
 
         

            
         
 

    
     

         
   

          

 
                                

                   
                        

             
 

 
 

 
     

 
                          

                         
                                

 
                     

 

 
 

    
  

       
 

 

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 3:41:41 PM 
Attachments:	 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
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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/



 


 


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. 


2 







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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New Bedford Marine Commerce Terminal 
Construction Schedule


(Rev. 8‐23‐2013)
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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. 
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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 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. 
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2.2.2 Port of New Bedford 


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


explosives 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 


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. 
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5.4 EPA Conditions for Protection of Marine Life 


The EPA requires certain conditions to blasting activity as a method of ‘first resort’ in 


their letters dated June 13, 2013 and July 24, 2013: 


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


• Blasting at the site closest to the bulkhead construction area may occur 


between September 15 and January 15 


• Blasting at the other two locations may occur between November 15 and 


January 15, except 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 
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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 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. 
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9.1.1 Historical Structures 


Historical Structures will be monitored and evaluated for sensitivity to vibration.  


Once the rock area(s) have been identified, additional critical structures within the 


1,500 foot blast zones 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 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


  







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


9.14 Revision 1.0  © Contract Drilling & Blasting LLC 


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. 
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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 
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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 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







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


9.22 Revision 1.0  © Contract Drilling & Blasting LLC 


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. 


  







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


9.24 Revision 1.0  © Contract Drilling & Blasting LLC 


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 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


  







Equipment  New Bedford 2013 – Operational Blasting Plan 


11.6 Revision 1.0  © Contract Drilling & Blasting LLC 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


  







New Bedford 2013 – Operational Blasting Plan Equipment  


© Contract Drilling & Blasting LLC Revision 1.0 11.7 


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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12.1 Project Specifications 
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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. 
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