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Total Awarded Contract - $51,960,502
(Rock Blasting $30,000,000)
Nov 2009 — Feb 2010

| Pﬂme Contractor
J.E. McAmis
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Positioning Barge Macy Renee

- Drill Barge KRS



Rock Contours

River Mile 88+00




Typical Blast Pattern And Hole Configuration
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Telescoping
Steel Casing

Drill Template




[ri-Core Carbide Drill Bits

| John Henry Drllls
(Excavator Mounted)







Explosives Barge with
Liquid Emulsion Storage Tank

BUILDING STRONGg,




Metered Liquid
Emulsion Transfer Truck




th Exlosives

Loading Holes w







Tying shot together with
surface detonators and delays




Drill Barge Layout
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Blasting




Post Shot Removal
of Shock Tube
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Marine Mammals
(observation by boat)




Sturgeon Monitoring
(pre-blast video monitoring for fish in the area and
post blast observation via boat)




Overpressure Monitoring




ESA Listed Salmonids

Fish “TAKE” was based on
theoretical/calculated take

e Adult Fish

= Peak Blast Pressure was the critical paramater for adult fish

e Juvenile Fish

= Blast Energy was the critical parameter for juvenile fish




Results

No marine mammals killed

The estimated “take” for adult ESA-listed fish
was less than one fish due to the low number of
fish In the area.

The estimated “take” for juvenile ESA-listed fish
was zero because all blasted was completed
before the juvenile winter out migration began.

Four sturgeon were “taken” on two separate
days with none over 47-inches.
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Blasted Rock
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Traffic Control
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Night Operations

«24/6 drill/blast schedule
«24/7 dredging schedule
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minimum of 8 feet between the one
being drilled and the loaded hole.”



Unexploded booster
In dredged material

PREVIOUSLY
LOADED

/’ 1 PREVIOUSLY
g LOADED
N |
MINIMUM HOLE = &' 1 \
MAXIMUM HOLE = 15'

NEW
HOLE

4 __BARGE POSITION
/ ERROR = 4" DIA.

CASING POSITION | \
ERROR = 18" DIA.

DRILL STEEL
DEFLECTION
6" IN 10 FEET

PREVIOUSLY .

LOADED ;
PREVIOUSLY =
LOADED P

TOTAL ERROR = 38.8" DIA. —

SUMMING ALL POSITIONAL

AND DEFLECTION ERROR = 19.4"

ASSUMING OLD HOLE HAS SIMILAR
ERRORS = 38.87

85" - 38.8" =46.2" BETWEEN HOLE BOTTOM

Safety Manual Variance
(drilling offset between loaded holes)




Additional Rock Blasting
(by change order)




Blasting Trivia

» 90 blasts were set off during a 90 day
period

*= 4,000 holes were drilled
= 250,000 pounds of explosives were used
» 51 contractor employees were on site daily

= 1.000,000 LF of shock tube was used
(roughly two miles per shot)

= 4,000 research fish were used in caged___
fish experiments |Bll]




Questions?

Karen L. Garmire, P.E.
Resident Engineer
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