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Flyrock

Flyrock is generated close to the air/rock interface,
either from the free face of a bench blast or from
the collar region of a borehole.

Flyrock emanating from a vertical free face will
travel in a direction forward of the face, and
frequently at quite low trajectories.

Flyrock emanating from a borehole collar will travel
vertically, in all horizontal directions, at typically
high trajectory angles.
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DESIGN PARAMETERS

Hole Diameter: 3”
Hole Depth: 12°-0”
Spacing: 6°-0”
Burden: 6’-0”

# of Holes: 9

Product Used: Emulex 2-1/2x16 (3.33 #/stk)
Total Wt. of Explosives Detonated: 120 Ibs (36 sticks)

Timing: Not recorded









PRE-BLAST

Abandonment of Blast Plan Recommendations
— Remove all equipment and personnel from pit

— Blaster positioned at top of ramp

Original Blaster Replaced

— Would not compromise his principles

— Program advancing too slowly

Schedule Issues

— Expedite blasting by allowing equipment and personnel to
remain in the pit during blasts.

Utilization of non-blasting personnel for signaling
— Labor Foreman for the rock anchor crew



ocation where was standing
Location of the blast it during the blast.
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Contract No.  CRO-31]
Location:}  Croton Filration Plan ‘ Date: 2028/07
Resident Engineer: URS-MP JV.

Note: No[Hauling on 311 : On Rock Pile 988H, 155AX

Miscellaneous: 1200, 966G, 322T, Cranes, WA380,320,

In MEP: (800 hoe ram, 750, 345C, 345B w/ hoe attach, 275AX, 200LC,

78, 2 Terex, 2 Man lifts, 1300 cfim a/c and water line on west wall hooked to down tubes

E

Drills: 1@ grid K-8(east wall), 1 @J-16, | on south bench(K-18) , 2@c-15, 1@A-5, 2 @D-10-11
Blasting (Russell) |

1* atgrid C-15-16 time: 10:17 _used: 7 cases = 350 Ibs

2atgrid)-15-16 time: 12:05 used | case= 50 Ibs

3" at gridJ-15-16 _time: 12:56 used 5 cases = 300 Ibs

j

 Note: driller unner injured during blasting operations(hit by rock in head) take to hospita

|9

| fore(Ptl),  dock builers, 5 Iaborers, 3438, 200LC. 78 on sout bench

Scale'mid! excavate on cast end of south bench, build conerete forms, hang wire mesh in trench

|

1 fore( Mike), 5 laborers, man lift: on west wall tension& grout rock bolts: W8-9 thru W8-6, W7-7, W7-6

3 IM, man ift on south wall with 750: pour concrete into repai(Case Trucking #65)




From shot looking at scale house, Excavator Hoe 475 feet by GPS
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DESIGN PARAMETERS

Hole Diameter: 4”

Hole Depth: 24°-0 to 32°-0”
Spacing:12°-0”

Burden: 10°-0”

# of Holes: 103

Stemming Column Height: 8’ to 16’

Total Wt. Detonated: 9,000 Ibs ( 8,300# ANFO; 700# Pkg
Emulsion)
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PRE-BLAST

Site Safety Plan required personnel to be staged
at entrance to quarry (+ 1,000’ from blast)

— Personnel were staged between the scale house and
the blast less than 500" away

_oaders, with operators in cab, staged at the scale
nouse to block entrance to pit

Personnel standing between and in front of
oaders

Third party dumps staged behind loaders
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THE FOLLOWING PHOTOGRAPGHS ARE
EXTREMELY GRAPHIC IN NATURE
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December 28, X111 December 28, 2011

Fhe evidence avallable to DEP indicates that the blast of December 19, 2011 caused fvrock 10 be gjected from
an ares near the southerm coaner of the biast for severl ressons. Photo | wats faken from the arca where the
flsrock is betieved to have been iected from, The position of the workers wha were struck relative o the blast
supports my conclusion that the rocks thit siruck them were cjee tod from the southem comer of the blast
hecause exquipment located in close proximizy 10 fhe workers wis also damegod. The employces that were stk
were standing nesr the John Decro loader shown i hoto 4. Photo 3 ahows u service truck that was sl in the
vicinity of the workers who were struck.” Windows in both peoces of equipment were broken by fiysock gjected
from the hlast

Iho scismograph repart indicates that there was o strong releass of airblast enerzyfion! the blast a1
approximately $00 to 900 ms. During that time period, there were four |l s dhomigned to detonate at 870 ms,
v. el

8 At &

This flyrock incident could have been prevented if the blaster had not loaded and detonated holes next to an area
where rock is known to be incompetent. I recommend that the design for future blasts detonated at this quarry
take into consideration how far loaded holes are positioned next to unloaded holes in incompetent rock. Ialso
recommend that the number of rows with respect to burden be limited based on how much open area there 1s
surrounding a blast to ensure horizontal movement, and that the blasts continue to be designed to minimize the

risk of ejection of flyrock vertically. Additionally, [ recommend that all employees retreat to a safe distance of

at least 1,000 feet from all blasts, and that they do not position themselves near any open or partially open faces.

lmommnmd:(uiﬂwmh west tmm-n}c&-n)-nd where the warkers that were struck were
standing, 10 the south, southwest of the hlast site.

I'his fhvrock incident could have bewn prevented if the hlaster had not loaded and detor: yed holes next 1o an area
where rock is known to be incompetent, | recommend that the design for future blasts detonated o thes quatTy
take into consideration how fiar Joaded holes are positioned next t unloaded h les in incompetent rock. | alx
ecommend that the number of rows with nespect 1o burden be limited hased on how much open area (here i

AN blast fo ensure horizontal movement, and that the blasts continge to b Jesignod 10 mimmize the
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Wendling Quarries, Inc. Drilled by: __ K3x.s

Drill Log Last Date Drilled: _3~272 - {(,

Crushing DeptsOwner_ Mo Ha, M Quary EARLVAM  rouw

Hole Diameser __ > ¥ _ Hole Spacing 1013 paw: IS 1|

Date Drilled | 2~ Totals
# of Holes T (,6\ ‘q X
Depih 11 'y )
LbnkdFet | @A 154 e )
RE Drilicd Fest =

Fuel GILS

Feet of Sub Drill: |74 Ledges: CAL

Superintendent Signature:
smum.-n--mmuuﬁumm.nm"mmﬂmummunmm
i.e., clay seams, punky cap rock, hole close to face, etc., note hole and identify problem. Driller leaves this copy with crushing
wnmthu«or rrintendeat crushing location will be required to send to office with shot report.

Indicate North on sketch
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DESIGN PARAMETERS

Borehole Diameter 3-1/2”
Burden 9°-0”
Spacing 13°-0”
Depth (Hole Length) 11°-0”
Stemming Column Height 42”
Stemming Size 1”
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Series #5

Series #6

Series #4

Series #3

Series #2

Series #1
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PRE-BLAST

MSHA on site all day conducting inspections
Blasting crew arrived at quarry at noon
Access to bench constructed by 2 PM

Lead blaster primed holes while helper charged
with a pumpable emulsion

Improper stemming size (Should be 0.1 x BH dia.)

Quarry Supt. sounded siren and proceeded north
away from blast

Site safety plan required a (2) minute delay after
sounding of final warning signal
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U.S. Department of Labor

MISHA Fatalgram

Mine Salety & Health Adwristraton

METAL/NCONMETAL MINE FATALITY — On March 22, 2016, a 42-year old lead man with &
yvears of mining experience was fatally injured at a surface limestone mine when he was struck
by fly rock from blasting operations. The lead man was parked in his pickup truck at a location
io prevent others from accessing the blasting site. He was approximalsly 1,200 feet from the
blast area. ]

Best Practices

Review and follow site specific blast plan prior to loading any explosives.

Utilize technolagy. such as face profilers and borehole probes, to obtain specific geometric details of
the material to be blasted.

Adjust stemming depth andfor decking to maintain adequate burcden on all seclions of the blast hole.
Develop a drill patterm by considering geology, face geometry, and surface topography.

Clear and remove all persons from the blast area unless suitable blasting shelters are praovided to
pratect persons fram flyrock. Allow at least 15 seconds after a blast for any flyrock to drop.

Examine blast site geology, communicate with the driller and review the drill log for angles. voids,
competency of rock, less of air, etc., priar to the loading any explosives. Make appropriate adjustments
o ensure that tha holes are not overiocaded.

Ensure blasting and fly rock areas are properly calculated to ensure the blast site is clear of all persons.
Determine the actual burden for all face holes along their lenglh and adjust the explosive pawer factor
along the borehole accordingly.

Additional iInformation on blasting safety can be found at:
hiip:/arivveb.msha.gov/Accident_Prevention/categories/drillblast.htm

T his is the 3rd fatality reported in calendar year 2016 in metal and nanmelal mining. As of this date in
2015, there were 6 fatalities reported in metal and nonmsetal mining. This is the 1st Blasting and
Breaklng Agents Talality in 2016. There ware no Blasting and Breaking Agents fatalities in the same
poriod in 2015.

The information provided in Lthis swlice is bassd on praliminsrny data ONLY and docs not reorescent Sinal determinstions regarding the nature of
the incidenti or conciusione regarding the cazuse of the fatality.
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MH/Madison Co Sheriff 11
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THE FOLLOWING PHOTOGRAPGH IS
EXTREMELY GRAPHIC IN NATURE
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SAFETY SAFETY SAFETY
+ COMMUNICATE/COORDINATE WITH ALL PARTIES AFFECTED

* CLEAR THE BLAST AREA YOURSELF /
* SIGNALING - AS PRESCRIBED

I |
DO NOT BEGOME COMPLACENT’}

THE BEST:POSSIBLE RESULTS AND
SECURE AGAINST THE WORSE POSSIBLE.
OCCURANCE. ~ = = SRR A

MH/Madison Co Sheriff 13
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