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Presenter
Presentation Notes
ATF class – Advance Explosives Training for Inspectors – Two hoursGoal is to discuss OSM’s responsibilities, give an overview of the blaster’s thought process at coal mines, and discuss what information ATF inspectors may find at mine sites to help the with their inspections.



Today 

• Overview of OSM 
• Discuss blasting at coal mines 
• Review recordkeeping requirements 
• How might the records help you. 



Coal Mining States 

State              2003 Production     2002 Production   (Tons)  
Total      1,071,753    1,094,283   
WY        376,270      373,161  
WV        139,711      150,078 
KY        112,680           124,142 

Presenter
Presentation Notes
Where can you expect to find OSM?In these states you will find blasting records.Coal Production of the top three…. EIA.doe.gov (tons)State  	2003 Production  	2002 production  	changeTotal		1,071,753 			1,094,283 			-2.1WY		376,270 			373,161 WV		139,711 			150,078KY		112,680			124,142Explosive consumption of the top three…..USGS (metric tons)State  	2003 Explosives	2002 Explosives	WV		332,000			364,000 KY 		266,000			315,000WY		234,000			273,000



OSM Responsibilities 

• Balance Nation’s Energy Needs                                                        
vs. Environmental Needs 

• Fix Abandoned Mine Problems 
– Backfilling, Subsidence, Fires, Landslides, Water 

• Regulate Active Mines – Surface effects 
– Reclamation/Land Productivity, Protect Water, Slope 

Stability, Blasting Adverse Effects 
• Passes Responsibility to the States 

– OSM conducts oversight 
– Provides funding at 50% 

Presenter
Presentation Notes
OSM scale include trees and coal, ATF… scales of justice.



Worker Safety?  MSHA responsibility 

 

Presenter
Presentation Notes
OSM does not do on mine site safety…… MSHA responsibility.No matter what a person does on the mine site (dog in this case), not important unless injury to people or damage to property off-site.



Compliance House 

Blast Site 
Blast Area 
Permit Area 

Coal Mine Terms 

Presenter
Presentation Notes
Terms in SMCRA  Blast site is the perimeter of the holesPermit area is the allowed work areaBlast area is the area where fumes, concussion, of flyrock may occur.  Defined by the blaster and  should be larger than necessary (safety factor).  May also extend outside the permit area.



Surface Mining Control and 
Reclamation Act of 1977 (SMCRA) 

SECTION 515(b)  General performance standards shall be 
applicable to all surface coal mining and reclamation 
operations and shall require the operation as a minimum to --  
 

(15) insure that explosives are used only in accordance with 
existing State and Federal law and the regulations promulgated 
by the regulatory authority, which shall include provisions to - 

  
 (A) provide adequate advance written notice to local 

governments and residents who might be affected by the use of 
such explosives by publication of the planned blasting schedule 
in a newspaper of general circulation in the locality and by 
mailing a copy of the proposed blasting schedule to every 
resident living within one-half mile of the proposed blasting 
site and by providing daily notice to resident/occupiers in such 
areas prior to any blasting; 
 

Presenter
Presentation Notes
The Surface Mining Control and Reclamation Act is the root of the regulations.  Verbiage herein specifically controls language in the regulations.  Review the 5 primary elements.  Focus to the highlighted items.In the ATF notebook.



(B) maintain for a period of at least three years and make 
available for public inspection upon request a log detailing 
the location of the blasts, the pattern and depth of the drill 
holes, the amount of explosives used per hole, and the 
order and length of delays in the blasts;  

 
(C) limit the type of explosives and detonating equipment, the 

size, the timing and frequency of blasts based upon the 
physical conditions of the site so as to prevent (i) injury 
to persons, (ii) damage to public and private property 
outside the permit area, (iii) adverse impacts on any 
underground mine, and (iv) change in the course, channel, 
or  availability of ground or surface water outside the 
permit area; 
 

 

SMCRA 

Presenter
Presentation Notes
ATF mostly interested in (B) for tracking and Public availability.



SMCRA 
(D) require that all blasting operations be conducted by 

trained and competent persons as certified by the 
regulatory authority;  

 
(E) provide that upon the request of a resident or owner of a 

man-made dwelling or structure within one-half mile of 
any portion of the permitted area the applicant or 
permittee shall conduct a pre-blasting survey of such 
structures and submit the survey to the regulatory authority 
and a copy to the resident or owner making the request.  
The area of the survey shall be decided by the regulatory 
authority and shall include such provisions as the Secretary 
shall promulgate. 

 
 



Use of Explosives Rules - 30 CFR 
• Blast Plans (780.13) 
• General requirements (816.61) 
• Preblasting surveys (816.62) 
• Blasting schedules (816.64) 
• Blasting signs, warnings, and access 

control (816.66) 
• Control of adverse effects (816.67) 
• Records of blasting operations (816.68) 
• Certification of blasters (850) 

 

Presenter
Presentation Notes
These are the rules on which the state regulations are founded.   These are in the ATF class notebook.



The Setting – Mine and People 
 

Presenter
Presentation Notes
Give overview of the mine site characteristics. ….  Spoil, pit, highwall, bench, permit area, residents.



Blast 

Adverse Effects? 

Structure 

Ground Vibrations 

Air Vibrations or Airblast 

Flyrock Fumes 

Three Sciences 

Presenter
Presentation Notes
Three knowledge areas needed by OSM personnel: Blasting engineering …… did they do it right and keep good records.Vibrations …. Ground 3-25,000 fps….. Air 1,100 fps…. Monitor vibrations best Structural Engineering …. Typical house????.... Unusual response…. What was broken.



Blasting Basics 

Presenter
Presentation Notes
Blasting is done to break rocks.   When the explosive is properly confined the explosive energy is focused on the burden.   Bury a charge deeply – mostly ground vibrations.Bury a charge shallow – airblast and flyrock.  The goal is to be somewhere in between.   



Compliance House, 
450’ 

Complaint House, 
550’ 

Complaint House 2, 
1500’ 

Spatial Relationships 

Presenter
Presentation Notes
Adverse effects are three dimensional.  Spatial relationships dictate vibration levels. Above GV would be highest at the red house…. AB at the blue house.   Complaints (green house) are always someplace where data is not available and thus vibrations levels need to be estimated based on the blast logs.  If the location of the blast is not precise, the complaint is hard to address.



Movie 
“Dance of the Detonators” 

•Multitude of blasts done safely 
•Construction 
•Quarries 
•Coal mining 
 

•Anticipate the Adverse Effects 
•Flyrock 
•Ground Vibrations 
•Airblast 

Presenter
Presentation Notes
Watch for the varied environments of blasting and the generation of adverse effects.



Blaster’s Focus  

Presenter
Presentation Notes
Give ATF and overview of what the blaster is thinking about…. Breaking and moving rocks safely … not record keeping.



Geology Considerations 

Presenter
Presentation Notes
Blaster’s thought process and focus…… discuss terminology. Pit, Highwall, bench, drill…… each imact the way a blast is designed



Unusual Geology 

Presenter
Presentation Notes
Blasters must account for unusual geology, drilling allows them to see “into the rock”   Once completed, the material must be of a size appropriate for the equipment.



Dragline 

Presenter
Presentation Notes
Blasting must result in dig-able material for a reasonable cost.  



Truck and Shovel 



Dozer 

Bulldozer 



Rotary 

Drills 

Presenter
Presentation Notes
Drilling provides valuable insight to the rock character behind the highwall.



Drill holes and Cuttings 

Presenter
Presentation Notes
Drill cuttings at the collar of the hole, used for stemming and backfill.



Blast Hole Components 

Presenter
Presentation Notes
Each hole is loaded with explosives, the parts are…ANFO is the workhorse in mining applications.The example is one charge per hole. 



Bulk Loading 

Presenter
Presentation Notes
Bulk loading, difficult to account for each pound… mostly al large mine or construction sites.



Bag Products – 50# 

 

Presenter
Presentation Notes
Bag products at small sites



AN-Based Products 

ANFO Emulsion  
Matrix 

Pumpable Blends  Augured Blends  
 

Presenter
Presentation Notes
Discuss the differences.



Primer = Booster + Detonator 

Presenter
Presentation Notes
Primers detonate the ANFO or emulsion.  These are the countable units.Boosters may be ¼, ½, 1, 2, etc. PoundsBlasting caps or detonators may be electric, electronic, or nonelectronic (shock tube or det cord) [more on this later]The cap lights the booster, which lights the ANFO.



•   Collar Stemming 
Inert material from top of 
uppermost explosive 
charge to the surface  

•   Interdecking 
Inert material between 
explosives charges 

•   Backfilling 
Inert material between 
explosives charge and the 
coal 

 
Decking Profile 

Decked Holes 

Presenter
Presentation Notes
Sometimes multiple charges may be placed in a hole.Why?  Control energy, address geology irregularities (mud seams, cracks, voids), reduce vibrationsStemming is a required item on the blasting record. It is one of the most critical elements of blast design. Fragmentation, ground vibration, air blast and Flyrock are directly affected by the stemming rations used. Many blasts will contain the same type and amount of stemming in each blast hole. However some blast sites require multiple depth holes or the geology will dictate variable ratios of explosives and stemming material. The rule is the record must be clear in how each blast hole is loaded.



Holes are designed to focus energy laterally. 

Presenter
Presentation Notes
Each hole acts alone on the rock in front.  Holes are designed to initiate sequentially.



Blast Hole Parameters 

• B = BURDEN (ft) 
• S = SPACING (ft) 
• T = STEMMING (ft) 
• H = HOLE DEPTH (ft) 
• Td = DECKING (ft) 
• J =  SUB DRILL *(ft) 
• F = BACKFILL (ft) 
*Not used when shot directly above coal 

Presenter
Presentation Notes
These are the symbols, but will not be used in this class, FYI only to understand the rules of thumb



BLAST 
DESIGN 

 
 RULES OF 

THUMB 

Presenter
Presentation Notes
General guide that the blasters use for designing a single hole.  In the ATF notebook. Not enough time to elaborate. 



Drill Patterns  
and 

Initiation Sequence 
 
 

Presenter
Presentation Notes
Multiple holes are strung together to create a blast.



Drilling Layout 

Presenter
Presentation Notes
Production blasts will be drilled in one of these three layouts. The particular layout will be based on:the geology of the overburdenDelay pattern chosenBlaster preferenceWhat kind of blast  would  use a rectangular pattern ? Answer is casting Large cast blasts are often drilled on the stager pattern. The  argument that the “stager” provides the most relief for each blast hole thereby utilizing all the energy of the explosives. What is the most common layout used on a contour mine?A contour surface would not be the place to unleash all the energy, and blasters prefer to use rectangular patterns. The rectangular layout allows the blaster to shoot for best economy, spread out the explosives. What is unique about the square pattern? The “square” allows the driller to move blast holes in order to miss the imperfections in the rock without causing problems with true burden.The layout of the blast holes may be inconsequential in compliance checks for blast sites well within the permit boundary and great distances from protected structures. However it may be important in Flyrock investigations  and Vibration complaints within a few hundred feet.



Blast Design Patterns 

Presenter
Presentation Notes
Discuss parts of the pattern.



 

Connecting Holes 

Presenter
Presentation Notes
Holes detonate one at a time towards a free face. Blasting caps or detonators may be electric, electronic, or nonelectronic (shock tube or det cord)



Electric Caps 

Electric Distribution Network 

Presenter
Presentation Notes
Electric caps, discuss some pros and cons…. Limited size, stray current, etc



NON-EL Distribution Network 
 DETONATING CORD 
 

Presenter
Presentation Notes
Det cord is an explosion on the surface.



PETN – 6 to 50 grains per foot 

Presenter
Presentation Notes
Different sizes



NON-EL Distribution Network 
SHOCKTUBE 

Presenter
Presentation Notes
Shock tube is more quiet.



Presenter
Presentation Notes
Typical look.



Lead-in Line 

Presenter
Presentation Notes
From the first hole the blaster takes a lead-in line to a safe place.



Blasting Machines 

Presenter
Presentation Notes
Ties the lead-in line to a blasting machine.  Type depends of the initiation system.



Detonation 

Presenter
Presentation Notes
“Fire in the hole” Blaster pushes the button.



Surface and Downhole Delays 

Presenter
Presentation Notes
Surface delay work with the down hole delays to detonate holes independently. 



lftl.a£s 

........ 

Presenter
Presentation Notes
Conventional blast example



Conventional Blast 

Presenter
Presentation Notes
Final configuration, basically remains where it started.



Presenter
Presentation Notes
Conventional video



Presenter
Presentation Notes
Cast blast example



Cast Blast 

Presenter
Presentation Notes
Final configuration 20 -60 percent cast that the equipment does not handle.



Presenter
Presentation Notes
Cast blast video



Parting Blast 

Presenter
Presentation Notes
VideoParting blast is a thin layer between coal seams.  Holes are typically shallow and much of the movement is upward.



Coal Blast 

Presenter
Presentation Notes
In the west, thick coal seams a shot.



Example… Good or bad? 

 

Presenter
Presentation Notes
Some blasts may look radical, not good for a public meeting.



Adverse Effects 



Flyrock 

• Beyond the permit 
area 

• Beyond the blast 
area 

• > ½ the distance to 
a house 

Presenter
Presentation Notes
What is flyrock?   Through the air or along the ground if set in motion by the blast



Flyrock Injury 

Presenter
Presentation Notes
Most serious impact to people outside a coal mine.



Flyrock Property Damage 

 

Presenter
Presentation Notes
Could be a house.



 Vibrations – Ground and Air 

Presenter
Presentation Notes
Vibrations leaving the blast site are wasted energy,   Again ground at 20,000 fps and air at 1,100 fps.



Blasting Seismographs  

Presenter
Presentation Notes
Blasting seismographs measure ground vibrations and acoustic energy.



Presenter
Presentation Notes
Model of a large Wyoming coal mine blast with each hole detonating individually.   Even though cap scatter may cause holes to fire in close proximity to one another… they are separated by large distance and the energy does not couple.  Not at the end…. About 40 holes detonated sympathetically …. Resulting in a large pulse.



Presenter
Presentation Notes
Same blast in reality… note the vibrations at 5 kilometers.



** SAFEGUARD SEISMIC UNIT 2000DK ** 
SN: 2243 

DATE: 09/12/95 
Event: 009 
Client: ROBERTSON 

TIME: 15:18:06 
Recording Time: 10 

Operation: BUCKEYE IND. MINING CO. 
SSU Location: ROBERTSON YARD 
Distance to blast: 1385 
Operator: M.MANN/ODNR 
Comments: 
Trigger Level: .05 IN/SEC 

VELOCITY WAVEFORM GRAPH SCALE 
TIME - 100 MSEC PER MARK 

Summary 
L 

PPV (in/sec) 0.10 
PO (in x.001) 2.39 
PPA (g) .02 
FREQ (Hz) 8.0 
RESULTANT PPV (in/sec): 
PEAK AIR PRESSURE: (dB) 

(psi) 

T 
0.14 
2.97 

.02 
7.6 

0.15 
114 

0.00145 

SHAKETABLE CALIBRATED: 06/20/95 
By GeoSonics, Inc. 

v 
0.07 
1.38 

.02 
16.6 

SEISMIC - +/- .64 IN/SEC 
SOUND - +/- 0.00232 PSI 

Box 779, Warrendale, PA 15095 U.S.A. 
TEL: 412.934.2900 FAX: 412.934.2999 

L ~ r--.. ,.... r- /'\r../'\ 

---- '-" "'-/ ~v'-"'"' 

- I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

T /"\/\_ A /"'> /'\A """' ~ v ~ '-' v ~ ~ 

- I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

v ,.. ,.., 
v ~ 

I-- I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

s M 
'-' ,_, 

\/ 
,_, '----y--' I . 

CAL 

~ 
L~--------------------------------------------------------------~---4 

r--1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Presenter
Presentation Notes
We measure the vibrations at the house as they arrive.  Review the components of a seismogram.  The rules require full waveform reporting.Airblast arrives later than ground vibrations because of different travel speeds.



Ground Vibrations 

Distance   SD  PPV 
 
< 301   50  1.25 
 
301 – 5000  55  1.00 
 
> 5000   65  0.75 

Presenter
Presentation Notes
OSM Vibration limits.   Distance is the means of indirectly addressing frequency.  i.e. frequency becomes lower with distance.



Airblast – Pressure Wave 

Presenter
Presentation Notes
Airblast is a pressure wave.



Airblast 

2 Hz microphone   133 dB 
 
   All seismographs manufactured today 

have 2 Hz lower frequency response 
range.   

 
  

Presenter
Presentation Notes
OSM airblast limits for the type of blasting seismographs being used today. 



Structure Response 

• Structure distortions are 
caused both by ground 
and air vibrations  

• Fall into two categories 
– whole structure 
– mid-wall 

 

Mid- 
wall 

Upper corner 

Lower  
corner 

Mid- 
wall 

Presenter
Presentation Notes
When the vibration reach a house, the house is excited and can be measured if necessary.  Actually inside is the best place to evaluate damage potential, but too intrusive to the home owner on a regular basis.  So we require monitoring outside an assume most house react the same way to blast vibrations.



Whole structure shear distortions cause wall 
strains that may lead to wall cracking 

relative 
displacement 

Whole structure response 

Presenter
Presentation Notes
Whole structure response is like a flag pole.



Mid-wall response 

Move like a drum and result in rattling (noise) of loose 
objects on, or resting against walls. 
 
Motions do not result in wall cracking. But the noise can 
startle occupants, promoting the perception of structure 
damage.  

Presenter
Presentation Notes
Mid-wall response is like a drum head.



What is the worst case scenario of 
response? 

When the frequency of the ground or air pulse is close to 
the natural or fundamental frequency of the structure 
 

• the structure will temporarily resonate at the 
fundamental mode 
 

• the time duration of structure shaking may be far 
longer than that of the ground 
 

• structures may exhibit an amplification of the ground 
excitations  
 
 



When the house shakes, owners are 
Annoyed or Fear Damage 

Presenter
Presentation Notes
Now it is a potential PR issue.



What are the Most Important 
Parameters in Evaluating 

the Adverse Effects? 
 

 Location of the blast 
 Location of the compliance house 
 Distance between the two 
 Charge weight per delay 
 Confinement 
 Type of blast  

Presenter
Presentation Notes
Review the points up until now.



 Coal Mine 
Blasting 
Records 

Presenter
Presentation Notes
OSM requirement for each state with coal.



Blaster and Crew 
Blaster Certification 
    30 CFR 850 -  States have counterparts 

– Experience 
– Training 
– Testing 

 
Responsible Party or Employee Possessor? 
 
Blasting Crew   
   30 CFR 816.61 General requirements.  
   (ii) Give direction and on-the-job training to persons who 

are not certified and who are assigned to the blasting 
crew or assist in the use of explosives. 

Presenter
Presentation Notes
First a side note…. All blasters must be certified and provide training to blasting crew members.



Why 
Blasting 

Records? 

• Regulatory requirement 
• Post blast assessment - analyzing problems 
• Liability protection - Documentation or Evidence of 

the actual blast … “Eye-Witness Testimony” 

Presenter
Presentation Notes
The first portion of the blasting records section is to review the regulatory requirements and cover some principles on the meanings of the rules. Blast  records serve several functions, functions that are more than just a regulatory requirement.A regulatory requirement is a  good enough reason to keep records and it should not be understated, but the  blaster must realize that the record has much more value. It can save their company and themselves from civil litigation, it can be used to track inventory, which can keep the blaster out of criminal courts, and as a way to help design the next shot.



General 

Design 

Seismograph 

Presenter
Presentation Notes
Discuss the basic parts of a typical blast log. (provide in the ATF notebook)The red circles will be of most help to AFT inspectors



Cross Sections 
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30 CFR Sec. 816.68  
Use of Explosives: Records of 

Blasting Operations. 

Presenter
Presentation Notes
Brief overview of the rules… focus on the bold words note following slides on the topic.



 
• The operator shall retain a record of all blasts 
for at least 3 years.  
 

•Upon request, copies of these records shall be 
made available to the regulatory authority and to 
the public for inspection.   
 

• Such records shall contain the following data:  
 

(a) Name of the operator conducting the blast. 
(b) Location, date, and time of the blast. 
(c) Name, signature, and certification  number 
of  the blaster conducting the blast. 

 



Exact Location  

• Locate the blasting pattern 
within the permit boundary 

• Global Positioning System 
– Lat-Long, Decimal seconds 
– UTM 

• Distance and Azimuth or 
Bearing  

• Grid maps 
• Project station 
• Garmin GPS and 

TopoFusion 

Presenter
Presentation Notes
Location does not mean in which state the blaster is located. The blasting site location must be where is the blast site on the face of the permit. Some states such as Kentucky’s ask for exact location. Accuracy of this measurement should be cross checked. This may require a field visit or a computer run when recorded by GPS.Grid maps are commonly seen in the field but are seldom included in the permit. The regulations do the map to be made available if it is used as a reference to location on the blasting record.Grids should be no greater than 400 feet on each side. It is possible to have the engineer to print the latitude and longitude as grid lines on the mine area map.



 
 

 (d) Identification, direction and distance, in 
feet, from the nearest blast hole to the nearest 
dwelling, public building, school, church, 
community or institutional building outside the 
permit area, except those described in 
Section816.67(e). 
 
   (e) Weather conditions, including those which 
may cause possible adverse blasting effects. 
 
(f)  Type of material blasted. 
 



Identify Protected Structure 

Use the correct structure 

• Street Address  

• Full name of occupant  

• House number from 

 permit or project maps 

Presenter
Presentation Notes
Do not accept halfway descriptions! If the inspector reviewing the blast record is not certain where the protected structure is located, hand the record back to the blaster and ask for corrections.If a map number is used to identify the house or other structure, the map should also be made available for the reviewer.



Distance and Direction 

• Distance from the 
closest blast hole  

• Cardinal directions 
are too general 

• Azimuth to the 
structure from the 
blast site is preferred 

Eg. 1500 feet 160 degrees 
 

Presenter
Presentation Notes
Accurate distances and directions are the key to the blasting process whether the ground movement control plan is the scaled distance equations or seismograph monitoring.Poor or inadequate direction is the most common oversight on blasting records nationwide. Blasters are notorious for merely writing down North 2500 feet or East 500 feet. That can be a big ark to swing. From Northwest to Northeast is 45 degrees. Azimuth is a much more precise way of recording direction. Even if the blaster estimates the direction and is off by 5 degrees, which is a world better that writing down a Cardinal directionThe accuracy of a  survey with a transit is the best, but is not required. GPS if available can be used to provide azimuth, or a good mine map will allow the blaster to get adequate directions. If possible ask how the blaster determines these two important factors.



(g) Sketches of the blast pattern 
including number of holes, burden, 
spacing, decks, and delay pattern. 
(h) Diameter and depth of holes. 
(i) Types of explosives used. 
(j) Total weight of explosives used per 
hole. 
(k) The maximum weight of explosives 
detonated in an 8-millisecond period. 
(l)  Initiation system. 
(m) Type and length of stemming. 
(n) Mats or other protections used. 

Blast Details 

Presenter
Presentation Notes
Most helpful part to ATF



Sketches of Blast Pattern 

 

Presenter
Presentation Notes
Sketches should show detonators.  If all holes are the same depth, they are likely to be loaded the same.



Explosives 
used per    

Hole 

Presenter
Presentation Notes
Hole cross sections are usually provided.  Plus the amount of explosive in each hole should be provided.Enough detail should be available to  cross tabulate data fields. (see rules of thumb)  The explosives per hole should add up to the explosives used in the entire blast, ANFO/emulsion + boosters + detonators.   



Initiation System 

    Electric 
• Cap numbers 
• Sequential Blasting 

Machine settings 

  Nonelectric 

• Surface MS times  
• Downhole MS times 

 

Presenter
Presentation Notes
Inspectors can be certain to see  inconsistency here. The regulations do not specify how to record the delay pattern times. In the electric blasting world many times the blasting cap’s identification numbers are listed, with no clue the millisecond delay time. If a sequential blasting machine is used, the record may show the same cap numbers for each row with a board time, the number of milliseconds delay between circuits.In the Nonelectric world, it breaks down to listing the actual detonation  times or the surface delay detonator times. It is critical to time out a few shots in order to understand how the blaster calculates the pattern times.The most confusing issue is the fact that the labels printed on the Nonelectric down hole delay will list a number and MS . The MS does not always correspond to the millisecond delay  time of the product. Care must be used when timing out a blast to use the correct times.When all down hole delay times are identical, only the surface delay times need to be calculated to determine the holes per *millisecond delay period.  Decking  shots may a t first  glance look as if no overlaps exist but time these patterns out



 
(o) Seismographic and airblast records, if required, 
 which shall include-- 
 (1) Type of instrument, sensitivity, and  
 calibration signal or certification of annual 
 calibration; 
 (2) Exact location of instrument and the  
 date, time, and distance from the blast; 
 (3) Name of the person and firm taking the 
 reading; 
 (4) Name of the person and firm analyzing 
 the seismographic record; and 
 (5) The vibration and/or airblast level  
 recorded. 
 



Blasting Seismographs 

• Seismograph location 
– Address or map ID #  

• Name of seismo operator 
– Full name 

• Highest PPV and dB 
– Record the highest trace PPV 
– Record dB level 
– Attach wave form printout  

Presenter
Presentation Notes
Seismic records mean nothing if location can not be established. Many records will just give a distance to blast from the monitoring location. Failure  to be specific about where the seismograph is located is not only a violation, but it makes the information less useful.The blaster in charge may or may not also be the seismograph operator. In cases where long term monitoring is done by a third party, the name of the  company and the person servicing the equipment must be listed. This person must be traceable in case the authenticity of the monitoring is in question .Only the highest trace;  Horizontal, Transverse, or Vertical should be listed. The only exception is the older seismographs that record Resultant in a display window. Although state laws may allow the use of these instruments , the cost of a modern unit is such that these machines should be retired to aback up unit, or a museum.!   



(p) Reasons and conditions for each unscheduled blast. 
 

List any remarkable event 

• Flyrock  
• Cutoffs or Misfires 
• Cracked rock strata 
• Holes left unloaded 
• Site security issues 

 

Presenter
Presentation Notes
The regulations only ask for comments on why a blast is detonated outside the scheduled times, and if protective measures were used.However, the comments section should include any information that the blaster feels is pertinent to the shot. This course will provide insight into many issues that would fit in as a comment.



OSM Requires Blast Records 
   Each mine must maintain for a period of at 

least three years and make available for 
public inspection upon request a log 
detailing the location of the blasts, the 
pattern and depth of the drill holes, the 
amount of explosives used per hole, and 
the order and length of delay in the 
blasts; 

ATF is a member of the public!! 

Presenter
Presentation Notes
ATF is a member of the public!!!



Useful  Blast Log Items to ATF 

• Number of holes 
• Initiation System  
• Amount of explosives per hole 

– Main charge (ANFO, Emulsion) 
– Boosters (High Explosives) 
– Detonators (Down Hole Detonators) 

• Delay sequence (Surface Detonators) 



OSM Resources 

• National Technical Training Program (NTTP) 
– Blasting and Inspection 
– Advanced Blasting: Investigation  and Analysis of 

Adverse Effects 
• Technical Innovation and Professional 

Services (TIPS) www.tips.osmre.gov  
– Blast Log Evaluation Program (BLEP) 

• Appalachian Region Blasting Web Page 
– www.ARblast.osmre.gov  



OSM Contacts 
• Appalachian Region – Pittsburgh, PA 

– Ken Eltschlager, Mining/Explosives Engineer 
– keltschlager@osmre.gov or (412) 937-2169 

• Mid-Continent Region - St. Louis, MO 
– David Best, Civil Engineer 
– dbest@osmre.gov or (618) 463-6463 x123 

• Western Region – Denver, CO 
– Mike Rosenthal, Mining Engineer 
– mrosenthal@osmre.gov or (303) 844-1400 x1453 
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