll1.0•d lr. tJ.e ""c:t.!ur." o r lt.a::se •pec::l. r .c.at.lon= cc.•etl!... 
vibratlor <;o:~· rol 4nd uz: nl~~t c~trol. 'l't. c CG tnct.oz: ~t,.,lJ ~ub:nl. • t t 
bl.tot1r.9 plcr"' ·havir.<J t.t a loc-;1t. c:.(·) «~r.d e '<tr'!rt. o f ·he blc·t,-2 ar~=· 'He 
blas:.itoo plans s t aLl inc.uda t~e blan.iL11 par.terns and tte lout.ione of 
pet~rm;: sh:~ll be dra~o<L or. p.ar. st.t~"'t.(siiNPSI in .scale by proviri r.n 
coor-:lirl<1"C 4 ca <~t. leaG' four ( I) corr.or~ of t t.e nla '< t.C'J aro;~. Inc "'"' 
lnt ormat.ion as t.o tt.e n=el:" o r tolee, bott ~ and top cle·..atione 0 1 ho •• , 
coorjina~e· c l ea~t t ole, aoour.:. o f QXploslves an1 ete~ina per t ole, r ~ 
u t ~;eta:, 1n t.ol..:ll, eeqooncc and pattern u t delayoo, e.a:d= pea" j::ilrt.clt. 

veloc.t.y t r<X:I ucl 1ne~r=ent, ar.d peak o.cq:-ress re reaair.q .n po!:tllS per 
"4Joue 1n-h ~ud :Jeclb.,l'! r roc eael .. t:bl.s!t. ~ten~or. I!I Coreftt:lc!: provl:Jed 
:!llc..ul:J .c~.eo include 11 "' r. ar.elys1s o r eacl t:ta3t, 1nl!. ln'l ~he t:ldx 1cw-· 
p4rticla v<:locity in ,. rt plane, 11~!\cci.:otea f rc<vl"'::::; i~ e.-~ch pl..:~c and 
pea~ t.r-.~ .'ector 'lo:n c l p. r icl., mot.1crL In eddlt.ior. to U e •ubr:li:s•lon o r 
an i h:.•al t.a.st b a st. ptan, • t e Cor.tractor i.!l raqu.rad to ~ •tx:it a 
doCII'DCit~tior• o t ooct t>lant prior to proc od ng foxward t tr. OC'It hlt~'~t 

t.es:.. . I docul!lelltatlon E'l all iDc.uj , but not Undted to a "rlc.c.en 
analyeh o t eact bla•t, all ooaorYet:l tli!l!t blaetinq ~ata, 6'1il~ "at.on o r 
atruct:cres o r t t:e preb.aet. :~rveye U•at. vere hs~ted, an•j 1T t ormat.lvt 
abou;; ex..avat.or o r rracture~ l!la;;cz:tau . rour cop.e.! o t t he re.::or'l o t eact 
blast -oerro~ at. all b e ~be! :.:e~ no later than 2-1 t.oure a t ter co::plet:.lon 
o t ea...t t-.!9t: t>last !Ul:11 ct.e te•t. bloat proqra:::. 1s cocplet.ed. lt. t!l 
e l<pectcd tJ,ftt t t e bit "I to!lt bla"t. will bo uoed t.o de·:elop krcvledqe Q ( 

aro w J condlt.t.. · , pr~e;:.t.1ou c t .. r .. ~.:t.or!.5tik!'l , etc. Al U e .:..: ... ... ~cr. o f 
tho t~· bhst "~ q.,,-, tt.o L.:ont:racr.or :;t aU e.xruti.n o1 l :::npor •, .. Jrvo:r~ . 

te~; ditto , nni ,., ~.. ,.. ;:>ertinon· infornotion. ~.Qr.clu:si"~" rc:·•c h,.n "tRll oo 
t he be~ :1 t or o• ing " CCGF ot.ely C:l'iJI.fleo::ed pracedure f or t1.1utirc . 
l ive cople~ o t t e 1e.st. tlbe:: Plan ao1 res~lte &tall bo provl®l t.o t t. e 
Own.cr ' Representati\•a. • r.o evar.t n t all t t a opc;r;~t1or.al blast.ina proceed 
nt.i. t~~ ravtew o r Li e develcped prucedore ror ~la•t1ng t~s been completed 

and t t e proc~Jure~ approved. 

3 . 9.1 'l'l.c Cor,Lroto:.:':.Ot • I.All !!<:bl!lll t.(J t h e 011 .et ' Repc~!lezt:at1Ve t.ell li.O) 
cop1c• o f t t .c) PrClpo-ad Open>" lor.<>l Jl •-~ ~q Pl,,n f o:: ·av1cv. t <"' 
O·..,·u::-'~ R"'ffC•,.· tn•! . e l!t dll t~ve 3!:1 ~}'~ for :review <O f tcr 'ecelpL ,,. 
~on·ractor k~~ oo rc~Jirc1 to revise and rcsuh:dt t ho plar. t t. e ~n r ' 
i<(';:>ro~entclt.ive s~ all t.ove 21 ""Yll ;::e·.·iew o f t~ e rcvil!oo I' ,. •. 
Concurrer.c., wlth tie revil!ec plan v111 rot reUe·.'e tt contractor at 
t.le re&po:ll!'.o.lf t.\' to produce l!il l c .and eat.st actory resu c.~ ac set 
tortt oy t t 6se specit .catlons. 

'.:1.:7. 1 	 'fh • ntT~c•ot c tl% 11 follO¥ t tf'l t olloacing quid()ll~c:~ nnd ir.c:orporcte 
tl f o winy C'.C·•-u~e· "Wl eJl preFcrir9 lu Opernt.lc·-41 lil12:$llnq Plc· 
a:l:i •hu•• -"e t l e r ol.cwlt-u measures LO ru!nk1%e !u lr:p...::!.. to t t.e 
,,,. -~ · ~ roYi ro:u:~ent to t t ~ o:oo:tll:lt po!l~lblc. Tt oeo r:Nlnres il::clu-io: 

l. t.valuate t t e need to use E;xplosivee. !f practical a :.err.a · h-es 
aro a\•aila.olG an:! rot t :oo:ccr•i.·ely C:'<pGns:vG to rer:ov roc 
witt out .ollll!t.ing, t t:c COntractor ~;t.a ll utll.t7, tto!e r:~ettods. 

Co:.tre<:L No. llUSTHIG o;: 9tlo - i..l 
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<'- Plan t t e bla!!:lr.q l't<XJl<ir.l ::.c c:it 1~:~h:e t.t.~ total "'eiQt.t o t 
expl~.ve <targes per s t.ot; a. 1 tJ e niii"..ve:t o t e l ota t or ::..t.e 
F<O "'Ct.. 
J. U"e dMIU!4C ste=lng Cllt<::'.d! o f :!IU! ! .clent !e~oQLI, -f• d:-,Jl 
~~l'l:l to IC'" ~~ -· I<!)' disp r:~al t.o •t1o <~cr:•· ic onvlron:::'l1rt •• 
I. Sl:brtivi ,.. r t - ~b::rqo: , n~ir.g ci t:.O:I.,Un<J ccp:~ vlt" de -~- - or 
iela:r cOIW< t •r,. 1tt oot.or.atin9 ..:;oro, to rGduce •otal pressure. 
t o COnt.ract.or ohall not. u.so aut:me::::;lid dot.oratlon cor'l unlo"s t.t 

c • trac;.Qr Cilln ~~~ ow t t .lt no o:t.er mott CY.l i• Ptilcticab e • 
• Tte Cl>r.::.ractor Etall use decdra toten posalote ln engt.l.y 

itill Loles to reduce total pr~ssure. 
6. ror eei•~" el<plorattou !le nor -f:Xplosl'l.-1! sources \j t .E:J 

possit>le or use .lnear cl arges tor open "at.er l!hot.e or I>'Orie!l 

c:l.arq.., 
' - Use r t aped e i A• es r o fo a t J e blas~ ererg_ ~l en au~ gt! 


aurf •r.c cl arqc~ a~e ncce~~~ry, rcdgcJnq c:org, :ole•~~i t , t .. 

nq-at-lc erN!roneent r!u!r.g d~llLloc . 


• Contr~~'or s~ all enclo~ b Gs• arn~s vitt ell~ curt~i!"- ~no 
b bblo curt4ino to kocp l i~ t apccic• •woy fr- t t c bloftt aren • d 
olnirn.z~ t~c pressure ~ave ann turb!~lty c r.crat~j l ~ olaatloo. 
!J, Con:.ractor ~t.all If'& r•o•-e:-~r..o•lve noise toct,niq;ae to a:ove 
I 1st anu ~:~a.r1ne t-.a=ale t rom : lie h:nedlate blast. xo ..,, 
l•. All Dla~tJnq s t all re ~o·ducted s.nq ln2eLt.ej d a~e or a 
t raction o t a s~c~nd fer tDle. 
: ~ _ s•e=lna, in <~I 1ct. ro<::IC 1s placed .nto : 1 e t.op o r t l e 
~rc~..ole to d.,-,F t t e •ho.;k •.-ave r.,ec t uc t i c V4tcr co u;;.r, , 
t l ereby red:Jclng ri •I. rna rt.•! I t.ie. r rom ula• Lina , !ILt ll oe 
u· ilhCI'~-
-7. All bl~dn;; operation• ~tall "iBe Fl..ce u·ilidn; ~cr.¥r to 
iio·t;1 f y t i t sr:hooh dr.ti "'' i •l n fi•ler e!O ce• crver (hrod h~· • I.e 
Cor.trar:torl ..-to 1.. epproved by the Hdn;act.uaat.ta l>ivhior• ot 
l"'.o>ri:JOo • i~t ori•~ (;ua IJ.ot.io:~l >liari:l"' I i~t ..ri<>s !;orvJco<J) in 
a~~enjance. 1t e l i•t eries oba~rver ~t~ll observe tor l l~t 
~:o:~rt.-liq•, It t!:occe~8lve lrl:irtalities (tundreoe o f til!t /ev~ntl 
occ-r, t l er ad1.~!o:.al te.::t.noloq!e~ . tn:ot>le curr.a lns l.all be 
coz.sht£:re :J t or tl!le. 

~3 - 'fl "re ·t.all be ro blc·t.l-q iurl o; t. l.a passa!;!e o r Gchooln o r 
I .~t or ill.e " " ir..e ""'~! .11 pre:!ent a• deten:tned by t.l.c 
f 1 t 'lJ:le!l C'='""r'"'"~ (Ill! rccr~h:cd ir, lt= l. c.t>cvoJ. 
• 1 . IUn-<t.ir .. ,h, be cor. J:c• c 1 wl t l 4 fl•t • tnrtle · r:·c:m. 

.:!.3.3 	No r.lrlL.oa ELall Oe st:arteo bet ore t t.e Ql.-er ' s Repre•eotati•Je reviews 
ar.o oonc rs viet t he t .r.al o1astinq p.an or any revisions ~ • t at ptan. 

:~ .L 3.1 My ct.ar.gea -:o t ile co t.zactor •a o.e!tlng or o:>uitorlll(} prc:."eaurE!.!, 
• <;~Uipee:o= . pl.;ono:., fCO<JJ<:t.s or p<>rs~nnol I!Ul&t bG re t lo.::t.oi in .o. 
re~ .sed Cpec.atjo:.<sl ll l.ae.t!ug Pla1. Ot s~pplil:ne:.t anu cust be dppLOIIcd 
oy t i e Olloez•s Repz(!!e.t.t.:tive pr.or to 1::p.f:.• •ta:.lot•

~ropo,od r-e·t.oa o f trer~port~cio· . ~co-.,4~ . 4~d ~ar.dlinq o f 
e :ocnlo.:livcs. 
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Co:.t reeL No. 
MAC&:-FY13-00:Nn 

Pl~11 • I.Oiol1r.g lc~ou:. o t ~r1! 1 I ole r.-at.t~'' • t.1m1: g .ar.d 
~equt::~~.:e, ant.1.c.patetl t;urden <ll=sion:~ an~ Cley:.l l o r 
,.·.t>ddlling. 

Plan ro· t t o fro~mCn•ation o t lor9(l bo10ldcr:~ ord b oaer 
ruoole. 

Type ot exFloslve3 ard mo:t~d ot oadinq aud detc~ating. 

T}-pe o t b.astln!J !:3d ine to b~ uee-;t ar 1 wt~ last teneo. 

Specil1r..: aravi::.y O l exploslve.!l and c-.anu t .,ctorer • s t.ed.n1cal 
lir.era t.ure. 

!ttit.tdt..lOII ay•t.e::. t.O an~ 

pound, Cf C '<plc• • ·- p<'

ln-:li.:.t t.1on as t t <'t.t or d .-dnq or becst:cr~ will be used 
and t t c dcptt ~ ~ ~ q. · rn:i tc nq. 

Ty~ aru:l r.U!Wer o t drillil.o, dqe , ir1c.10dinq driL t.ole 
u1aceter, and expected proJ ct.ion rateslia}. 

Type o r lnst.z:.rccnt.atlo.'l t.c be u:sed, :-Juu ractucer, w d " I.e: 
.aat:. c .. livrate.J aM certH!ed. 

~rcce1~rc rot con.torlna ~ l e hlc.!lt operct.lon:s . 

Ll:!t o t pe.mit • a·d clo.,rDr.cc:.., .rcqnr·-1, ..t:cr. IIPPlJc<i f -:>r , 
an~ rla~e o f opprov3l or nn•icipnterl appr . ~ . 

A t orr:-.at for l!l.lli.nt.ain!!lt; a rocor<l o t 1.ndividu;ol blo~sts 

t tu:oucho t. t h t:! li t e o f t t joo :e.slgnt:!d t.o recora pert.luent 
nta betore, IJ ring, and a f ter tt.e bla!!~ing operatior•• 
i'ertl~>en::. ~oro~t10u e l all b.<:lUJ.e, but. not 11m.t.ed to, 
nmr.:Je::: o r l.oles, t:oLto" aLu to~ ele·.ratJor.s o r holes, 
ccx:rd!n.stea o ( e.adJ l ,o!e, az-..o nt O [ e>cplo:o.vell dDd •ten;:u!r><.J 
pet l.ole, t.y1--.e e. r ~~lay 1n I ole.!! , anc.t "eq-Jence 1t1 ~ p11Lt.etn 
o r c1'3lny • 

a::ros ari q aU ticatio~a or &pochl1&"8 for vibution 
cc· r rol anal:,·~i ~ and ,,.irt!la•t c;·.·er- press10ro ;:::..,asurc.!l't'.nt:; 
tro tez ::.o oaracra I ,,,,J tor exactir.q requlremen:eJ, 

Locac.io:~ p ar , ~ •• f ac•urer ' s li:e~at.~r&, and para-eter~ lo 
be "lllh:d 111 ~ _t t.c.n ro: sele 1c inet.ru=en::.at.ou. 

P.a11 !!I O'O.nq .ocat.lon o t W'a:r.olr.q :siqr.s ard sigusls a: J 1,, 
Ccntroct.or·~ land ond ~ar no •potter· . 

Ma::r: dMI ed·Jre:s:s o r Cot•t;raet.or • s represe.ntaLlve Ul ~oh l c:t 
any cJai~ lor c ~qa d.n ~o nl~8t~e ~hould bo ~11•as~oc. 

1 t e plao, signeo o n by U; cor.t.rac~or ' s jobsite al4:t orhe<J 
reprcsenta~ive. 

llUSTHIG o;: 900 - <5 
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:9. 	 1 1:e loca~ion o ! ttoOn! tor!.ng equ-ptteJ.t. , !lafe<> on .t.format.l<l.. 
r r Uot: prcblalll IIUr'ley•• 

...

' .. 'l hc 'i:'1 O! R 13.00 roifo::- Rl.:s•t.in9 S 't.C ('....,•Ail 

IA~tac~ ei at t t e erd o f t tl~ ~r.~.on1. 

22. 	 C=ple)to P~:ojcct Tcu:n Ox<Hu izauon 1o1it t dut.ios , 
responslb. i:;les ar J a t t.orit1es c eady JetiLe~. Ttls 
OJ:'9ani;:a:;.or.al o~tline l! t all al.eo irdu1e a liat!nq o r all 
~so:.n.;l autt.or1'Ze:1 to eign t or, receive antJ use 
e~p!os!veo on ~ 1 1e contract. 

2:S. 	 coe:olete ••st. o r l .oat.ng F'~lwt. invo.:red in pro!!Jct..c: 
b)A~t.i~q opcrGLlOn~. 

2 4 . 	 Provide ;ualy:ns an'l con•ro v l p tential t at:ard d10 tO 

po :slbi litY o1 •nootonn I P " r ::~ai• irq I r provio s 
:ieepE:Unn. 

nc ccmtractur H.all eotett : l e blas:.ing cla-11 U:o~o•ina ;Je loca-::_or (Ill and 
extent o t t.te o!a!!te1 a~ed!!. ne o_aetlnQ plan!! !laU .nclode : ue blaetinq 
put.:.eu.a .u J U1e lo<:at.1chll o r ~<Stt.ern~ .t.l.a. l be d::a"n or. t.t.e c;s~:!l !1. IIC:sle 
oy p£ov1Jlng coo::dtna~es o r a: least ron:: (41 corn~r• o r blasted areas . 

~ . :L I 	 'I" [ Jrll\ no oHd bltHitl:,Q b .req heJ o.t;:s. je 'l iJJo• 1 GJ. "'~!\ ~ 

C •ltco; ar :tloo.l .!!Jbelit: o plau t.o ~:~alatal the preY.a.OU. authorized 
depth, dll ;:ldtt. or t l.e o~ ..t~oual ll .a,.t; P~ . Tl. ...d t .de.. .. 1 - .....~ 

·ro1 vt rc t ~.c tr.oy l".i>r•o· he re::-o•Je-1 . 

Tt e Ccrot.ract.or s hall p:repoire ard coetp ete dr ll loi!l! and report f or eact 
bla•::. ta co:tplE:ted . lrot o:t!!at..ou prav.:led O!l : l e logs s t all .nctud,, ao:. a 
l!l!ni=: 

._. 1'\.u:::e, a1g:.attae, an~ Cert.i r 1o.:At -=peteno;e}' t;wc.ber o l 
·h~ oln~ter ir c har~o. 

~- ~ lo •t loo.:otlor , ~~~r~· , clt.y dc~crip ·~ . 
r•d.ll riv type, cor.struct:oll o r ri't, na::o o t ddller ·• 
c~.:tr~o, locet:.ion o f borc~olo l· Mct'":Sildu:;Qtts Stn :.e :f>.ano 
.::ooralnates. 

4 . Peptt o l borir111 in MI.LW. :Post tlon within bor<'t.ole o r 
e)(lllOl!lves at time 0 1 -:ie:~z,atio:l. 

5. Pate and t e o r ola~t. 
6. Typ9 o t ~terial blast~. 
'J. O.st6!1<.:u In f t>e':., t.o tl e ue4rc.st. ir:t liiiJl t.e.:: b ••-cl!t,a c. 

at.ruc-:tur~ . n H.t or ovncri or lec~,.d D'J t oid"t or t o r:l~r 
o:llett; or l l ~t: F.xpl0!:1ve· U!'or Cert;Hl=te 1~ · -'"d b~ St:l>t" 
f"ire t'..s~a l at1. 

!i. t;calod d1a::anco or .:~1Ulxn,,th·8 option >:;o:i to 1'ltcn:uo 
nlo· t de5iqr.. 
Type ot ca~tlLq r c ·~rover blast, i l aDn r1r e. 

10. 1\eatt r condillros, .nclu'.l; r. t~..pera~ r , -.olY.l co 
wint:i directlon. 
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n la!lt_ 	 plan iiJ,J .!!>..et.ct 1.~.,1:'9 bla!lt: I ole d.az:et.er , t.J.e!.,y, 
d~l!Y 	r;a:te:, an!i t;}f t 1etona::.ore, 11pac:1:r.a, dL~: Ii o t 
t>le!'lt:. t; o.e, I ole: pet.le.n ar. i n Jn:be< o f hole:. . 
F.xplo·1ve "'""tc:r.al type, .!11\'.e , tot.al vetcht ~ o f ebcl 

c~lo,ivo ~y t.oln. 
;.:; . 	 Type o f 1nh;i<:t.ir.n · y:nc- 1Mo·t o<b of f lcing n:~d t.~·pe o f 

ci.rcui t) . 
1 1. t eet. o c cverbur lcpt~. and type o t s t =inn. 
i5. Mll'<iJT:- wci:;~l t t ~''<Plosivc:; det.or.n te:: witt in any oiqt t 

mllliseconJ per.~~. 
l!i. 	 7 t.e eei=rapt \I! I location (BJ ~cl'J<ll!9 'Jls•ancc, .1md 

.11rection t rom t.1 e ee1=araph ::.o : t e clos~t boreJ ole and 
rrom t l.e aeiamograJ: t t.o t ! e closest. e:..ructure. 

:7 . 	 Se!!'II!O , roJ' h l:'ead . tJ:,~e lncludlr.g pea pe.<'t.lclc velcclt.y, 
r reque9 &.:: 1u..d a .... rulaaL . 

• 8 . 	 Typo o f ·c!crr·.Q<JraFh, i:H,t.n:l'er.t c:.s~<e , "'"""] ~"dol :. nr.ocr, 
callbr.sl on dat.e "''"" ~ell.!l.t.lvlly :set.t.!na". 

'<1, 	 •il!t\C o f p rso· u.ki~g •to eeism~r~t rca~Hl'f· Tt o niUI''l 

nod f i~ nnAlyz1oq t t o so ~ grd~l r cor':!, l f ~pplieable. 

20. 	 coep!aln~s or co~rt• L ••owing b.a~t.. 

• . ll 	i'OTLiv"r I AL .I.HPACT TO BlJRF I C~E DAAI' : &P. 

11 stuJ re<j<l!'J.r.g tt.~ pote:.t!a. .:~pacu t.u t:l.e :1e,. f!eJCor·d E.rr!cl!u... 
narr..._ r.:a~ co:::plet.ed .r.. re•pcnee t.o req est!! r.oo t l•e u.s. Ar=y c.:.rp! o t 
l>aincer-, r order t.o rieteri!il " U .e po•e: t.inl I FDCt. t.o t:t e F.-..1rrJ.:nr..e 
1:!.1 tri•r as"oclate-J wlt.h blas~il'!g Cor tl !~ proje ct , and lt~ ir.:l: Jed lo'.t.lln 
t t, e •D<Ita f' epor:.. - !lew Be.1 fo··1 ~.ulro · =.c..rco Tamlool•, n•tac~ o':l to 
Sccucr, 008Q(l o f t t " Cor.tr•c:t llocu:;,cn•:s, 'I t o • t.t::lY ro• ·• ·ed in a 
ciQtcr- l•nt.lon 0 1 t t e -..clli ~- c: ~ ;~re" '-'" l9t • • per 'lClay a • o I ·ctlOII o f 
.ji&tiUn:e t: r~ ·te Hurricane bolrrier:. ...t ict1 wore sub.s~aenr.ly t,a1•1ed ln 
ordor 	t.o prc••ido an ;I'J-:Iit:ioni>. uu:tor Qt oa t et.~· of 2 

D'.ldmr c~pleuor. 0 1 :: t e Cor..tract.or ' " Test. Blast. pro<Jro::~, a! outlh• d 
wltt..n Part ;,e o:.r t t.ia sec~ior, r t.e c.:.n~:-acr.or 1!1all r::ea~~:re Fat. cle. 
veloc.ty a9 a t 1.ct..lou o t dhtu.uce. t roo u~ H .. rdcane E.a~rie:r. - ,,_ 
Cu: wact:.or ~:I dll atlvctuce all t:~rlnqs or otl tr :~~ub..ur race lnv- t.l<~aLlo: •, a• 
loe<:ea~.ary, to collect t l is wta. Port.eble .!lc!a:oogra~l = ""F"Cblt u r 
c:.cn::~udl'l<i! poll~ ~rt.:i c:lc ·.-clo-.t ty i::1 t t ro:., -· t. u•lly pcrpom1icol.., r di rrx:tlo• 
4nrt fr,.,q~:cy •hall he u•llhr;~J Cor t h i • vori\. Aft.-r l .a·nnQ c:oller.t~rl tt L~ 
:i<Hoi, t t o (;,jo·ra~:•or • t.riill !orwarj t l da;.a to t_t; e O"'ner' s l<cp::esc:Jtat:iVO 
for intcrpro•~ttio~. 

ne Olrnar ' o t!<>preeentat.ivc will ,i!nerat<J a oltc oci!Ci r c qrapt 0 1 scaled 
distance versus peak p~rt.icle ve.oclt_y on a lo~·loq nlot . tr t l ie coute~l , 

tl., ecaled dJeunee l!! tt.e dist.a~c.. 1n t ee::. crom t.t.e b.aet di viaed by t l e 
equ;u.a rooc of t.t .....i t.t: 0 1 U.o ct.01roe p-ar dGl01y in poun<b. Tt.o doita l rOIII 
t:t.e teat. ptoqram w.ll bot a:.c~lyud by r llt.ing a beat-I ll ~:egrcsa1ou Un;; to 
pr:-o·,i~ tie eite flp{:~lr.c "Jalnes o r veloc.lt.y lntezcep': aud !!lope ractor . 
'ric Creque•ey c f t~ e bliJ,t vibr.. tlow ><ill alae oe r-e·.-lc><ed aad ccr:pered LO 
4~-'~ values f rom t l .e !Lrrl""'" Ia 1,.. • uo:!;; _ ~~ ·~ •!''"<! r c ~4 " • 

V! 11 !:>"' 'lf' <i ; - ~I' " t f' f ~II •W.1b b • • "• [ f r 
prod•-r' • b ~-·;,..q a• he "'r.-. rf l:be finAl~ ~~oorabl• b.l••ting c:r.i.t.r .i• 
are det:ano:ined t:o b e l <>- r !:ban tbll valaas i.o l:he t..bl• 1.ist.d b.l.ow, tbll 

Conb:• c tor M .all ~· the lowotr of th<t t;wo v.aluotlf 

C..~tract. t;o. l USTII'G ~.::900 - • ., 
MACE: -rYl3· 00:Nn 
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,.,., a result , t he eax1ew:1 .:t,arqe >Oei<~ t t. per c.e...y aa 11 r unct.1on o r u.stance 
t rco t t.e neJHe!!l po1t.:: Ol U:.e Nell fu!cl r ::o:d•fd.rt~ve: l!UI!.car.e 64!1rr!er e hl!ll 
not. C l<C:r r>d tte Jo.,,r o f elt.l .tr Ue V4l ""s cdlcul~te<l by U.e !h<·.er ' " 
Repreaei.-Usl.\'e d:Jr-rK: t.l.e '!t!aL E .. e~L P.roc:trdr.l (4S dt!:len:::1lied abo\lt-J or t.t.e 

following ~eul~tod v~luc~ : 

D istance 60 to 90 10 to 60 
from ll.t. llz 

Hurricane ChOJ1tt C bartt 
Blln ier Wei;;bt \\ eigbt 

(0 ) per per 
d elay deJa) 
(lbs) (lbs) .- 250 2.5 -4.2 

300 3 .6 6.0 
350 -t9 8.2 
400 6.4 10.7 
450 8. 1 13.6 
500 10.0 16.8 
550 12. 1 20.3 
600 14A 24.1 
700 19.7 32.9 
~00 25.7 -0.0 
900 32.5 5-JA 
1000 40.2 67.2 
1100 48.6 81.4 
1::00 57.9 96.8 

- C."'c! o J Sect.ou 

Co:1trect. No. ::·::900 - :s 
HACC=·FYlJ· OO:N» 
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12.2 Codes, Regulations & Ordinances 
12.2.1 Code of Massachusetts Regulations, Title 527, Section 13 
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EM 385-1-1 
15 Sep 08 

SECTION 29 

BLASTING 

29.A GENERAL 

29 A 01 Prerequisites 

a PermiSSIOn in writing shall be oblamed from the GOA before 
exploswe materials are brought onto the JOb site Penodlc 
repleniShment of approved supplies does not require written 
approval. 

b . Prior to bringing explosives on Site, the contractor shall 
develop a blastlng safety plan As a minimum. this plan shan be 
accepted by the GOA and include the following· 

(1) List the names. qualifications and responsibilities of 

personneltnvolved Vllth explosives. 


(2) The Contractor's requirements for handling. transportation. 
and storage or explosiVes; employee train1ng PfOgrams and 
cerhficabons: types of explosives: schedule of actiVtbes and 
loading procedures; detailed blasting schedule. explos.ves 
transportation route: safety signals methods and locations; 
danger area clearance. methods for secunng the site. 
seismograph vtbratlon and damage control; test shots. post
blast Inspection and mtsfire procedures. prov1slons for disposal 
ofexplosives, blasting agents, unused and associated matenal; 
and post-blast ventilation requirements; 

{3) Public re!a!IOns reoulrements before and after blasting <e .g .: 
cqmmunjty communication. protection of structures and 
personnel) 

c . Ifwork Is performed wrth military explosives. the blasting plan 

IS required to be submitted Ohrooohout the Ghaln or oommand. 
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ref. EM 385-1-97. Chapter IV.C) to DDESB upon request COoD 
6055,09-STD. paragraph Cl 3.1 and EM 3§5-l-9h 

29.A.02 The transporting. handfing, storage. and use orexplosives 
blasting agents. and blasting equipment shall be directed and 
supervised by a person of proven expenence and ability in blasting 
operations in acoordance with ANSI A 10.7; 29 CFR 1910.109; 29 
CFR 1926, Subpart U, 27 CFR 555, the manufacturers, the Institute 
ofMakers of Explosives (IME). and, where applicable 020~ 
STD. > See 26.J . 

29.A 03 All persons workmg wrth explosiVes shaU 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 pointsoraooess to 
blasting area. 

29.A.OS Operations involving the handltng 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 
electnc blasting caps from extraneous electricity. 

29 A 06 Blasting operations nearoverhead power lines. 
communications lines. utility services, or other structures shall not 
be earned on until the operators and/or owners have been nohfied 
and measures for safe control have been taken. 

29.A.07 All loadmg and f1nng shall be d1rected and supervised by 
one designated person 

29 A 08 A positive system to detect and measure the probability of 
lightning or massive static electncal discharges shall be used 

29 A 09 Before adopting any system ofelectrical 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 us1ng elednc detonators shall be fired wrth an 
electric blasting machine or a properly designed power source. 

a Blasts USing non-electric detonators shall be fired by a 

blasting machine or$lartiog device presclibed by the 

manufacturer 


b. When blasting near ra dar or radio transmiSSIOn facilities or 
near electrical energy sources where testing has shown that ~F 
energy or stray electrical current may present a hazard to 
electrical blasting, an approved non-electrical initiation system 
shall be employed 

c . Wlen electric detonators are used, leg wrres shall be short 
e~rcu1ted (shunted) until oonnected Into the arcult for finng 

29.A.11 DetonaUng cord shall be lnlt1ated by non--electriC detonator 
(cap and fuse) electric detonator, shock tube detonator or gas 
Initiated detonator 10 accordance WJth the manufacturer's 
recommendation. 

29 A 12 Delay electne detonators. non-electric delay detonators, 
detonating cord connectors, or sequential blastmg machines shall 
be used for all delayed blasts. the pracbce shall oonform to the 
manufacturer's recommendations 

29 A 13 Blasting machines. 

a Blasting machines shall be operated, mamtained, tested, and 
inspected as prescnbed by the manufacturer. 

b Blasting machines shall be tested prior to use and 

penod~cally thereafter as prescribed by the manufacturer. 


c. Btastmg madllnes shall be secured and aooess1ble only to 
the blaster; only the blaster shall connect the leading wire to lhe 
machme. 
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29 A 14 IMlen energy for blastmg IS taken from power e~rcurts, the 
voltage shall not exceed 550 volts The w;ring controlling 
arrangements shall conform to the folloWing (see F1gures 29-1 and 
29-2) 

FIGURE 29-1 

POWER FIRING SYSTEMS FOR SERIES AND PARALLEL 

SERIES FIRING (NO ARCONTROLLER) 


SOMCI S[CllONWf(i SWIT04 
IHTMNC£SWIT04 IATYioNOUSL.OCATIOHS 

IHUAOUN£5)..-

-:~ 
, - L~~jftt-~ ~ : -· ...__-.IU t..._____J--~~~-010.11· 
' ' 

UGKTNIHG BREAK 
1SFOOT MINIMUM 

FIGURE 29·2 


RECOMMENDED INSTALLATION OF SHOOTING STATION 

AND ACCESSORY ARRANGEMENT FOR USING 


ARCONTROLLER 


,__ 
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a . The blastmg swrtch 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 posrtlon. will shunt the flnng nnes 

b. A grounded swrtch shall be mstalled between the blasting 
switch and the power circuit at a d1stance not less than 15 ft 
(4.5 m) from the blasting SWJtch. 

c. A hghtmng gap of at least 15ft (4.5 m) shall be prov1ded 
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 remam in the possession of the 
blaster at all times. 

29 A 17 Insulated solid core wires ofan appropriate gage In good 
cond1tion shall be used for all lines 

29 A .18 Suffiaent finng line shall be provided to permrt the blaster 
to be located at a safe d1stance from the blasl 

29.A 19 Mechanized equtpment (lnchJdlng drtlls) shall not be 
operated within 50ft (152m) of a loaded hole. EXCEPTION: 
Mechanized eqUipment may be perm1tted to operate w1ttun 50 tt 
{15 2 m} of a loaded hole when placing blasbng mats or back 
covenng 

29.A.20 The use of black powdershall be prohibited. 

29.A.21 All refuse from explosive loadtng such at~ empty boxes, 
paper, and fiber packing shall not be used again for any purpose, 
but shall be destroyed by bum1ng at an approved location. 

29.A.22 Storage or exploSIVes. 
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a The storage of explosives shall be 1n accordance With 
requirements of the Bureau of Alcohol. Tobacco, and Fireanns 
(as outlined In 27 CFR 555, Subpart K) or the State 1n which 
they are stored. 

b An accurate runmng inventory of all exploSIVes and blasting 
agents stored at the proJect shall be ma~ntalned two coptes 
Shall be maintai~d- one at tne magazine and one in a facility 
which is at least 50 ft (15.2 m) from the maga:tine 

29 A 23 Security of Explosives, 

a Area shall be guarded to control acoess to the explosives 
and ensure no taPDiM with explosives durjoq non-wor1<ing 
times 

b. ExploSIVe matenals shall not be abandoned 

29.8 TRANSPORTATION OF EXPLOSIVE MATERIAL S 

29 8 .01 TransportatiOn of explosives by the followmg modes shall 
be in acoordance with the prescnbed federal regulations and the 
appltcable state requirements. 

a Transportation of explosive materials over public highways 
shall be 1n accordance v11th DOT requ1rements. 

b. MaMe transportatiOn of explos1ve mate11als shall be In 
accordance with USCG requirements 

c . Transportation or explosive matenals by atrcraft shan be In 
accordance w1th FAA reqUirements. 

29 8 .02 Vehicles used for transportation ofexploSIVe 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 expiOSNe materials are transported by a 
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vehicle wrth an open body, a magaZJne or closed contatner shall be 
securely mounted on the bed to contain the cargo 

29 B 03 Vehicles transporting explosive materials shall display an 
placards, lettering, and/or numbering required by DOT 

29 B 04 ExploSive matenals and blasting supplies shall not be 
transported wtth other materials or cargoes. Blasttng caps 
(lncludlng electnc) shall not be transported in the vehicle or 
conveyance With other explosives unless the condrbons of 
49 CFR 177 635(g) are met 

29.8 .05 Personnel. 

a . Vehicles for transportation of explosiVe materials shall be 1n 
the charge of and operated by a person who is physically frt , 
careful, rehable. able to read and understand safely tnstructlons. 
and not under the inftuence of mtox~cants or narcotics 

b. Only the authorized dnver and a property tra1ned_helper shall 
be permttted to ride on any conveyance transporting exploSNe 
matenals or detonators. 

29.8 .06 Vehicles used tn the transportation ofexploSives 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. 

29.8 .07 ExploSives shall not be exposed to spar1ong metal dunr19 
transportation V'vtlen steel or pan steel bodtes are used, non
sparlong cush10n1ng matenals shall separate the conta1ners of 
explosives from the metal 

29.6 .06 No spark-producing tools. carbides. o1ls, matches, 
firearms, electric storage batteries, flammable substances, acids or 
ox1d1Ztng or corrostve compounds shall be carried in the bed or 
body of any vehicle transporting el<plosive materials 
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29 8 .09 Vehicles transportlllg exploSive matenals shall be 
equipped with one or more fire extinguishers havtng a rating of 
10-8:C and placed at strategic points. 

a The extinguishers shall be or a type fisted by a nationally
recogniZed testlllg laboratory and shall be ready for use. 

b . The driver will be trained 1n the use or the extinguisher 

29 8 10 A vehicle containing explosive materials shall not be taken 
Into a garage or repair shop, parked In congested areas. or stored 
at any bme sn a public garage or similar buddmg 

29 8 .11 Vehicles transporting exploSive materials shall be 
operated with extreme care. Full stops shall be made at 
approaches to all railroad crossings and main highv~ays, and the 
vehicles shall not proceed unbl it is known that the way is dear 

29 8 12 No vehicle shall be refueled while explosive materials are 
on the motor vehlde except In an emergency. 

29 8 .13 Persons employed 1n the transportation, handling, or other 
use orexplosive materials shall not smoke or carry on their persons 
or In the vehicle, matches, firearms, ammunition, or flame
producing devices. 

29 8 .14 ProviSion shall be made for safe transfer ofexploSNe 
materials to magazme vessels 1ndudmg substantial ramps or 
walk\•~ays free or tripping hazards. 

29 8 .15 Vehicles transporting explosive materials shall not be left 
unattended 

29 8 16 The holst operator shall be notified before explosive 
materials are transported In a shaft conveyance. 
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29 8 .17 ExploSive matenals shall be ho1sted, lowered, or conveyed 
in a powder car No other matenals supplies or equipment shall be 
transported in the same conveyance at the same time. 

29 8 18 No person shall ride in any shaft conveyance transportang 
explosive matenals. Loadmg 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 two car lengths shall separate the locomotiVe 
from the powder car 

29.8 .20 No explosiVe matenals shall be transported on a man haul 
trip 

29 8 21 The car or conveyance containing explosive materials 
shall be pulled not pushed, whenever possible 

29 8 22 The powder car or conveyanoe built for transporting 
exploSive materials shall bear a renectorized sign w1th a sharply 
contrasting background on each Side wrth the word 
" EXPLOSIVES" In letters not less than 41n (10.1 em) 1n height 

29.C HANDUNG OF EXPLOSIVE MATERIALS 

29.C.01 There shall be no smoking, open lights, or fire ofany kind 
wrthin 50ft {152m) ofany area where e)(ploslves are being 
handled No source of tgnition, except necessary means to ltghl 
fuses or fire electric detonators, shall be permitted In an area 
containing loaded holes 

29 C 02 Containers of explosive materials shall be opened only 
wrth non-spaoong 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 1mmed~ate use. 
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29.C.04 Explosive materials and detonators or pnmers shall be 
separated and taken to the blasting area in onginal containers, 
Type 3 Magazines. or containers prescribed 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 Pnmers shall not be made up tn or near magazines or 
excesslve quantities or exploswe matenals 

29 C.07 After loadtng ofa blast Is completed, all excess explosive 
materials and detonators shall be removed to a safe locahon or 
returned at once to the storage magazines, observtng the same 
rules as when being conveyed to the blasting area 

29 C.08 The quantity of explosive materials taken to an 
underground loadtng area shall not exceed the amount estimated to 
be necessary for the blast. 

29 C.09 Detonators and explosrve matenals shaD be taken 
separately tnto pressure wor1ang chambers. 

29.0 ELECTROMAGNETIC RADIATION 

29 0 .01 Blasttng operations or storage ofelectrical detonators 
shall be prohtbrted tn victnrty of operating RF transmttters or other 
RF producing devices except where the cJearanoes in ANSI C95.4 
can be maintatned 

29 0 .02 wt'len necessaf)' to perform blasting operations at a 
dtstance less than those shown In ANSI C95 4 tables, an approved 
non-electric initiation system shall be used 

29 0 03 Mobile radiO transmitters. which are less than 100 ft (30 4 
m) away from electriC blasting caps tn other than onginal 
containers, shall be de-energized and effectively locked, except in 
blasting areas where a non-electric tmbatJon system as descnbed in 
29 A 11 isused 
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29.E VIBRATION AND DAMAGE CONTROL 

29 E 01 Blasting operabons in or adjacent to cofferdams, piers. 
underwater structures, buildings, structures. or other faahtles shall 
be carefully planned with full consideration for all forces and 
cond1lt0ns Involved 

29.E.02 Prior to lnthabon of v1bfahon controlled blasting operabons. 
a wntten plan for monitonng the operations shall be established. 

29 E 03 When appropnate, owners oocupants, and the public shall 
be notafied of the nature of blasting operations to be undertaken 
and controls to be established. 

29.E .04 Where vibrabon damage may occur, energy rabos and 
peak particle velocities shall be fimited in accordance with state 
reqwements or the reqwements in Table 29-1 . whichever Is more 
stringent \Nhen any recording indicates erther the energy ratio or 
peak particle velocrty hm1ts have been exceeded. blasllng shall be 
suspended and the designated authority (Government and 
Contractor) shall be Immediately nobfied; blasting shall not be 
reStJmed until the probable cause has been determined and 
corrective measures taken. 
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TABLE 29-1 

ENERGY RATIO AND PEAK PARTICLE VELOCITY FORMULA 

The maxtmum total energy rabo (ER) shaD be hmtted to 1.0, 
calculated as follows· 

ER = (3.29FA)2 

where: 
F =frequency in cydes per second 
A = amplitude tn inches 

The total energy rat10 IS equal to the anthmehc sum of the energy 
ratios in the 3 mutually perpendtcular planes of motion In the 
vertical and honzontal dtrecbons at any one instant of Ume. 

The maxtmum total peak parttele velocity (PV) shaU be limited to 
1 92, calculated as follows: 

PV =A/t 
where. 

A = amplitude 10 inches 
t = bme In seconds 

The total peak partiCle velooty ls equal to the vector sum of the 
particle velocities in the 3 mutually perpendicular planes of 
motion tn the verucal and horizontal dlre<;lions at any one Instant 
ofbme. 

29 E 05 Where requ•red by State regulatiOns, seated distances 
shall be deterrmned before each shot and tncluded tn the records. 
Scaled distances shall not exceed limitations set by the State. 

29 E 06 Air blast pressure exerted on structures resulting from 
blastJng shall not exceed 133 dB (0.013 pst). 
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29 E .07 The monrtonng, recordmg, and mterpretmg of vibrations 
shall be by qualified personnel Records and interpretations shall 
be furnished to the GOA 

29.F DRILUNG AND LOADING 

29 F.Ot All dnll holes shall be sufficiently large enough to freely 
allow for the insertion or the explosives. 

29 F 02 Drilling shall not be done in an area already blasted until 
rema1ning ~bootlegs" are examJned for unexploded charges and the 
total area has been exammed to make sure that there are no 
unexploded charges rema1ning. 

a . Never 1nsert a drill. ptck. or bar mto bootlegs even ef 

examination fails to disclose explosives 


b When misfires have occurred and drilhng must be done in an 
area where undetonated holes may exist holes shall not be 
drilled where there is danger or Intersecting a misfired hole. 

c. AU drilling necessary to neutralize miSfires must be done 
under the supervision of a competent person who has a wol1<ing 
knowledge or the explosive matenals Involved and IS famihar 
with the conditions under which the misfired holes were d rilled, 
loaded. primed, and initiated, and IS famil~ar w1th the dnllrng 
equipment capabilities that win be used during the 
neutralizatiOn. 

29.F.Q3 Drilling ~nd loadmg operatiOns shall not be earned on en 
the same area Drilling shall be separated from loaded holes by at 
least the depth of the loaded hole but m no case less than 50ft 
(15.2 m). 

29.f .04 No person shall be allowed to deepen dnll holes that have 
contained explosives or blasting agents 

29 F.OS Holes shall not be drilled so that they disturb or intersect a 
loaded hole. 
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29 F .OS See Section 18.H for earth dnlhng requ1rements. 

29 F.07 llle loading or loaded area shall be kept free of any 
equipment operations. or persons not essential to loading, no 
vehicle traffic shall be pennitted 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 magazrne, no exploSive matenals or loaded holes shall 
be left unattended at the blaSl site at any time 

29 F.09 Loading or sprung or ,~et~plerced holes shall be prohibited 
until It is established that the hole has cooled suffiCiently to allow 
loadtng. 

29.F .10 No explosrve shall be loaded or used underground 1n the 
presence of combustible gases or combustible dusts unless the 
oondrbons or use have been thoroughly tdentified and accepted, In 
wntmg, as safe by a competent person qualified by a thorough 
knowledge or the factors to be evaluated or by the wntten 
pennission of the authority having jurisdiction where an authonty 
exerCises jurisdiction. 

29 F .11 Cartndges shall be pnmed only m the number requ1red for 
a s.ngle round orblasting. 

29~F .12 No detonator shall be mserted tn exploSIVe matenats which 
do not have a cap well without first making a hole in the cartridge 
With a non-spar1<1ng punch ofproper sae, or the appropriate 
pointed handle or a cap cnmper. 

29 F .13 Cartridges shall be seated by even S{eady pressure only 

29 F .14 Tamptng shall be done with wood rods Without exposed 
metal parts Non-spar1<ing metal connectors may be used for JOint 
poles An approved plasbc tampmg pole may also be used. 
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29 F.15 Spnngmg boreholes. 

a A borehole shall never be sprung when it is adjacent to or 
near a hole that ts loaded. 

b . Flashlight batteries shall never be used as a power source to 
replace a blasting machme when springing boreholes 

29 F .16 Use of detonating cord. 

a . Detonating cord shall be handled and used w1th the same 
respect a!ld care given other exploSives Care shall be made to 
avoid damaging or severing cord dunng and after load1ng and 
hooking-up 

b. When usmg a detonattng cord down hne. after the Pflmer ts 
loaded in the hole, the detonating cord shall be cut from the 
supply reel before loadmg the rest of the charge 

c . Detonatmg cord connecltons shall be poSihve In acoordance 
with recommended methods Knot or other cord-to-cord 
connections shall be made only with detonating oord m whiCh 
the explosive core is dry 

d All detonaung cord trunk lines and branch ltnes shall be free 
of loops, sharp kinks. or angles thai d1rect the cord back toward 
the oncom1ng llne ofdetonation 

e . \Mlen connecting a detonator to detonating cord. the 
detonators stlall be taped or otl"terwise attached seaJrety along 
the side or the end of the detonating cord, With the end of the 
detonator containing the explosive charge pointing in the 
d1recl1on In whteh the detonation IS to proceed. 

f. Detonators for firing the trunk line shall not be brought to the 
loading area norattached to the detonating cord until everything 
else IS in ready for the blast. 
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29 F .17 The blaster shall keep an accurate, up-to-date reoord of 
explosives blasting agents, and blasting supplies used 1n a blast 

29 F .18 Loaded holes shall be stemmed to the collar with norr 
oombustible material 

29 F.19 All loaded holes or charges shan be checked and located 
and all detonating oord connections shall be Inspected before finng 
the blast 

29 F.20 An charges shall be covered wtth blasttng mats or back 
covered before finng Where blastmg may cause InJUry or damage 
by Oymg rock or debris. 1/Vhere mats are used, care shall be taken 
to protect electric blastrng circuits 

29.G WIRING 

29 G 01 In any blast using electnc detonators. all blasting caps 
shall be from lhe same manufacturer 

29 G 02 Wiring. 

a Bus wires shan be single solid wires of sufficient current 
carrying capacity 

b The insulation on all firing lines shall be adequate and in 
good condlbon 

29.G.03 The number ofetectnc blasting caps in a ctrcUtt shall not 
exc~d the capacity of blasting machine or power source. 

29.G 04 A power e~rcurt used for firing electric detonators shall not 
be grounded 

29 G.05 Whenever the possibility exists ltlat a leading wire might 
be thrown onto a lrve 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 wtres are securely anchored 
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to the ground. Altemabvely de-energiZe the lrve JX>wer until rt IS 

certain dunng the post blast inspection that the lines have not 
crossed If these requirements cannot.be met a non-electric 
system shall be used. 

29.G .06 The manufacturer's shunt shall not be removed from the 
cap leg w1res until the cap IS connected to the lead hne 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 the c:ircurt until it has 
been grounded to diSSipate any static charge. 

29.G 08 The circurt, includmg all 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 flnng line sha.ll 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 blastlng instrument before bemg 
connected to the blasting machine orother fXlWer source 

29 G 10 Wlen a single senes of caps 1s to be fired, or a numberof 
senes of caps is to be fired as a serie~o-parallel circuit, the 
resistance of the circuit shall be checked w ith an approved blasting 
instrument. 

29 G 11 For senes-ln-parallel circurts. each senes shan have the 
same resl$tanoe. 

29 G.12 Each series clrcurt shall be separately tested for two 
read1ngs. 

a . To ensure that the series Is complete; and 

b . To ensure that each ser.es shows the same resistance and 
that this resistance is as close to the calculated resistance for 
such a senes of caps as the tesbng tnstrument will read. If the 
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first readtng shows a senes 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 FIRJNG 

29 H.Ol Pnor to the firing ofa 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 dtstance and no one remains in a 
dangerous locabon 

29 H.02 Pnor to the firing ofa shot. a competent flag person shall 
be posted at all access points to danger areas. 

29_H.03 Pnor to the firing or a shot. drill boats and other vessels 
shall be moved a safe distance from the danger area 

a . Prior to and whtle the dnll boat or vesselts betng moved from 
the danger area, a senes of short signals by hom or whistle 
Similar to the usual navlgauon wamlng signals shall be given. 

b . No blast shall be fired whUe 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 w1thrn 1,500 ft 
must be notified before a blast is fired 

c. No blast shall be fired closer lhan 250 n(76.2 m) to a boat or 
Ve$51:1 containing an explosive magaz1ne; personnel engaged in 
drilling operations on another drill boat within 500 ft (152.4 m} 
shall leave the dnll frames for cover 1f any holes have been 
loaded 

d . No blast shall be fired while any sw1mming or divmg ts rn 
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 readrng shows a series to be 10romplete, 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 FIRJNG 

29 H.01 Pnor to the frring ofa shot, all persons ln the danger area 
shall be warned of the blast and ordered to a safe distance from the 
area. Blasts shall not be fired unbl II is certain that every person 
has retreated to a safe drstance and no one remains in a 
dangerouslocabon 

29 H 02 Pnor to the firing ofa shot. a competent flag person shall 
be posted at all access pomts to danger areas. 

29.H.03 Pnor to the firing or a shot. dr111 boats and other vessels 
shall be moved a safe distance from the danger area 

a . Prior to and whrle the drill boat or vesselts beang moved from 
the danger area, a senes or short signals by hom or whistle 
Similar to the usual navigation wamlng signals shall be given. 

b . No blast shall be fired whlle any vessel under way 1s closer 
than 1 ,500ft (457.2 m) to the underwater blasting area. Those 
on board vessels or craft moored or anchored wrthrn 1,500 ft 
must be notified before a blast is fired 

c . No blast shall be fired closer than 250 n(76.2 m) to a boat or 
v~l conta1ning an explosive magazrne. personnel engaged in 
drilling operations on another drill boat within 500 ft (152.4 m) 
shall leave the dnll frames for cover 1f any holes have been 
loaded. 

d . No blast shall be fired while any swimmmg or diving 1s an 
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 

291.01 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 venblated after blast 

29.1.02 An mspectaon shall be made by the blaster to determ10e 
thai all charges have been exploded All wires shall be traced and 
search made for unexploded cartndges. 

29 1.03 Other persons shall not be allowed to return to the area of 
the blast unttl an ·an clear" signal isg1ven. 

29.1.04 Loose pieces or rock and other debris shall be scaled down 
from the sides of the face ofexcavation and the area made safe 
before proceeding wrth the wor1(. 

29 1.05 Misfires 

a Misfires shall be handled under the direction of the blaster 
The blaster shall delermme the safest method for hand!Jng the 
hazards or misfires (some misfires may require consuHation with 
the supplier or manufacturer of the explosrve matenal). 

b. When a m1sfire IS declared, the blaster shall wart 1-hour 
before Inspecting the SJte and provide proper safeguards for 
excluding all employees, except those necessary to do the 
wor1<. from the danger zone. 

c . No other wor1< shall be done except that necessary to 
remove the hazard ofthe misfire Only those employees 
necessary to do the wor1< shall rema in In the danger zone. 

d . No dnlhng, d~gging , or ptekirJg shall be permitted unt1l all 
~holes have been detonated or the blaster has approved 
that wor1c can proceed 
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e . Based on contractor expenence. a seoondarv/dualtnitiabon 
system to prevent mtsftres should be considered 

29.J UNDERWATER BLASTING 

29 J 01 A blaster shall conduct all blasttng operations. No shot 
shall be fired vnthout his approval. 

29.J .02 loading tubes and casings ofdissimi lar metals shall not be 
used because of possible electnc transient currents from galvanic 
aebon of the metals and water 

29.J 03 Only water-re~ant blastmg caps and detonating cords 
shall be used for all manne blasbng Loading shall be done through 
a non-sparking metalloadmg tube when necessary. 

29.J.04 Blashng nags shaD be dtsplayed. 

29 J OS The storage and handling ofexplosive materials aboard 
vessels used In underwater blasttng operabons shall be accordmg 
to provisions in 29 A and 29 C 

29 J 06 VVhen 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 l'ne from each loaded hole shall be tJed 
to the steel hne and the loose end shall be bed to the detonahon 
trunk line. 

b. After the trunk line fires, the steel shot line shall be Inspected 
for misfires Mi sfires shall be handled in accordance with the 
requtrements of29.1.05. 

29 J 07 When dnlltng near or adjacent to a loaded hole, drilling 
shall be limited to vertiCal holes only Drilhng 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 sohd casmg or dnll mast- vertically plumbed with an 
mclinometer- Is extended from the barge and firmly seated on 
bedrock, the distance between a loaded hole and one be1ng 
drilled shall be 1 f3 the depth of the hole, With a minimum of 8ft 
(2.4 m) between the loaded hole and the one be1ng dnlled 

b Dnlhng shall be halted to check ahgnment Wllh an 
mchnometer every 4 ft (1 .2 m) of hole depth. 
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Chet Myers

From: David Hannay [David.Hannay@jasco.com]
Sent: Monday, August 26, 2013 11:51 PM
To: Chet Myers; Hines, Eric (ehines@lemessurier.com)
Cc: Roberto Racca; Marie-Noel Matthews
Subject: Updated pressure and impulse results

Dear Eric and Chet, 

We have updated the pressure and impulse model results for rock removal blasting near the proposed Marine 
Commerce Terminal (South Terminal) in New Bedford. The revisions take into account the detailed blasting scenario 
information received recently in the Operational Blasting Plan.  

The revised distances are also based on improved estimates of the source efficiency parameter that is incorporated in 
the Dzwilewski and Fenton model. This parameter accounts for reductions of in‐water blast pressures due to explosive 
detonations beneath the seabed; the blast pressure waves are attenuated by propagation in the ground before reaching 
the seabed interface and as they transmit into the water. The efficiency values of the original modeling study were 
based on measurements of explosives detonated inside steel pilings during piling removal. Pilings provide less isolation 
of blast detonations from water than in‐ground detonations. The new efficiency parameters were determined using a 
semi‐empirical buried charge model (ConWep) that accounts for pressure attenuation due to propagation through the 
seabed. ConWep also accounts for lengthening of the shock pulse as a result of partial confinement of gaseous explosive 
by‐products in the bedrock after detonation. This approach has shown that original efficiency values were too large; in‐
ground detonation efficiencies should be in the 2‐5% range instead of the 40‐50% range of detonations inside pilings. 
The selection of efficiency parameters in the revised modeling is based on a conservative estimation of pulse pressure 
waveforms produced by ConWep. 

The original and adjusted Dzwilewski and Fenton model results for peak pressure and impulse are given in the two 
following tables. We note that the adjusted peak pressure results are likely very conservative as they still quite 
substantially exceed the ConWep model estimates. Still, for all charges except the 30 lb size, the impulse criterion 
distance exceeds the peak pressure criterion. 

 

Distances in feet to peak pressure injury criterion of 75.6 psi 

Charge  
Weight (lbs) Original (ft) ConWep (ft) Adjusted (ft) Efficiency 

Coefficient 
            30 346 46 176 5% 
            50 418 53 194 4% 
            100 552 65 209 2.5% 
            130 617 70 211 2% 
            150 659 73 222 2% 
 
Distances in feet to impulse injury criterion of 18.6 psi‐msec. 



2

Charge  
Weight (lbs) Original (ft) ConWep (ft) Adjusted (ft) Efficiency 

Coefficient 
            30 681 137 165 5% 
            50 1017 160 202 4% 
                100  1820  196 236 2.5% 
                130  2304  212 242 2% 
                150  2631  220 268 2% 
 

Regards, 

Dave Hannay 

 

David Hannay, M.Sc. 
Chief Science Officer 
____________________________________ 

JASCO APPLIED SCIENCES 

T. +1.250.483.3300  F. +1.250.483.3301  C. +1.250.514.6016 
www.jasco.com 

 Please consider the environment before printing this e-mail  

CONFIDENTIALITY NOTICE 

This e‐mail and any files transmitted with it may contain proprietary information and, unless expressly stated otherwise, all contents and 
attachments are confidential. This email is intended for the addressee(s) only and access by anyone else is unauthorized. If you have received this 
e‐mail in error, please notify the sender and delete all copies from your system. Thank you. 
 

 



 

 

 

 

 

Attachment K 

   



 
 
 
 

DRAFT 
 

AFTER ACTION REPORT 
 

ON THE FISH KILLS RESULTING FROM BLASTING 
IN SUPPORT OF ROCK REMOVAL FROM THE 

FEDERAL NAVIGATION PROJECT 
-BOSTON HARBOR, MASSACHUSETTS- 

(FALL 2007) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PREPARED BY: 
 

U.S. Army Corps of Engineers 
New England District 

 
 
 
 
 

JUNE 2008 



TABLE OF CONTENTS 
 
SUBJECT PAGE NUMBER 
 
I. INTRODUCTION 1 
 A.  Purpose of the Report 1 
 B.  Project Information 1 
  1.  Project Description 1 
  2.  Operation and Construction Measures to Mitigate Blast Impacts 3 
 
II. HISTORY OF BLASTING IN 2007 3 
 
III. FISH KILL EVENTS FROM BLASTING 6 
 A.  Fish Kill Number 1 6 
  1.  What Happened 6 
  2.  Corrective Action(s) Taken 6 
 B.  Fish Kill Number 2 7 
  1.  What Happened 7 
  2.  Corrective Action(s) Taken 7 
 C.  Fish Kill Number 3 9 
  1.  What Happened 9 
  2.  Corrective Action(s) Taken 9 
 D.  Fish Kill Number 4 10 
  1.  What Happened 10 
  2.  Corrective Action(s) Taken 10 
 E.  Last Event 10 
 
IV. LESSONS LEARNED AND/OR CORRECTIVE MEASURES TO BE  10 
 INSTITUTED FOR FUTURE BLASTING  
 A.  Communication Plans 10 
  1.  Fish Observer/Contractor Communication Plan 10 
  2.  Fish Observer Reports 11 
  3.  External Communication Plan 11 
 B.  Operational Changes 11 
 
V. DISCUSSIONS FOR DEVELOPMENT OF A BLAST PLAN 11 
 A.  Significance 11 
 B.  Time of Year 11 
 C.  Plan of Action for Fish in the Blast Zone 12 
 
APPENDIX A 
 A-1.  Number and Type of Fish Species Collected for Each Fish Kill 
APPENDIX B 
 B-1.  Species, Length, and Weight of Each Fish Collected on October 29, 2007 
 B-2.  Species, Length, and Weight of Each Fish Collected on November 9, 2007 
 B-3.  Species, Length, and Weight of Each Fish Collected on November 14, 2007 



 2

TABLE OF CONTENTS 
(continued) 

 
SUBJECT 
 
TABLES 
 Table 1.  Information on Rock Removed From Each Section in Boston Harbor 
 Table 2.  Information on Each Blast Event 
 Table 3.  Date, Location, and Approximate Number of Fish Killed 
 
FIGURES 
 Figure 1.  Project Map 
 Figure 2.  Rock Removal Locations and Dates  
 
 



 1

AFTER ACTION REPORT 
 

 
I.  Introduction 

 
A. Purpose of the Report 
 
The purpose of this After Action Report (AAR) is to (1) document the project activities 
that resulted in fish kills, (2) the follow-up actions taken, and (3) the lessons learned 
during rock removal operations from the Federal channel and anchorage area in Boston 
Harbor, Boston, Massachusetts during 2007.  The lessons learned from these blast events 
will be used to prepare a comprehensive blast plan for the upcoming Boston Harbor Deep 
Draft Navigation Improvement Project.  In addition to the lessons learned from the events 
described in this AAR, a comprehensive blast plan to be developed for the Boston Harbor 
Deep Draft Project will also incorporate pertinent information obtained through literature 
reviews, advice from technical experts, lessons learned from other dredging/rock removal 
projects, results of resource agency coordination, and input from the project technical 
working group (TWG) sub-committee established specifically for this effort. 
 
B. Project Description 
 
It was discovered during maintenance dredging of the Boston Harbor Federal navigation 
channels in 2004 and 2005 that several areas of rock extended above the authorized 
navigation channel depths.  These rock areas were located in the Main Ship Channel, 
President Roads Anchorage, and in the Broad Sound North Channel (see Figure 1).  To 
eliminate this hazard to navigation and achieve authorized depths, it was necessary to 
remove this rock through blasting.  A contract to remove the rock was awarded on March 
15, 2007 to RDA Construction Corp. of Quincy, Massachusetts.  RDA Construction 
began work in Boston Harbor in September 2007.  They began to drill and blast in the 
President Roads Anchorage the week of October 1, 2007 and continued work until 
December 23, 2007 when operations were suspended in the Broad Sound North Channel 
due to safety concerns resulting from rough winter weather conditions.  RDA 
Construction resumed work in April 2008.  A hydraulic ram was used in the Broad Sound 
North Channel to remove the remaining rock material in the spring and summer of 2008.  
Table 1 provides the location, volumes of material removed, dates, and rock removal 
methods from the three locations containing the rock in the harbor. 
 
Table 1.  Information on Rock Removed From Each Section in Boston Harbor 
Location Amount (cy) Dates Method of Removal
President Roads Anchorage 1,029 Oct-Nov 2007 Blast 
Main Ship Channel 235 November 2007 Blast 
Broad Sound North Channel 42 

XX 
December 2007 
April–June 2008 

Blast 
Hydraulic Ram 
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C. Operational and Construction Measures to Reduce Fish Impacts From 
Underwater Blasting 
 
Blasting generates underwater shock waves which radiate from the point of the blast.  
These shock waves can injure or kill fish that transit or inhabit the impact area.  Injuries 
can result either directly from the blast or when air bladders of the fish are impaired.  To 
reduce the potential for fishery impacts, blast procedures were established for this project 
and approved by regulatory agencies prior to construction.  These procedures seek to 
reduce shock waves in the overlying water column and deter schools of fish from the area 
at the time of blasting.  Construction procedures implemented to reduce the shock wave 
included using inserted delays of a fraction of a second and stemming.  Stemming is a 
method used to deaden the shock wave reaching the over-laying water column by placing 
stone or similar material into the top of the borehole.  Operational procedures 
implemented to reduce potential impacts to fisheries in the areas of blasting included the 
use of side scan sonar to detect and avoid passing schools of fish during blasting, a fish 
startle system to deter fish of the Clupeid family (i.e. blueback herring and alewife) from 
entering the blast area, and a fish observer to oversee and coordinate these efforts and 
determine the appropriate blast time to avoid fishery impacts.  The credentials of the fish 
observer, Eric Rydbeck of Normandeau Associates, were approved by the National 
Marine Fisheries Service (NMFS) on September 25, 2007 and MA Division of Marine 
Fisheries (MA DMF) on September 28, 2007. 
 
The fish observer used hydroacoustic monitoring (i.e. side-scan sonar) prior to any 
blasting event to determine that schools of fish were not located within or transiting the 
blast zone area.  In addition to the side-scan sonar, a fish startle system (Sonalysts, Inc.) 
was employed which is capable of deterring fish from the Clupeid family using high 
amplitude sound at specific frequencies. 
 
The established procedure implemented by the fish observer during blast events was to 
first deploy the side scan equipment off a support vessel that navigated around the blast 
site to check for the presence of fish in the area.  However, the presence of blast cords in 
the water column limited the ability of the vessel to completely circle around the area.  
As a result, only approximately 320o to 340o around the blast site could be monitored 
using this technique.  The side scan sonar covers 150 feet on either side of the vessel.  
The fish observer made as many passes around the blast site as needed to feel confident 
there were no fish in the area.  A minimum of two passes with no observed fish were 
conducted prior to approving the initiation of the blasting procedure. 
 
The fish startle system was deployed prior to each blast event, regardless of whether fish 
were observed in the area, and removed from the water approximately five minutes 
before the blast for all events regardless if fish were observed in the area.  The fish startle 
system was located on the blast barge and was deployed in the area of blasting to a depth 
of 10 feet off the seafloor, consistent with operating procedures described in the 
manufacture’s manual.  The fish startle system was removed from the water prior to the 
blast.  The manufacturer of the fish startle system indicated that the fish startle system 
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can be removed from the water column up to 10 minutes before the blast and still be 
effective.   
 
D. Blasting Specifications, Procedures and Safety Plan 
 
Explosive products manufactured by Orica, USA were 2 or 2 ½” by 16”, 40% gelatin 
charges.  Non-electric delay blasting caps manufactured by Orica, USA were used.  The 
bore holes were a minimum three inches in diameter, spaced a minimum of five feet 
apart, with a minimum five foot overburden.  The average drill depth of the hole was 
eight feet with a minimum of three feet of stemming utilizing 1/8” peastone. 
 
Drilling was conducted from the barge with a Joy Mini-mustang equipped with a drilling 
nose to center the drill bit on the channel floor.  The drilling nose was advanced to the 
floor via cable and winch on a drill.  The drill steel was advanced to the nose.  The diver 
guided the bit and still into the nose.  The diver then surfaced and then the borehole was 
dug to the proper depth.  The diver returned to the floor with a section of a PVC pipe, the 
nose was lifted and the PVC pipe inserted into the drill hole to keep the hole open and 
free from bottom silt.  This was repeated until the area was completely drilled. 
 
Packages of explosives and cap were assembled on the deck of the barge using 80 foot 
Nonel caps.  Those packages were then lowered to the diver via a tag line weighted to the 
bottom.  The diver inserted the package into the open hole through the PVC sleeve.  The 
peastone was then lowered via a tag line and the hole stemmed.  The Blaster marked and 
secured the surface delay on the deck of the barge.  The process was repeated until the 
shot was fully loaded and stemmed.  The circuit was “snapped” together on the deck of 
the barge in proper sequence to a “shock tube” lead-in-line.  Surface delays were attached 
to plastic jugs with the lead line shock tube beading back to the barge for initiation by the 
Blaster.  After clearing the vessel traffic and barge personnel, the whistle system 
described below was sounded and the blast fired.  There was no drilling during loading 
operations.  Each operation is completed prior to the next operation.  The line was run out 
to a safe distance from the blast site to the Blaster.   
 
Prior to initiating the blast, a whistle signal system was sounded at which time all 
equipment and personnel were moved from the danger zone.  The whistle system began 
with warning signal of a one-minute series of long whistles five minutes prior to the blast.  
The second blast signals were identified by a series of short whistles which were sounded 
one minute to the blast.  After the second set of signals and before initiation, the Blaster 
visually checked with each guard to obtain the final all-clear.  The all-clear signal was 
sounded with one prolonged whistle once the blast was made and the inspection finalized. 
 
After the blast, the Blaster inspected for misfires and then sounded the all-clear.  If a 
misfire was noted, the following OSHA recommendations were followed: 
 

 If a misfire was found, the Blaster provided proper safeguards for excluding 
all employees from the danger zone. 
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 No other work began except those necessary to remove the hazard of the 
misfire and the employees necessary to do the work remained in the danger 
zone. 

 No attempt was made to extract explosives from any charged or misfired hole; 
a new primer would be installed and the hole reblasted. 

 If there were any misfires while using cap and fuse, all employees would 
remain away from the charge for at least one hour.  Misfires were to be 
handled under the direction of the Blaster.  All wires would be carefully traced 
and a search made for unexploded charges. 

 No drilling, digging, or picking was permitted until all missed holes were 
detonated or the authorized representative has approved that work could 
proceed. 

 
No blasting occurred between sunset and sunrise.  All blasting was required to be 
completed 45minutes before sunset.  Once blasting was completed for the day, the 
explosives were returned to the truck and transported back to permanent storage at Orica 
USA in Templeton, MA.  No explosives were stored on site overnight. 
 

II.  Information on Blasting in Boston Harbor Fall 2007 
 
Blasting was initiated on October 5, 2007 to remove rock from Boston Harbor.  No fish 
kills were experienced through the first seven blasts in the President Roads Anchorage 
area.  A total of 14 blast events occurred in the fall of 2007 in Boston Harbor, of which 
four resulted in a fish kill of varying magnitude.  The first fish kill event occurred during 
the eighth blast event on October 24, 2007.  Table 2 below provides the location, dates, 
tidal conditions, and other pertinent information for all blast events.  Figure 2 shows the 
blasting locations and the dates for each location. 
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FIGURE 2 
BOSTON HARBOR ROCK REMOVAL 
BLASTING LOCATIONS AND DATES 

•DATES IN RED SIGNIFY FISH KILL 
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Table 2.  Information on Each Blast Event 

Date 
(2007) Location* 

Weather 
Low/High/Rain 

(0F/inches) 
Tide 

Time 
of 

Blast 
(PM) 

Current 
Speed 
(mph) 

No. of 
Bore 
Holes 

Explosive 
(pounds) 

Fish 
Kill 

October 5 PR Anchorage 67/75 2h03m after high tide 3:18 5 34 819 No 
October 9 PR Anchorage 52/61 30m before high tide 4:25 15 25 624 No 
October 11 PR Anchorage 52/63/.50” 1h21m after high tide 1.23 10 36 897 No 
October 15 PR Anchorage 52/66 33m after high tide 2:59 10 34 836 No 
October 16 PR Anchorage 52/70 1h08m before high tide 2:00 12 29 702 No 
October 19 PR Anchorage 65/70/.50” 2h58m before high tide 2:45 7 30 819 No 
October 22 PR Anchorage 65/72 34m before low tide 1:52 10 28 819 No 
October 24 PR Anchorage 56/64 3h20m before low tide 12:54 7 14 351 Yes 
October 29 PR Anchorage 37/65 12m after high tide 2:17 10 31 858 Yes 
November 5 PR Anchorage 40/55/.62” 2h08m after low tide 4:05 10 32 858 No 
November 6 PR Anchorage 37/51 59m after low tide 3:46 15 34 854.1 No 

November 9 Main Ship 
Channel 32/43 45m before low tide 4:05 5 29 819 Yes 

November 14 Main Ship 
Channel 37/60 3h39m after low tide 1:49 15/20 8 214.5 Yes 

December 5 North Channel 24/32 55m after low tide 3:11 10 22 565.5 No 
*PR Anchorage=President Roads Anchorage  
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III.  Fish Kill Events During Blasting 
 
Despite the construction and operational fish avoidance procedures implemented, as 
described above in Section C, four fish mortality events were experienced over a three-
week period during blast operations in the President Roads Anchorage and Main Ship 
Channel areas.  Table 3 below provides the dates, locations, and information on 
approximate number of fish observed killed from each blast event.  Appendix A provides 
the number of dead fish species collected for each fish kill event.  The length and weight 
for individuals collected and recorded for three of the four blast events are presented in 
Appendix B.  Length and weights for fish collected during the first blast event, October 
24, 2007, were not available.  The details for each fish kill event are described below. 
 
Table 3.  Date, Location, and Approximate Number of Fish Killed 

Date Location Approximate Number of 
Observed Fish Killed 

October 24, 2007 President Roads Anchorage 150 
October 29, 2007 President Roads Anchorage 1,000 
November 9, 2007 Main Ship Channel 900-1,000 
November 14, 2007 Main Ship Channel 300 
 
A. Fish Kill Number 1 
 
 1.  Event Specifics 
 
The first fish kill event occurred on October 24, 2007.  The fish observer made two 
passes on a support vessel with the side scan sonar around the blast zone.  The initial 
sweep identified what was believed to be a school of fish near the surface within the blast 
area.  A second sweep was conducted and no schools of fish were observed.  The startle 
system was removed and the blast sequence initiated.  See Section C above.  The blast 
was detonated at 12:54 pm. 
 
After blasting occurred approximately 150 dead or injured fish were observed floating at 
the surface.  The fish observer collected the floating fish, which he counted and identified 
to species.  For this event, 124 rainbow smelt (Osmerus mordax), two alewife (Alosa 
pseudoharengus), 23 cunner (Tautogolabrus adspersus), three red hake (Urophycis 
chuss), and one butterfish (Peprilus triacanthus) were collected. 
 
 2.  Discussion of a Possible Cause and Corrective Action(s) Taken 
 
The Corps contract specification for rock removal activities required that “If at any time 
during the implementation of the project, a significant fish kill or significant water quality 
problem occurs, and can be attributed to the project, all site activities impacting the water 
shall cease until the source of the problem is identified.  Adequate mitigating measures 
shall be followed as outlined in the contingency plan or upon discussion with the 
appropriate state and local agencies.”  Upon observation of the fish kill, the Corps 
resident engineer directed that all blasting activity cease until a mitigation/contingency 
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plan could be developed through coordination with affected resource agencies (NMFS, 
MA DMF, and the MA Department of Environmental Protection (MA DEP)).  Based on 
the information received, NMFS stated that they considered this a significant fish kill. 
 
As a follow-up corrective action, the Corps performed a system review to ensure that all 
equipment was working properly, calibration and monitoring protocols were 
implemented correctly, and identify corrective measures, if any, to minimize the potential 
for reoccurrence of a similar event.  To verify that the equipment was working properly, a 
technician from Sonalysts (fish startle system) checked the equipment and confirmed that 
the system was in fact fully operational and functioning properly.   
 
The fish startle system was located on the blast barge, deployed to a depth of 10 feet off 
the bottom, and removed from the water approximately one minute prior to the blast, as 
also outlined in the manufacturer’s procedures. 
 
After confirmation that all equipment was properly functioning and that all operational 
procedures had been followed, it was determined that the fish kill was most likely due to 
the movement of fish into the blast area after it had been scanned and cleared by the 
sonar system.  Although two passes were made around the blast area and no fish were 
observed in the second pass, it is probable that fish had moved into the area through a 
previously scanned and cleared zone while the vessel was completing its sweeping 
activity of another section of the blast perimeter.   
 
The side scan sonar projects from the vessel down to the bottom at an angle.  This could 
result in a small “inverted cone” of the water column not being scanned as the vessel 
transits the perimeter of the blast site.  To increase the field of vision within the water 
column, a modified scanning procedure was to be implemented for all future blast events.  
The fish observer on the sonar vessel was instructed to begin screening for schools of fish 
as close as possible to the blast center.  He then was to move out in a spiral to capture 
nearly the entire water column from the surface to the bottom throughout the blast area.  
It was thought that this technique would minimize the potential for fish schools to enter 
the blast zone undetected. 
 
B. Fish Kill Number 2 
 
 1.  Event Specifics 
 
The second fish kill occurred during the ninth blast event on October 29, 2007.  At 
approximately 12:30 pm the loading of the charges was completed.  At 12:50 pm the fish 
startle system was deployed from the blast support barge located within the blasting zone.  
At 1:00 pm the side scan sonar was deployed and activated off a support vessel that 
moved along the perimeter of the blast zone monitoring for schools of fish.  The side scan 
sonar vessel traversed the majority of the blast zone circumference but avoided that 
portion of the area where the down tubes are located which could result in severed lines 
and unexploded charges.  The fish observer identified schools of fish transiting the area 
and subsequently performed additional sweeps (approximately 20) which showed varying 
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amounts of fish within and transiting the area.  The fish observer observed and noted that 
there were unusually high numbers of fish in the area.  The side scan sonar had indicated 
that fish were rapidly moving in and out of the blast area. 
 
As the day progressed, less fish were observed transiting through the area.  The fish 
observer, Contractor and the Corps construction representatives evaluated the situation to 
try and determine what if any operational conditions might potentially be attracting fish 
to the blast area and what steps could be taken to discourage fish from entering the 
project area.  Based on the sonar observations it was speculated that the fish were 
potentially being attracted to the shadow projecting from the barge within the water 
column.  It was also possible that suspended organic debris in the blast area resulting 
from a nearby dredging operation removing rock from earlier blasts could also be 
attracting fish to the area.  It was generally concluded that moving the barge back from 
the blast zone as an implementable measure that may serve to reduce fish in the area. 
 
At 2:02 pm the barge started to pull back from the blast zone.  Once this was 
accomplished, the Contractor assumed that it was necessary to commit to initiating the 
blast sequence within 10 minutes since the fish startle system was relocated beyond the 
range of effectiveness for the entire blast zone.  Vendor specifications state that the startle 
system should be deployed until 10 minutes before the blast since fish would not return to 
the area until 15 minutes after deactivation.   
 
In the event blasting does not occur, the barge can not be moved back into the blast area 
due to the presence of the down tubes that run from the barge to the charges set along the 
bottom.  Moving the blast barge into the area after it is "backed out" would likely 
entangle the down tubes which could result in an incomplete blast posing a significant 
safety hazard to both the crew and other vessels. 
 
The charges were set off at approximately 2:17 pm and dead fish were observed floating 
in the blast zone.  The fish observer estimated that approximately 1,000 small bait fish 
floated to the surface after the blast.  He began to collect the fish for analysis and 
identification.  Seagulls were feeding on some of the floating fish during the collection.  
The fish collected post-blast included 103 alewife, 18 blueback herring (Alosa aestivalis), 
30 menhaden (Brevoortia tyrannus), 38 Atlantic herring (Clupea harengus harengus), 16 
rainbow smelt, five cunner, and four red hake.  The fish were then delivered to MA 
Division of Marine Fisheries (Ms. Tay Evans).  Fish lengths and weights were also 
recorded and are included in Appendix B. 
 
 2.  Discussion of a Possible Cause and Corrective Action(s) Taken 
 
The resulting fish kill appears to be the result of a miscommunication between the fish 
observer and the Contractor who believed he needed to execute the blast within 10 
minutes of the removal of the fish startle system from the area and not wait for an “all 
clear” from the fish observer.  As a result of this blast event, the following changes to 
blast protocols were instituted to minimize the potential for additional fish kills: 
 



 11

 Fish Startle System: The Contractor is to deploy the fish startle system on an 
alternate and more mobile vessel instead of on the blast barge.  This is to allow 
the fish startle system to remain operational and mobile in the blast area while the 
blast barge is being pulled back from the area to minimize potential "attraction" to 
the barge shadow.  It will also allow the startle system to be redeployed to the 
area in the event blasting is not initiated since it will have the ability to enter the 
area so as to not impact down tubes. 

 Dredging at Adjacent Areas: Dredging at adjacent areas will be curtailed if it is 
determined that it is the source of any detrital plumes impacting the blast area 
which could potentially be acting as an attractant to fish.  Dredging would be 
allowed to continue only during portions of a tidal cycle that results in a plume 
trajectory away from the blast zone. 

 Improved Communication: All parties will be clearly informed of communication 
pathways and roles and responsibilities relative to fish observance and blast 
initiation.  It will be emphasized that it is the sole responsibility of the fish 
observer to give the “all clear” signal to initiate the blasting sequence based on 
fish observations.  The fish observer would not signal for initiation of the blast 
sequence until he determined, through use of the side scan sonar and any other 
observations that there were no schools of fish present in the blast area.  The only 
overriding condition would be the need to initiate the blast sequence for safety 
reasons as directed by the safety officer.  One example would be when it would be 
necessary to initiate a blast sequence to comply with the “45minutes prior to 
sunset” provision.  At this point blasting must be initiated due to safety 
considerations and to comply with safety regulations.  All involved parties are to 
be made aware of these protocols and the need for clear and constant 
communication between the fish observer and the blast barge personnel.   

 
It is also noted that the blasting safety officer reserves the right to override the fish 
observer in the event that a situation develops which could jeopardize human safety.  The 
safety officer would communicate the reasons for the override to the fish observer prior 
to the initiation of the blast sequence which would be documented in both the blast report 
and the fish observer report.  An additional overriding safety requirement is that once the 
blast sequence is initiated with the first five minute warning blast, the blast must continue 
according to safety regulations. 
 
C. Fish Kill Number 3 
 
 1.  Event Specifics 
 
The third fish kill was observed after the 12th blast event on November 9, 2007.  Normal 
sequencing protocols were followed which incorporated the corrective actions identified 
after the second fish kill event.  The fish startle system was deployed at 3:38 pm and 
removed at 4:02 pm.  Schools of fish were observed sporadically on the side scan sonar 
transiting through the area.  The barge was moved 250 feet outside the blast area.  Once it 
was determined that no fish were in the area, an “all clear” signal was given by the fish 
observer and the blasting sequence was initiated.  Blasting occurred at 4:05pm, 
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approximately 45 minutes before sunset.  The corrective actions implemented after fish 
kill #2 were implemented for this blast event.   
 
After the blast, approximately 900 to 1,000 fish were observed floating on the surface.  
Less than 100 fish were collected with a dip net until no more fish were observed at the 
surface.  As in previous events seagulls fed on the floating fish.  The majority of the fish 
collected were blueback herring (80) and menhaden (14).  The length, weight, and 
species of fish collected were recorded. 
 
 2. Discussion of a Possible Cause and Corrective Action(s) Taken 
 
For safety reasons, blasting needed to be initiated 45 minutes before sunset.  Although no 
fish were observed when the “all clear” signal was given by the fish observer, it is 
possible that because fish had been previously seen sporadically transiting the project 
area on the side scan, that some of these fish moved into the blast area after the “all clear” 
signal was given.   
 
D. Fish Kill Number 4 
 
 1.  Event Specifics 
 
The fourth and last fish kill event occurred after the 13th blast event on November 14, 
2007.  Approximately 300 fish were observed floating or being eaten by the seagulls, far 
less fish than the last fish kill event.  About one-fourth the amount of explosives was used 
for the third fish kill than was used for this blast event.  Only six fish were collected, 
mainly due to gusty winds and wave action which carried the fish out of the area.  All the 
fish collected were menhaden.  Lengths and weights were recorded and presented in 
Appendix B. 
 
 2.  Discussion of a Possible Cause and Corrective Action(s) Taken 
 
As in Event #3, the corrective actions recommended after Fish Kill Event Number 2 were 
implemented during this event.  The fish startle system was located on a separate boat, no 
dredge plume from adjacent dredging operations were observed in the area, and the 
blasting sequence was not initiated until after the fish observer has swept the area and had 
given an “all clear” signal. 
 
After this event it was agreed that the Corps agreed would prepare an “After Action 
Report” to document the blasting operations and fish kill events to discuss lessons 
learned and possible recommendations for consideration in the development of a 
comprehensive blasting plan for the upcoming Boston Harbor Deep Draft Project. 
 
E. Note 
 
After the last blast event on December 5, 2007, it was noted that one fish, a menhaden 
(97 mm long and weighing 8 grams), was observed floating at the surface in the Broad 



 13

Sound North Channel.  There were no other fish observed floating at the surface after the 
blast. 
 
IV.  Lessons Learned and Corrective Actions to be Instituted for Future 

Blast Events 
 
Based on the events that occurred in 2007 during rock removal operations, the following 
recommendations should be considered for implementation for future blasting events.  
 
A. Communication Plans 
 
 1.  Fish Observer/Contractor Communication Plan 
 
The contract specification on fish protection will clearly identify, with the exception of an 
overriding safety issue as identified in the previous sections, that it is the sole 
responsibility of the fish observer to determine when conditions are favorable for the 
blasting sequence to be initiated based on fishery observations.  The fish observer will 
give approval for initiation of the blast sequence until s/he has determined, through use of 
appropriate technology, that no schools of fish are present in the blast area.  However, it 
is recognized that the on-site safety officer has the authority and responsibility to override 
the fish observer’s determination at those times when either safety concerns or regulatory 
compliance becomes an issue.  The specifications will outline required protocol and the 
need for clear and constant communication between the fish observer and the blast barge 
personnel.   
 
 2.  Fish Observer Reports 
 
The fish observer will prepare an after action report for all blast events monitored, 
regardless of whether the event resulted in a fish kill.  The report should include the date 
and time monitoring was initiated, deployment and retrieval of the fish startle system, the 
time of the blast, current speed and direction, tidal conditions, and weather observations 
throughout the day, and other pertinent observations.  The fish observer will note if fish 
were observed in the project area prior to blasting and if there were any dead or injured 
fish after the blast.  The fish observer must record the number of fish killed or injured, 
and species including representative sizes and weights.  Any equipment or operational 
issues that may have contributed to the fish kill will also be noted. 
 
The fish observer will report his/her findings to the Resident Engineer for each day of 
blasting.  The Resident Engineer will compile the previous week’s reports and forward to 
the Project Manager or Study Manager and the Environmental Resources Team Member.  
If a fish kill is observed, the Resident Engineer will notify the Project Manager or Study 
Manager and the Environmental Resources Team Member immediately.  Pertinent 
information along with the fish observer’s report will be forwarded to the above parties as 
soon as possible.  Based on the fish observer’s report, the Project Manager, or Study 
Manager, will convene a meeting with the Resident Engineer and appropriate personnel 
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to discuss events and to determine what, if any, corrective actions can be taken to reduce 
the changes of further fish kills. 
 
 3.  External Communication Plan 
 
In the event of a fish kill, the Project Manager or Environmental Team Member will 
notify the appropriate resource agencies as soon as possible after the event.  Additional 
communication will occur as soon as all pertinent facts and issues surrounding the event 
have been determined.  In the case of the Boston Harbor Deep Draft Project, the NMFS, 
U.S. EPA, MA DEP, MA DMF, MA Coastal Zone Management Office, and Massport 
will receive a copy of the fish observers report along with other factual information.  If 
determined necessary, a meeting and/or conference call will be scheduled between the 
Corps, Massport, and the resource agencies to discuss and identify potential corrective 
measures.  These measures will then be forwarded along with the fish observer report to 
the agencies.   
 
B. Operational Changes to Minimize Potential for Fisheries Impact 
 
The Contractor will deploy the fish startle system on an alternate vessel instead of the 
blast barge to allow greater coverage of the blast area and extend duration of the systems 
deterrence action just prior to blasting.  This will allow the fish startle system to stay 
deployed in the blast area while allowing the blast barge to be pulled back from the area 
to minimize potential fish "attraction" to the barge shadow in the water column. 
 
It is possible that a dredging plume may serve as an attractant to the fish towards the blast 
zone.  Consequently, it is recommended that any dredging activities adjacent to the area 
of blasting occur when tidal conditions allow for the transport of resuspended material to 
move any residual plumes away from the blast area(s). 
 
Additional conversation among the Corps, their blasting contractor, and the fish observer 
resulted in identifying some additional operational steps that could potentially be taken 
for future blasting events to help deter the presence of fish in the blast area.  These 
included the use of setting off small charges in the blast area to "scare" the fish from the 
area or perhaps using bait to attract the fish to another area.  After further discussion with 
the blasting contractor the use of small charges as a deterrent was dismissed since the 
blast is set off through a percussion process.  Small charges could prematurely set of the 
blast for a percussion process which would constitute a significant safety hazard.  Small 
charges can only be used when electric charges are used.   
 
"Baiting" was another suggestion to draw fish away from the blast zone.  However, it 
would likely act as an attractant for other fish and could make the situation worse.  Also, 
since the target species (herring) are primarily planktonic feeders, appropriate bait was 
questionable.  
 

V.  Discussions for Development of a Blast Plan 
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In order to move the development of a formal blast plan for both the upcoming Boston 
Harbor Deep Draft Project and other similar type Corps projects forward, scheduled 
meetings should be held with the blast subgroup of the Technical Working Group for the 
Boston Harbor Deep Draft Project.  This subgroup would identify blast issues that require 
further discussion, research, and resolution for incorporation into the plan.  At a 
minimum, the following items should be included for discussion: 
 

 Significance – What constitutes a significant fish kill and what would determine 
the need for corrective actions, and mitigative measures? 

 Mitigation Measures and Operational Approaches – What are the available 
mitigation measures that can be incorporated into the blast plan?  What 
approaches should be considered and incorporated into the dredge plan to 
minimize impacts to fisheries? 

 Time of Year and Sequencing – Time of year and sequencing approaches based 
on the presence of fish resources should be explored with the resource agencies as 
a mitigative tool to minimize blasting impact to fishery resources. 

 
Discussion with the resource agencies should occur to determine, based on the species of 
concern prevalent in the harbor, and the amount of rock to be blasted in the various 
harbor locations, what time of year blasting should occur in the harbor and in which 
location or tributaries. 
 
C. Plan of Action for Fish in the Blast Zone 
 
A discussion of alternatives, if any, should be considered for those times when the side 
scan sonar survey indicates large numbers of fish are in the blast zone throughout the day 
and the charges have been set.  According to the fish observer (personal communication 
June 17, 2008), no fish were observed on the side scan sonar during the non-fish kill 
events.  (The exception to this is the first fish kill; during this event, no smelt were 
observed on the sonar.)  This would indicate that, in general, the sonar can and did detect 
schools of fish in the blast area.  There may be days when a suitable time to initiate 
blasting is not available due to the presence of fish observed in the blast area.  
Alternatives, if available, should be explored when this condition arises.  Safety may 
dictate that blasting will need to be initiated, even if there are schools of fish in the area.   
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Table A-1.  Number and Fish Species Collected By Blast Date 

Common Name Latin Name 
Fish Kill Dates (2007) 

October 24 October 29 November 9 November 14 
Alewife Alosa pseudoharengus 2 103   
Atlantic Herring Clupea harengus harengus  38   
Blueback Herring Alosa aestivalis  18 80  
Butterfish  Peprilus triacanthus 1    
Cunner Tautogolabrus adspersus 23 5   
Menhaden Brevoortia tyrannus  30 14 6 
Rainbow Smelt Osmerus mordax 124 16   
Red Hake Urophycis chuss 3 4   

Total Number of Fish Collected 153 214 94 6 
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Table B-1.  Length and Weight of Fish Species Collected October 28, 2007 
Alewife Atlantic Herring Blueback Herring Cunner Menhaden Rainbow Smelt Red Hake 

L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) 
135 18 138 20 123 17 58 3 98 8 103 5 92 4 
157 28 118 11 139 19 55 2 99 9 105 6 80 3 
145 26 136 18 155 27 75 8 100 9 125 10 72 2 
142 22 158 25 143 22 53 2 102 7 135 14 62 1 
137 20 143 22 127 14 38 1 100 11 117 8   
167 37 160 30 120 12   99 10 105 6   
138 19 140 20 125 13   92 7 111 8   
153 29 156 30 137 18   82 5 120 8   
167 38 140 21 143 17   83 7 92 4   
226 94 150 22 120 12   95 7 123 11   
146 23 152 22 119 11   92 8 100 5   
147 24 152 28 117 12   102 11 127 11   
194 70 150 26 137 19   95 7 130 12   
135 19 170 40 141 20   100 9 115 9   
146 26 182 43 120 13   100 9 111 7   
1X* 17 160 30 132 18   81 7 112 7   
167 40 143 23 139 20   85 5     
150 26 152 24 120 13   100 9     
156 27 136 20 122 13   98 8     
148 26 169 33     85 6     
130 17 150 24     110 13     
145 25 134 27     92 7     
145 25 138 20     93 8     
139 20 177 41     113 13     
132 18 162 33     89 6     
150 23 165 34     88 7     
150 26 140 18     100 10     
160 32 130 17     92 7     
145 30 145 21     93 7     
169 39 148 24     100 9     
144 23 140 20           

*1X = No Tail 



  

Table B-1 (cont.).  Length and Weight of Fish Species Collected October 28, 2007 
Alewife Atlantic Herring Blueback Herring Cunner Menhaden Rainbow Smelt Red Hake 

L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) 
155 27 141 20           
150 27 142 22           
135 20 158 30           
145 22 138 20           
138 19 144 24           
153 28 150 25           
153 32 128 16           
152 28             
177 40             
138 20             
157 32             
148 24             
162 32             
130 17             
133 19             
165 36             
145 23             
158 30             
135 18             
135 20             
157 32             
142 21             
134 18             
150 26             
157 29             
136 20             
156 27             
155 30             
141 20             
155 29             
137 19             
158 34             



  

Table B-1 (cont.).  Length and Weight of Fish Species Collected October 28, 2007 
Alewife Atlantic Herring Blueback Herring Cunner Menhaden Rainbow Smelt Red Hake 

L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) 
149 25             
142 23             
171 38             
149 23             
158 31             
143 23             
138 22             
129 17             
151 27             
156 29             
155 29             
155 29             
135 20             
168 37             
139 20             
135 17             
156 27             
177 45             
138 20             
157 28             
140 22             
129 16             
161 31             
161 35             
152 28             
130 17             
167 36             
139 20             
147 24             
147 25             
148 24             
145 23             



  

Table B-1 (cont.).  Length and Weight of Fish Species Collected October 28, 2007 
Alewife Atlantic Herring Blueback Herring Cunner Menhaden Rainbow Smelt Red Hake 

L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) L (mm) W (g) 
145 24             
150 25             
166 33             
149 25             
173 40             
150 26             
142 21             
128 16             

 



  

Table B-2.  Length and Weight of Fish Species Collected November 9, 2007 
Blueback Herring Menhaden 

Length 
(mm) 

Weight (g) Length 
(mm) 

Weight (g) Length 
(mm) 

Weight (g) 

99 7 102 8 75 4 
100 7 94 6 108 12 
89 5 93 6 96 9 
93 6 88 5 83 6 
98 7 98 6 70 4 
90 5 94 6 61 2 
95 6 100 7 70 3 
103 8 97 7 64 2 
93 6 92 6 81 5 
94 6 93 6 54 2 
97 8 97 7 80 5 
95 8 97 7 60 2 
113 11 90 6 59 2 
105 9 93 6 57 2 
96 8 97 7   
101 9 96 6   
108 10 106 9   
90 6 87 5   
98 7 104 9   
103 9 92 6   
96 6 88 5   
99 7 104 8   
104 8 94 7   
85 5 98 7   
95 7 96 7   
93 6 99 7   
103 8 100 8   
101 7 90 6   
113 10 91 5   
94 6 90 5   
94 6 97 7   
96 7 94 5   
108 9 90 6   
92 6 91 6   
96 7 85 5   
90 6 99 7   
100 7 96 7   
92 6 99 7   
91 6 110 9   
90 6 99 7   

 



  

 
Table B-3.  Length and Weight of Fish Species Collected November 14, 2007 

Menhaden 
Length 
(mm) 

Weight 
(g) 

90 6 
62 2 
50 1 
61 2 
51 1 
65 3 
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Method of Operation and Communication 
The following is a generic blasting sequence to give a general idea of the procedures associated 
with drilling and blasting.  The information below should not be considered the blasting plan for 
the New Bedford Marine Commerce Terminal.  Actual methods and sequences will be outlined 
in the Blasting Plan that will be submitted in accordance with Specification Section 02900. 
 
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. 
 
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. 

 If 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 from the hole and secured to the steel rack 
or tower frame. 

 Primers and/or charges will not be removed from the day boxes and taken out on the 
catwalk/drill platform until the hole is ready to load. 

 
Loading Method 

 Consult the applicable loading schedule for product versus feet of rock. 
 Prepare the primer assembly for each booster location in the blast hole 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 initiation down lines will be recovered 

and secured to the shot line. Down lines will be secured with adequate slack to 
compensate for tidal fluctuations and setbacks.  Once charging of the entire range (row of 
holes) has been completed, the down lines will be connected using the appropriate 
surface delays between holes.  All surface connections will 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. 

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

 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. 
 

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 will be secured to a rope. 

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

position. 
 
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 and 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.   

 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 1-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 from approved Fisheries Observer.  In 
the event that the Fisheries Observer notifies Cashman Weeks NB that schools of fish or 
are present, the blasting procedure will be delayed until the schools of fish move from the 
area.  Notifications will be made to the Pre-Blast Call List that the blast is delayed and 
the notification procedure will restart with the 1-hour Notice to Blast.   This procedure 
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. 

 Verify an All CLEAR TO BLAST of personnel working in the area from 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 1-minute warning will 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 



 Give 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. 
 The necessary notifications within the Window of Opportunity are as follows: 
 2 hour notice – (see Pre-Blast Call List) 
 1 hour notice – (see Pre-Blast Call List) 
 15 minute warning CH16, Drillboat Channel 
 5 minute warning CH16, Drillboat Channel, Audible Blast Signal 
 1 minute warning VTS, CH16, Drillboat Channel, Audible Blast Signal 
 Countdown – CH16, Drillboat Channel 
 Blast 
 ALL CLEAR Drillboat Channel, Audible Blast Signal 

Note 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 1-minute warning must 
be completed. 
Note 2: Throughout the drilling and loading procedure, constant monitoring of fish schools shall 
be performed by an approved Fisheries Observer. 
Note 3: There shall be no blasting during the passage of schools of fish are present as 
determined by the approved Fisheries Observer unless it is determined that there is a threat to 
Project and Public safety. 
 

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 will be distinctly different from any emergency 
signal which may be utilized on board the Drillboat. 
 
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. 

Pre-Blast Call List 
A list of contact information (Pre-Blast Call List) will 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 will be provided to the Owner’s Representative prior to the start of 
any blasting activity. 
 



The following parties (not a comprehensive list) are anticipated to be contacted or request to be 
contacted at the time required by each party prior to blasting: 

 US Coast Guard 
 New Bedford Police Department 
 Fairhaven Police Department 
 US Army Corps of Engineers 
 Owner Representative’s project office 
 Vibration Consultant 
 Fisheries Observer 

An example of the Pre-Blast Call List used on a US Army Corp of Engineers is shown on the 
next page. 

 

 

 

 



Caller: Day: Date: Sheet:

from: to:

Date:

The Port Authority of NY & NJ
Port Newark Operations (OCC)
(973) 578-2192

Blast No.:

S-NB-2 / S-AK-1 - Contract 11
W912DS-10-C-0023

of

ALL CLEAR

USCG Activities New York
(718) 354-4088

Callers 
Initials

NAME 
NOTIFIED

Callers 
Initials

2 HOUR
Callers 
Initials

NAME 
NOTIFIED

Pre-Blast Call List
Drill Boat: Kraken

New York and New Jersey Harbor
Channel Navigation Improvement

Caller Signature:

BLAST WINDOW

Blaster Name: Blaster License No.

Time of Blast:
Time of All Clear: Radio 1 Min:

Count Down:
Number of Holes: All Clear:

1 HOUR 15 MIN
NAME 

NOTIFIED
NAME 

NOTIFIED
Callers 
Initials

1 MIN (USCG only)

(201) 433-9232
US Army Corps of Engineers

(718) 354-4096 (fax) 5 MIN (USCG only)

Bayonne Police & Fire Depts.
(201) 858-6900

(732) 324-1144

Elizabeth Fire Department
(908) 820-2800

(973) 733-7400
Newark Fire Department

Staten Island Fire Departmen
(718) 494-4296

Randive, Inc

Radio 15 Min:
Radio 5 Min:

15 Minute Warning Time:
5 Minute Warning Time:

Security Calls on Ch 13 & 78
 <--Call Security Boats Radio 2 Hour:1 Hour Warning Time:

Radio 1 Hour:

2 Hour Warning Time:

2 Hour and All Clear Only

2 Hour and All Clear Only

2 Hour and All Clear Only

snb_vibrations@e4sciences.com Blast Number, Blast Time, Northing, Easting

Richard Nolen-Hoeksena
(203) 907-8586    (E4 Sciences)

Contract Drilliing & Blasting LLC
(201) 339-6470

Mike V. (Diving Contractor)
(856) 207-4952
Divers Clear At:
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Chet Myers

From: Weinberg, Philip (DEP) [philip.weinberg@state.ma.us]
Sent: Friday, May 31, 2013 12:15 PM
To: Davis, Gary (DCR); Chet Myers
Cc: Ericson, Benjamin (DEP); Craffey, Paul (DEP)
Subject: South Terminal-Proposed Project Modification and DEP ARARs

After consultation with the BWSC project manager and wetlands technical staff, I have concluded that the applicable 
ARARs set out in the memoranda included in Appendix D of the Determination do not need to be revised or 
supplemented to address the proposed project modifications that would allow blasting to facilitate constructing the 
sheet pile bulkhead, widening by 50’ and deepening  to 200’ the navigation channels and not deploying silt curtains in 
areas that might result in navigational interference in the federal channel.  The potential impact from those activities are 
already adequately addressed through the standards described in these memoranda.   
 
If you need this determination memorialized in a different format, let me know.  
 
Phil Weinberg 
Regional Director 
MassDEP‐Southeast Regional Office 
Twenty Riverside Drive 
Lakeville, MA 02347 
508‐946‐2712 
 
Follow MassDEP on Twitter: twitter.com/MassDEP 
Subscribe to the MassDEP e‐newsletter: mass.gov/dep/public/publications/enews.htm 
Visit our web site: mass.gov/dep 
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