David Garrett, P.G., P.E.
Engineering and Geology

June 25, 2011

Ms. Elizabeth Werner, Hydrogeologist
NC DENR Division of Waste Management
Solid Waste Section

401 Oberlin Road

Raleigh, North Carolina, 27611

RE: Blasting Report Summary
Construction of Phase 2, Cell A
WCA Brownfield Road C&D Landfill
Wake County, NC (Permit #92-31)

Dear Ms. Werner:

On behalf of WCA, | am pleased to submit the following report of blasting activities conducted
between May 20 and June 20, 2011 at the referenced site. This work was required to remove
relatively isolated rocky ledges, subsurface “pinnacles” and nested boulders (not bedrock),
which were identified in the Design Hydrogeologic Report completed in 2008.

Several zones containing rock-like materials were demonstrated via detailed drilling and test pit
investigations to consist of distinct isolated layers of rocky materials, intercalated and
surrounded by hard soil and saprolite (weathered rock), presumed to require blasting for
removal. Some of these materials had been penetrated with difficulty using hollow stem
augers, typically exhibiting 100+ bpf resistance; other zones exhibited “auger refusal”
conditions but when cored the materials yielded very low rock quality determination (RQD)
indices, often below 20%. Differential weathering with variable material hardness results in
abrupt changes in excavation characteristics within short lateral and vertical distances.

Approval for blasting to permitted base grades was secured via your letter dated May 16, 2011,
based in turn on the site characterization presented in the Design Hydrogeologic Report and a
final blasting plan prepared May 13, 2011 by David Garrett & Associates. The materials were
blasted and removed gradually in multiple shots, with seismic monitoring to ensure that ground
accelerations remained within a predetermined threshold of 1 inch/sec.

The shot holes were air-drilled on 5-foot centers to depths of 3 feet below permitted base

grades — blasting removed the additional foot — and surveys were conducted before and after
engineered fill placement above the blasted areas to ensure a minimum 4 feet of soil cover.

Survey control and soil testing were overseen by the general contractor.
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The drilling and blasting was performed under the direction of licensed blaster Joe Wilhelm of
Wampum Hardware Co. (a specialty contractor established ca. 1904), and under the supervision
of site superintendent John Brink of Bentley Development (general contractor), and facility
general manager Dennis Gehle of WCA. | was present for most of the shots. You were afforded
the opportunity to observe drilling, shot loading, the actual shot, and a post-blast inspection of
three blast areas on 5-20-2011. Seismograms have been forwarded to you, generally within 48
hours, via email. Driller's maps recorded the location and depth of rock, when encountered
above subgrade, and a location map of each blast area was kept by the contractor’s surveyor.

The blasting agent was ANFO delivered in 50-pound sacks, initiated with a percussion cap and a
cast booster charge. The charges were wired together and initiated with non-electric shock
cord, using a percussion device. According to Mr. Wilhelm, the charges typically varied up to
100 pounds of ANFO per boring. The borings varied in depth from 7 feet to 23 feet — shallower
borings received less charge. The borings were stemmed with #78 aggregate and covered with
about 2 feet of soil. The shots produced only a mildly audible report and little fly rock was
observed. The harder rock broke in a clean, tight pattern with a good lift, but where more soil
was present noticeable amounts of dirt and some small boulders were thrown a short distance.

The post-blast inspection revealed weathered soil zones throughout the blasted areas —
generally harder materials were encountered in the higher elevations. Particle sizes varied to 4
feet in diameter, but most debris varied in the range of 0.5 to 2 feet, consistent with the low
rock quality determination (RQD) values observed during permitting. No water was
encountered. Seismic records indicate maximum ground accelerations less than 0.5 in/sec at
the landfill perimeter and less than 0.2 in/sec at future monitoring well MW-8. These values
are below the threshold considered acceptable for the facility. No damage to the subgrade or
any offsite damage is anticipated based on these readings and the foregoing observations.

Please find attached the following attachments:

Site Map with grades, shot locations (by date) and monitoring locations
Seismic Records recorded by Saul’s Seismograph Service

Driller’s and Blaster’s Maps provided by Wampum Hardware Co.
Selected Photographs (by me).

PwwnNpE

Please contact me at your earliest convenience if you have any questions or comments. Thank
you for your cooperation regarding this matter.

Very Truly Yours,

G. Davi rrett, P.G., P.E.
cc: Nick Marotta, Dennis Gehle — WCA 6-25-2011

Attachments
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Wampum Hardware: Garner Landfill Project
Seismograph Loc: Landfill Perimeter

Shot Loc: N3542530 W-7830221
Distance: 495 feet

Maximum Ibs per delay: 55
Shot# 1 Operator: Rob Nicks

\
File Name: LDFILLPERIMETERO052011154.DTA

Number: 154

Date: 5/20/2011
Time: 14:29

Serial Number: 1891

Seismic Trigger: 0.0500 in/s 1.2700 mm/s

Acoustic Trigger: 142 dB
Sample Rate: 1024

Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds
Sensor Gain: 2x

Battery: 7.0

Amplitudes and Frequencies
Acoustic: 124 dB @ 42.6 Hz
(0.32Mb 0.0046psi 0.0320kPa)

Radial: 0.08in/s 2.032mm/s @ 28.4Hz
Vertical: 0.085in/s 2.159mm/s @ 34.1Hz
Transverse: 0.065in/s 1.651mm/s @ 20.4Hz

Graph Information
Duration:0.000s To: 5.500s

Acoustic Scale:
124dB 0.32Mb (0.079Mb/div)

Seismic Scale:

Time Line Intervals at:1.00 s

0.20in/s (0.050in/s/div) 5.08mm/s (1.270mm/s/div)
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Wampum Hardware: Garner Landfill Project

Seismograph Loc: Proposed Well
Shot Loc: N3542530 W-7830211
Distance: 686 feet

Maximum Ibs per delay: 55
Shot# 1 Operator: Rob Nicks

\
File Name: PROPOSEDWELL052011182.DTA
Number: 182
Date: 5/20/2011
Time: 14:29
Serial Number: 2512
Seismic Trigger: 0.0200 in/s 0.5080 mm/s
Acoustic Trigger: 142 dB
Sample Rate: 1024
Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds
Sensor Gain: 2x
Battery: 7.0

Amplitudes and Frequencies
Acoustic: 118 dB @ 26.9 Hz
(0.16Mb 0.0023psi 0.0160kPa)

Radial: 0.09in/s 2.286mm/s @ 56.8Hz
Vertical: 0.08in/s 2.032mm/s @ 21.3Hz
Transverse: 0.085in/s 2.159mm/s @ 16.0Hz

Graph Information
Duration:0.000s To: 5.500s

Acoustic Scale:
120dB 0.20Mb (0.050Mb/div)

Seismic Scale:
0.20in/s (0.050in/s/div) 5.08mm/s (1.270mm/s/div)

Time Line Intervals at:1.00 s
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Wampum Hardware: Garner Landfill Project

Seismograph Loc: Landfill Perimeter
Shot Loc: N E

Distance: feet

Maximum Ibs per delay:

Shot# Operator: Rob Nicks

\
File Name: LDFILLPERIMETERO052411155.DTA
Number: 155
Date: 5/24/2011
Time: 14:48
Serial Number: 1891
Seismic Trigger: 0.0500 in/s 1.2700 mm/s
Acoustic Trigger: 142 dB
Sample Rate: 1024
Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds
Sensor Gain: 2x
Battery: 7.0

Amplitudes and Frequencies
Acoustic: 121 dB @ 8.3 Hz
(0.22Mb 0.0032psi 0.0220kPa)

Radial: 0.13in/s 3.302mm/s @ 25.6Hz
Vertical: 0.23in/s 5.842mm/s @ 25.6Hz
Transverse: 0.18in/s 4.572mm/s @ 23.2Hz
Calibration Date:4/22/2010

Graph Information
Duration:0.000s To: 5.500s

Acoustic Scale:
121dB 0.22Mb (0.056Mb/div)

Seismic Scale:
0.23in/s (0.058in/s/div) 5.84mm/s (1.461mm/s/div)

Time Line Intervals at:1.00 s
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Wampum Hardware: Garner Landfill Project
Seismograph Loc: Proposed Well
Shot Loc: N E
Distance: feet
Maximum Ibs per delay:
Shot# Operator: Rob Nicks

\
File Name: PROPOSEDWELL052411191.DTA
Number: 191
Date: 5/24/2011
Time: 14:48
Serial Number: 2512
Seismic Trigger: 0.0200 in/s 0.5080 mm/s
Acoustic Trigger: 142 dB
Sample Rate: 1024
Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds
Sensor Gain: 2x
Battery: 7.0

Acoustic:

Amplitudes and Frequencies

120 dB @ 39.3 Hz

(0.20Mb 0.0029psi 0.0200kPa)
Radial: 0.125in/s 3.175mm/s @ 56.8Hz
Vertical: 0.125in/s 3.175mm/s @ 18.2Hz
Transverse: 0.14in/s 3.556mm/s @ 30.1Hz
Calibration Date:4/22/2010

Seismic Scale:

Duration:0.000s To: 5.500s

Acoustic Scale:
120dB 0.20Mb (0.050Mb/div)

0.20in/s (0.050in/s/div) 5.08mm/s (1.270mm/s/div)
Time Line Intervals at:1.00 s
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Wampum Hardware: Garner Landfill Project
Seismograph Loc: Landfill Perimeter

Shot Loc: N E

Distance: feet

Maximum Ibs per delay:
Shot# Operator: Rob Nicks

\
File Name: LDFILLPERIMETERO052611157.DTA

Number: 157

Date: 5/26/2011
Time: 12:37

Serial Number: 1891

Seismic Trigger: 0.0500 in/s 1.2700 mm/s

Acoustic Trigger: 142 dB
Sample Rate: 1024

Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds
Sensor Gain: 2x

Battery: 7.0

Amplitudes and Frequencies
Acoustic: 126 dB @ 23.2 Hz
(0.38Mb 0.0055psi 0.0380kPa)

Radial: 0.12in/s 3.048mm/s @ 23.2Hz
Vertical: 0.415in/s 10.541mm/s @ 24.3Hz
Transverse: 0.285in/s 7.239mm/s @ 21.3Hz

Graph Information
Duration:0.000s To: 5.500s

Acoustic Scale:
126dB 0.40Mb (0.100Mb/div)

Seismic Scale:

Time Line Intervals at:1.00 s
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Wampum Hardware: Garner Landfill Project Number: 192

Seismograph Loc: Proposed Well
Shot Loc: N E

Distance: feet

Maximum Ibs per delay:

Shot# Operator: Rob Nicks

\
File Name: PROPOSEDWELL052611192.DTA

Date: 5/26/2011

Time: 12:37

Serial Number: 2512

Seismic Trigger: 0.0200 in/s 0.5080 mm/s
Acoustic Trigger: 142 dB

Sample Rate: 1024

Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds

Sensor Gain: 2x

Battery: 7.0

Amplitudes and Frequencies
Acoustic: 122 dB @ 10.4 Hz
(0.24Mb 0.0035psi 0.0240kPa)

Radial: 0.145in/s 3.683mm/s @ 20.4Hz
Vertical: 0.165in/s 4.191mm/s @ 18.2Hz
Transverse: 0.16in/s 4.064mm/s @ 24.3Hz

Graph Information
Duration:0.000s To: 5.500s

Acoustic Scale:
122dB 0.25Mb (0.063Mb/div)

Seismic Scale:
0.20in/s (0.050in/s/div) 5.08mm/s (1.270mm/s/div)

Time Line Intervals at:1.00 s
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Wampum Hardware: Garner Landfill Project
Seismograph Loc: Landfill Perimeter

Shot Loc: N E

Distance: feet

Maximum Ibs per delay:
Shot# Operator: Rob Nicks

\
File Name: LDFILLPERIMETER060111159.DTA
Number: 159
Date: 6/1/2011
Time: 15:00
Serial Number: 1891
Seismic Trigger: 0.0500 in/s 1.2700 mm/s
Acoustic Trigger: 142 dB
Sample Rate: 1024
Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds
Sensor Gain: 2x
Battery: 7.1

Amplitudes and Frequencies
Acoustic: 132 dB @ 24.3 Hz
(0.78Mb 0.0113psi 0.0780kPa)

Radial: 0.125in/s 3.175mm/s @ 20.4Hz
Vertical: 0.105in/s 2.667mm/s @ 30.1Hz
Transverse: 0.08in/s 2.032mm/s @ 30.1Hz
Calibration Date:4/22/2010

Duration:0.000s To: 5.500s

Acoustic Scale:
132dB 0.80Mb (0.199Mb/div)

Seismic Scale:
0.20in/s (0.050in/s/div) 5.08mm/s (1.270mm/s/div)

Time Line Intervals at:1.00 s
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Seismograph Loc: Proposed Well
Shot Loc: N E

Distance: feet

Maximum Ibs per delay:

Shot# Operator: Rob Nicks

Wampum Hardware: Garner Landfill Project

\
File Name: PROPOSEDWELL060111199.DTA
Number: 199
Date: 6/1/2011
Time: 15:00
Serial Number: 2512
Seismic Trigger: 0.0200 in/s 0.5080 mm/s
Acoustic Trigger: 142 dB
Sample Rate: 1024
Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds
Sensor Gain: 2x
Battery: 7.0

Amplitudes and Frequencies
Acoustic: 116 dB @ 15.0 Hz
(0.12Mb 0.0017psi 0.0120kPa)

Radial: 0.09in/s 2.286mm/s @ 24.3Hz
Vertical: 0.175in/s 4.445mm/s @ 17.6Hz
Transverse: 0.18in/s 4.572mm/s @ 23.2Hz
Calibration Date:4/22/2010

Duration:0.000s To: 5.500s

Acoustic Scale:
120dB 0.20Mb (0.050Mb/div)

Seismic Scale:
0.20in/s (0.050in/s/div) 5.08mm/s (1.270mm/s/div)

Time Line Intervals at:1.00 s

Graph Information
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Wampum Hardware: Garner Landfill Project

Seismograph Loc: Landfill Perimeter
Shot Loc: N E

Distance: feet

Maximum Ibs per delay:

Shot# Operator: Rob Nicks

\
File Name: LDFILLPERIMETER060311162.DTA
Number: 162
Date: 6/3/2011
Time: 14:40
Serial Number: 1891
Seismic Trigger: 0.0500 in/s 1.2700 mm/s
Acoustic Trigger: 142 dB
Sample Rate: 1024
Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds
Sensor Gain: 2x
Battery: 6.9

Amplitudes and Frequencies
Acoustic: 128 dB @ 10.8 Hz
(0.52Mb 0.0075psi 0.0520kPa)

Radial: 0.185in/s 4.699mm/s @ 21.3Hz
Vertical: 0.365in/s 9.271mm/s @ 30.1Hz
Transverse: 0.215in/s 5.461mm/s @ 23.2Hz

Graph Information
Duration:0.000s To: 5.500s

Acoustic Scale:
128dB 0.50Mb (0.126Mb/div)

Seismic Scale:
0.37in/s (0.093in/s/div) 9.40mm/s (2.350mm/s/div)

Time Line Intervals at:1.00 s
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Wampum Hardwar e: Garner Landfill Project

Seismograph Loc: Proposed Well
Shot Loc: N E
Distance: feet

Maximum Ibs. per delay:
Shot # Operator: Rob Nicks

File Name: NO TRIGGER
Number: 009

Date: 6/3/11

Time: 14:40

Serial Number: 2512

Seismic Trigger: 0.0200 in/s 0.5080 mm/s
Acoustic Trigger: 142 dB
Sample Rate: 1024

Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds
Sensor Gain: 2x

Battery: 7.0

Amplitudes and Frequencies
dB @ - Hz
(0.0Mb 0.0000psi 0.0000kPa)

Radial: <0.02in/s 0.00mm/s @ ---Hz
Vertical: <0.02in/s 0.000mm/s @ ---Hz
Transverse: <0.02in/s 0.00mm/s @ ---Hz
Displacement: 0.0000in 0.0000mm
Acceleration: 0.00000g's

Acoustic:

Acoustic

120dB

0.02in/s

Graph Information

Duration: 0.000s To: 5.500s

Scale:

0.20Mb  (0.050Mb/div)

Seismic Scale:

(0.050in/s/div) 5.08mm/s (1.270mm/s/div)

Time Line Intervals at: 1.00 s
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Wampum Hardware: Garner Landfill Project

Seismograph Loc: Landfill Perimeter
Shot Loc: N E

Distance: feet

Maximum Ibs per delay:

Shot# Operator: Rob Nicks

\
File Name: LDFILLPERIMETER060611163.DTA

Number: 163

Date: 6/6/2011

Time: 15:37

Serial Number: 1891

Seismic Trigger: 0.0500 in/s 1.2700 mm/s
Acoustic Trigger: 142 dB
Sample Rate: 1024

Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds
Sensor Gain: 2x

Battery: 7.0

Amplitudes and Frequencies
Acoustic: 130 dB @ 13.1 Hz
(0.64Mb 0.0093psi 0.0640kPa)

Radial: 0.355in/s 9.017mm/s @ 12.4Hz
Vertical: 0.12in/s 3.048mm/s @ 24.3Hz
Transverse: 0.395in/s 10.033mm/s @ 12.1Hz

Graph Information
Duration:0.000s To: 5.500s

Acoustic Scale:
130dB 0.63Mb (0.158Mb/div)

Seismic Scale:
0.40in/s (0.100in/s/div) 10.16mm/s (2.540mm/s/div)

Time Line Intervals at:1.00 s
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Wampum Hardware: Garner Landfill Project

Seismograph Loc: Proposed Well
Shot Loc: N E

Distance: feet

Maximum Ibs per delay:

Shot# Operator: Rob Nicks

File Name: SN20110607203.DTB
Number: 203

Date: 6/6/2011

Time: 15:37

Serial Number: 2512

Seismic Trigger: 0.0200 in/s 0.5080 mm/s
Acoustic Trigger: 142 dB

Sample Rate: 1024

Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds

Sensor Gain: 2x

Battery: 7.0

Amplitudes and Frequencies
Acoustic: 112 dB @ 23.2 Hz
(0.08Mb 0.0012psi 0.0080kPa)

Radial: 0.035in/s 0.889mm/s @ 12.1Hz
Vertical: 0.06in/s 1.524mm/s @ 13.1Hz
Transverse: 0.055in/s 1.397mm/s @ 16.0Hz

Graph Information

Acoustic Scale:

Seismic Scale:

Duration:0.000s To: 5.500s

120dB 0.20Mb (0.050Mb/div)

0.20in/s (0.050in/s/div) 5.08mm/s (1.270mm/s/div)
Time Line Intervals at:1.00 s
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\
File Name: LDFILLPERIMETER060811165.DTA

Wampum Hardware: Garner Landfill Project Numnber: 165
Seismograph Loc: Landfill Perimeter _I?_ate: 61/;3/3211
. Ime:. .
ShotLoc: N E Serial Number: 1891
Distance: feet Seismic Trigger: 0.0500 in/s 1.2700 mm/s
; . Acoustic Trigger: 142 dB
Maximum Ibs per delay: _ sample Rate: 1024
Shot # Operator: Rob Nicks Record Duration: 5.0 Seconds

Pre-Trigger: 0.50 Seconds
Sensor Gain: 2x

Battery: 7.0
Amplitudes and Frequencies Graph Information
Acoustic: 134 dB @ 26.9 Hz Duration:0.000s To: 5.500s
Radial: 0.365in/s 9.271mm/s @ 19.6Hz 134dB 1.00Mb (0.251Mb/div)
Vertical: 0.175in/s 4.445mm/s @ 34.1Hz Seismic Scale:
Time Line Intervals at:1.00 s
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Wampum Hardware: Garner Landfill Project

Seismograph Loc: Proposed Well
Shot Loc: N E

Distance: feet

Maximum Ibs per delay:

Shot# Operator: Rob Nicks

\
File Name: PROPOSEDWELL060811210.DTA
Number: 210
Date: 6/8/2011
Time: 16:01
Serial Number: 2512
Seismic Trigger: 0.0200 in/s 0.5080 mm/s
Acoustic Trigger: 142 dB
Sample Rate: 1024
Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds
Sensor Gain: 2x
Battery: 7.0

Amplitudes and Frequencies
Acoustic: 116 dB @ 46.5 Hz
(0.12Mb 0.0017psi 0.0120kPa)

Radial: 0.06in/s 1.524mm/s @ 39.3Hz
Vertical: 0.08in/s 2.032mm/s @ 28.4Hz
Transverse: 0.05in/s 1.27mm/s @ 34.1Hz

Graph Information
Duration:0.000s To: 5.500s

Acoustic Scale:
120dB 0.20Mb (0.050Mb/div)

Seismic Scale:
0.20in/s (0.050in/s/div) 5.08mm/s (1.270mm/s/div)

Time Line Intervals at:1.00 s
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Wampum Hardwar e: Garner Landfill Project

Seismograph Loc: Landfill Perimeter

Shot Loc: N E

Distance: feet

Maximum Ibs. per delay:
Shot # Operator: Rob Nicks

File Name: NO TRIGGER
Number: 000

Date: 6/14/11

Time: 15:28

Serial Number: 1891

Seismic Trigger: 0.0500 in/s 1.2700 mm/s
Acoustic Trigger: 142 dB
Sample Rate: 1024

Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds
Sensor Gain: 2x

Battery: 7.0

Amplitudes and Frequencies
dB @ - Hz
(0.0Mb 0.0000psi 0.0000kPa)

Radial: <0.05in/s 0.00mm/s @ ---Hz
Vertical: <0.05in/s 0.000mm/s @ ---Hz
Transverse: <0.05in/s 0.00mm/s @ ---Hz
Displacement: 0.0000in 0.0000mm
Acceleration: 0.00000g's

Acoustic:

Acoustic

120dB

0.05in/s

Graph Information

Duration: 0.000s To: 5.500s

Scale:

0.20Mb  (0.050Mb/div)

Seismic Scale:

(0.050in/s/div) 5.08mm/s (1.270mm/s/div)

Time Line Intervals at: 1.00 s
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Wampum Hardwar e: Garner Landfill Project

Seismograph Loc: Proposed Well
Shot Loc: N E
Distance: feet

Maximum Ibs. per delay:
Shot # Operator: Rob Nicks

File Name: NO TRIGGER
Number: 000

Date: 6/14/11

Time: 15:28

Serial Number: 2512

Seismic Trigger: 0.0200 in/s 0.5080 mm/s
Acoustic Trigger: 142 dB
Sample Rate: 1024

Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds
Sensor Gain: 2x

Battery: 7.0

Amplitudes and Frequencies
dB @ - Hz
(0.0Mb 0.0000psi 0.0000kPa)

Radial: <0.02in/s 0.00mm/s @ ---Hz
Vertical: <0.02in/s 0.000mm/s @ ---Hz
Transverse: <0.02in/s 0.00mm/s @ ---Hz
Displacement: 0.0000in 0.0000mm
Acceleration: 0.00000g's

Acoustic:

Acoustic

120dB

0.02in/s

Graph Information

Duration: 0.000s To: 5.500s

Scale:

0.20Mb  (0.050Mb/div)

Seismic Scale:

(0.050in/s/div) 5.08mm/s (1.270mm/s/div)

Time Line Intervals at: 1.00 s
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File Name: 1891201106161333170.DTB

Wampum Hardware: Garner Landfill Project Number: 170
Seismograph Loc: Landfill Perimeter _I?_ate: 61/3%%/5011
. Ime:. .
ShotLoc: N E Serial Number: 1891
Distance: feet Seismic Trigger: 0.0500 in/s 1.2700 mm/s
; . Acoustic Trigger: 142 dB
Maximum Ibs per delay: _ sample Rate: 1024
Shot # Operator: Rob Nicks Record Duration: 5.0 Seconds

Pre-Trigger: 0.50 Seconds
Sensor Gain: 2x

Battery: 7.0
Amplitudes and Frequencies Graph Information
Acoustic: 131 dB @ 16.5 Hz Duration:0.000s To: 5.500s
Radial: 0.175in/s 4.445mm/s @ 17.0Hz 131dB 0.71Mb (0.177Mb/div)
Vertical: 0.115in/s 2.921mm/s @ 28.4Hz Seismic Scale:
Time Line Intervals at:1.00 s
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File Name: 2512201106161333217.DTB

Wampum Hardware: Garner Landfill Project Number: 217

Seismograph Loc: Proposed Well
Shot Loc: N E

Distance: feet

Maximum Ibs per delay:

Shot# Operator: Rob Nicks

Date: 6/16/2011

Time: 13:33

Serial Number: 2512

Seismic Trigger: 0.0200 in/s 0.5080 mm/s
Acoustic Trigger: 142 dB

Sample Rate: 1024

Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds

Sensor Gain: 2x

Battery: 7.1

Amplitudes and Frequencies
Acoustic: 121 dB @ 42.6 Hz
(0.22Mb 0.0032psi 0.0220kPa)

Radial: 0.065in/s 1.651mm/s @ 25.6Hz
Vertical: 0.06in/s 1.524mm/s @ 36.5Hz
Transverse: 0.085in/s 2.159mm/s @ 26.9Hz

Graph Information
Duration:0.000s To: 5.500s

Acoustic Scale:
121dB 0.22Mb (0.056Mb/div)

Seismic Scale:
0.20in/s (0.050in/s/div) 5.08mm/s (1.270mm/s/div)

Time Line Intervals at:1.00 s

- AJLWW% C\aly\
- Cal 0.51
= Cal 0.50
- Cal 0.51
65 ‘ls ‘Zs ‘35 ‘45 ‘55
Particle Velocity Versus Frequency - USBM Limits (R1 8507, 1980)

10.00 Radial - in/s (mm/s) 10.00 Vertical - in/s (mm/s) 10.00  Transverse - in/s (mm/s)

(254.00) (254.00) (254.00)

1.00
(25.40)

1.00
(25.40)

1.00
(25.40)

0.10 0.10 0.10
(2.54) ¢ X (2.54) ¢ « (2.54) ¢ X X<
C Xy 2X %y B X x B xX X x
- Kooy, 2 - X XXX X - x XX x
B XXXX XX - X FY Ay - Wy
0.01 R XX\‘X\X\)\(HH 0.01 Ll X>\(X)\( \X\HH 0.01 Ll XX\)X\ RN
(0.25) L 10 100 (0.25)L 100 (0.25)L 10 100
Frequency (Hz) Frequency (Hz) Frequency (Hz)




File Name: 1891201106201052172.DTB

Wampum Hardware: Garner Landfill Project Number: 172
Seismograph Loc: Landfill Perimeter Date: 6/20/2011
Shot Loc: N E Time: 10:52

Distance: feet
Maximum Ibs per delay:
Shot# Operator: Rob Nicks

Serial Number: 1891

Seismic Trigger: 0.0500 in/s 1.2700 mm/s
Acoustic Trigger: 142 dB

Sample Rate: 1024

Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds

Sensor Gain: 2x

Battery: 7.1

Amplitudes and Frequencies
Acoustic: 119 dB @ 5.5 Hz
(0.18Mb 0.0026psi 0.0180kPa)

Radial: 0.065in/s 1.651mm/s @ 34.1Hz
Vertical: 0.10in/s 2.54mm/s @ 42.6Hz
Transverse: 0.07in/s 1.778mm/s @ 42.6Hz
Calibration Date:1/25/2011

Graph Information
Duration:0.000s To: 5.500s

Acoustic Scale:
120dB 0.20Mb (0.050Mb/div)

Seismic Scale:
0.20in/s (0.050in/s/div) 5.08mm/s (1.270mm/s/div)

Time Line Intervals at:1.00 s

Cal 1.00

Cal 0.51

5

M\

Cal 0.51

:

M\

Cal 0.51

WMMWWWW M N
65 ‘ls ‘Zs ‘35 ‘45 ‘55
Particle Velocity Versus Frequency - USBM Limits (R1 8507, 1980)
10.00 Radial - in/s (mm/s) 10.00 Vertical - in/s (mm/s) 10.00  Transverse - in/s (mm/s)
(254.00) (254.00) (254.00)

1.00
(25.40)

1.00
(25.40)

1.00
(25.40)

0.10| 0.10| . 0.10|
(2.54) £ o (2.54) XX (2.54) ol

- " - ANA - WX

- XK - X X - Xox X x

B NOLH X - WX X B x3Xx wr v X

i xR X L x i ook X

001 | \\HH‘ | I 001‘ | \\HH‘ | I 001 | \\HH‘ | I
(0.25) 1 10 100 (0.25)L 100 (0.25)1 10 100
Frequency (Hz) Frequency (Hz) Frequency (Hz)




Wampum Hardware: Garner Landfill Project

Seismo

graph Loc: Proposed Well

Shot Loc: N E
Distance: feet
Maximum Ibs per delay:

Shot #

Operator: Rob Nicks

File Name: 2512201106201052219.DTB
Number: 219

Date: 6/20/2011

Time: 10:52

Serial Number: 2512

Seismic Trigger: 0.0200 in/s 0.5080 mm/s
Acoustic Trigger: 142 dB

Sample Rate: 1024

Record Duration: 5.0 Seconds
Pre-Trigger: 0.50 Seconds

Sensor Gain: 2x

Battery: 7.2

Acoustic:

Radial: 0.

Amplitudes and Frequencies
114 dB @ 30.1 Hz
(0.10Mb 0.0015psi 0.0100kPa)

055in/s 1.397mm/s @ 22.2Hz

Vertical: 0.05in/s 1.27mm/s @ 14.6Hz
Transverse: 0.075in/s 1.905mm/s @ 21.3Hz
Calibration Date:11/9/2009

Graph Information

Duration:0.000s To: 5.500s

Acoustic Scale:
120dB 0.20Mb (0.050Mb/div)

Seismic Scale:
0.20in/s (0.050in/s/div) 5.08mm/s (1.270mm/s/div)

Time Line Intervals at:1.00 s
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Fermit Numbper.

. WAMPUM HARDWARE CO. e —
92-31 Blast Report 52800

Co. Blasting for:

0 By

s < i +/(..U&A Date: &/Za/g'i Timeﬁpq M
- SV '
Distance: i as denved from survey marker, aerial photo, map, @Hange Finder or direct measurement CIRCLE ONE:

Drrectlon;. in Degrees: 30 ‘ﬁe to nearest occupied building NAME: Ce. !
irec;-gns in Degrees: _.Ji‘_.__to nearest building NAME:; m Ld 1

- N
Weather: SLAM.M;;L_ Temperature: _&Q___ Wind Direction: ;LA ___Wind Velocntysmgh__ EST.
Material Blastedzw Stemming Type.S‘;'gx: pAE, N-20% X1t

(top)  (deck)

‘ ] é
~—___No. of Holes: B L'a 8 Burden: j_ Spacing: _;8,___ Diameter of holes:._;":i;_._ Depth é:@

MATERIALS USED IN BLASTING SHOT
Manufacturer . Product & Size . Amount

k2 £
ANES Bags 50 2 een
w& _Bagstgs Yo # Bo*

Totai Weight of Explosives: 7-;1 20 "
N Bk weight of Explosives per hole: 2S5 #

Number of Holes per delay:

Maximum weight of explosives detonated within 8 ms: S O

It holes were decked Ibs. per deck used: _ 2% ook o Y | -3 R 4_X 5 ;
INITIATION SYSTEM Electric Seqpential--D Electric, Type of BM x . : _ Non-Electric E/
Machine Seton: K ms. No. of Cirguits used: b. 4 _Were mats used? aNE :

Scaled Distance: ez- s \‘9 Number of people on sho.t NAMES of shot crew 3- QL W),

SEISMOGRAPH INFORMATION

# 6 2 -
Location of Seismograph: C.ﬂ?_'ﬁ l N\ il 1 Distance 581 _4. & ; H __from blast
Name of Operator & Company Mﬁ_uc

Type of Instrument: MSBMJ NO: ‘ qu [ 2»5- Z ‘ _
Calibration Date: oy i Readings: T " L i 2.‘-[ db. O.a 08 S

Calibration Date: __ "7 Readings: i Vv L j , 8 db. O. O?O

Blaster in Charge: w B\
(Print) 5

If Blast Occurs After Scheduled Blasting Hours, PLEASE EXPLAIN:

(S:gnature) (License Number)

GComments:_SNot Locatiaw |
N 255 Sa( =

s tamamA® AA 3 aAan?
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! B.L. Nﬁmber g
qz_...B i WAMPUM HARDWARE CO. : 5 3 80 l

Blast Report

Permit Number.

: _ i
Co. Blasting for: ;— il § !— A A "m._' LWICA Date: '5 /2"{/! Time: 2 48 P-a,
- 528’ : ;

Distance: ___asderived from survey marker, aerta! photo, map“ange Finder or direct measurement CIRCLE ONE:

Q%r{z:ons'in Degrees._é&to nearest occupied building NAME: __C.Qf
. - - s
Di 35 in Degrees-gﬂ(a__.to nearest building NAME: M /E

Weather: Suiung 4 Temperature: ﬂ_s__Wmd Direction: LA.!_Wmd Velocity: sfm;z‘:xssr

'i Material B!asted M@r\é Stemming Type: S—_m\_sg 5 '—i*l@. # ft

(top) (deck)

e | : #
No. of Holes: __ é ¥ Burden: mmg_; Spacing: _Lbiameter of ho!es:__ﬂ_._ Depthzz_iq

MATERIALS USED IN BLAST’NG SHOT
Manufacturer Product & Size Amount

byr_uo © Ss84<o0”

Dyaro Soackan amm Sq"’

A G "
Total Weight of Explosives: ___+ 5 O &

" AR Weight of Explosives per hole: [ e]@, il
“Number of Holes per delay: ;Z._‘ng_dzlaa
Maximum weight of explosives detonated within 8 ms: Z.o0* _
If holes were decked Ibs. per deck used: K1 . X 2 A -3 X 4 X . 5 —'
INITIATION SYSTEM Electric SequentiaI—D Electric, Type of BM __ X_ _ i - Non-Electric B/
~ Machine Set on: _X____H ms. No. of Cirguits used: X Were mats used? ‘__L_& .
Sca[ed Dlstance 3.3 i 35 - Number of people on shot @ NAMES of shot crew QQ&.L&);-.—

; # u;& L . _
k SEISMOGRAPH INFORMATION . : ’
2 s s281 3
Location of Seismograph: Distance - 7 3q from blast

Name of Operator & Company SC\U S 52—2 SNl T,

. Type of Instrument: '\‘Om“vr) Tooo Serial NO:M

CalibrationDate: &7 7 -Fleédi_ngs: ; X LY . £ %1\ db. O 2-3
Calibration Date: __~ 77 Readings: T v L \7-0 . \'—!
Blaster in Charge® H M M\ ALa A Lo

(S:gnature) (License Number)

(Print) Y
If Blast Occurs After Scheduled Blasting Hours, PLEASE EXPLAIN:

Comments: Sh0+ LvOC‘Q.‘V!’IO [ &
RLAS ¢ 427, . 82

! 33126 3: 5 :1"
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If needing more room use another shot report.

Indicate All Information

Show all holes, number circuits and indicate ca
'Locate free faces, solid

. Indicate NORTH on dia

Show how the Bore hole'was loadéd indicate
List manufa

gram.

area & any previously blasted material.

p number next to hole and hole to hole wiring. (Béiow) :

? stemming and decks if the hole was déckad.
cture of Detonators with list of Dei

ay No.’s and the number used of each delay.:
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Permit Number. —_—~————
g2- 31 WAMPUM HARDWARE CO. B Nurriber 5756
Blast Report a
Co. Blasting for: MMM\ML&QQ\D&E 26/} Time:{ 1137
. S - : : 4
Distance: Ll 1 as derived fron; survey marker, aerial photo, map, @ Range Finder or direct measurement CIRCLE ONE:
,7;} egliops in Degrees: . —— to nearest occupied building NAME:
irections in Degrees: %m nearegt building NAME: m LL) *® ﬂ

Weather: 4%__ _ Temperature: —3> _ _ Wind Direction: _I..A.E. Wind Velocity: _‘ 'ﬂ:F[lEST.

Material Blasted:&SGM \-"O C. K Stemming Type: 5+0 NE "'"" I 7ft
(top)  (deck)

7 it
No. of Holes: H q Burden:____B______,_ Spacing: 8 Dfameter thoTes _i___ Depth Luo

MATERIALS USED IN BLASTING SHOT
———=—029 VOLED IN BLASTING SHOT

Manufacturer Product & Size _ Amount

3 oS()““F

Qy.h&mm 4g*®

e E 2
i Total Weight of Explosives: 3 (@) Ct#O
- OYNRAX Weight of Explosives per hole: f Z 55

Number of Holes per delay: £
Maximum weight of exp!o_sxyes detonated within 8 ms:
Ifholes weredecked Ibs. perdeckused: _ X 1 _ X 5 X o 3¢ 4__ X 5
INITIATION SYSTEM Electric Sequential-|_] Etectric, Type of BM X Non-Electric E/
Machine Seton: _._i____ ms. No. of Cirguits used: X Were mats used?- LJL
Scaled Drstance Number of people on shot Z NAMES of shot crew A3
:ﬁ 22 W, '—l?. ‘
SE!SMOGRAPH INFORMATION !/ /
& .

Location of Seismograph: _CQ,L / m L\J 1 Distance L{75 y 7q 2. _from blast
Name of Operator & Company ~F%a s a TR adl :ru\JC ‘

Type of Instrument: &ﬂm_&ﬂ@_sgﬁaj NO: IB 3! l ZSI 2 -
' L e w O, 47

Calibration Date: _ =" "~ gaaginge: 7 v ; _
Calibration Date: __—i Readings: ; 4 v L _‘L db. QLL

Blaster in Charge: gﬂé&ﬁhﬂ%_
(Print)

If Blast Occurs After Scheduled Blasting Hours, PLEASE

_‘

(Signature) {License Number)

LAIN:

Sommen $\'\'0+ Lo = pJ
I S v

wWOIgs® 20, 242
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SNaT T M

Permit Number. ; B.L. Number

a2 WAMPUM HARDWARE CO.
Co. Blasting for: Plev Deus * g ' pate: &/ 1 /1] time: 39 p. aA
Distance: L’g 2 2» as derived from survey marker, aerial photo, map@l‘-lange Finder or direct measurement CIRCLE ONE:

Di%lons in Degrees: Am_)—to nearest occupied building NAME: Clé. ‘
' qs in Degrees _&.m nearest building NAME: F(\. L.Lj = ’a

(2]
Weather: S35 1N As 3 Temperature: LWH’}C‘ Direction: £4.5 _ Wind Veloc:ty%ﬂlpb, EST.

Material BIasted:S@MAmQK—Stemming Type: :Sﬁz: NE H-10n _ %

(top) (deck)

P 1
No. of Holes: N-' 2—= Burden: L Spacing: L Diameter of hoies:_q— Depth 8;2-

MATERIALS USED IN BLASTING SHOT
Manufacturer Product & Size . Amount

Auenngs SO* _ 2G0C%
H Yo, ¥

Dorio sparkn Bopsis Al ¥

. Y
Total Weight of Explosives: -2 q 5{&
&
{A Y Weight of Explosives per hole: ..J_Q—_

Number of Holes per delay:

Maximum weight of explosives detonated within 8 ms: ! q @

If holes were decked Ibs. per deck used: X, 1 K 2 e 4 -3 }‘:\ 4 }’: 5

INITIATION SYSTEM Electric Sequential--D Electric, Type of BM b4 Non-Electric @’f
Machine Set on: . ms. No. of Cirguits used: X Were mats used? N_(:‘:._

S

Scaled Distance: %S;_.‘?(ﬁi Number of people on shot @ NAMES of shot crew M‘—
s G |
Al YIER A,

SEISMOGRAPH INFORMATION

Location of Seismograph: uj_v‘a. mw B ‘!. Dlstance 5“"-\ Z.-Z.. f 1 3@ from blast

Name of Operator & Company % (=781 ES Sassmic, Taic . '

Type of Instrument: NN, S 7 ; Serial NO: ggq { ; 2512

Calibration Date: __ =77~ Readings: T v g YR @, O, 1 5

Calibration Date: __“=7====f=__ Readings: T v iw db. C. 8 o
I g _ _ a

Sasn e = it} — ] A\ s 3 (Siaue (License‘;\lumber}

If Blast Occurs After Scheduled Blasting Hours, PLEASE EXPLAIN:

Comments: (;f\ﬁ'}" L.c;c_a'%“?c:!d
NECRE P EYEEY
WGI8° 3G, 2.3




STem | Lead

Typical
Loaded Hole

Indicate All Information

1) Show all-holes, number circuits and indicate cap number nei(t to hole and hole to hole wiring. (Below)
2) Locate free faces, solid area & any previously biasted material.
3) Indicate NORTH on diagram.

Show how the Bore hole was loaded, indicate stemming and decks if the hole was decked.

5) List manufacture of Detonators with list of Delay No.’s and the number used of each delay.
If needing more room use another shot report. . .
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D2NOT D

Permit Number. . B.L. Number :
WAMPUM HARDWARE CO.
q1'51 Blast Report S28ceN

7y i = ! i 4 Py
Co. Blasting for: {. 0@ 2 Yo we ieDMenst | LIC A Date: o /3 /M Timem .,
q ¥ 25 []
Distance: e as derived from survey marker, aerial photo, nm@ange Finder or direct measurement CIRCLE ONE:

B S
,,? éctiogs in Degrees: é_iﬂ__to nearsst occupied building NAME: .gﬁ‘% g
cg'mns in Degrees: _LQ*TO nearest building NAME: m L4 3

o -
Weather:s_uﬂmgr_ Temperature: _%ﬁ“wm Direction:&A 3 Wind Velocity: _g_u_mf_hEST

Material Blaﬂed:sam Love Tl & Stemming Type: S"%‘t) §E il 1t ( Q) ft & gk)
: i g top ec! f
No. of Holes: ®8 Burden:L Spacing: _ & _ Diameter of holes:. -

Depth :‘5;%1&!2#
MATERIALS USED IN BLASTING SHOT
‘Manufacturer _ Product & Size & Amount

Total Weight of Explosives: 81'31
- 125 %
B Aweight of Explosives per hole:

Number of Holg; per delay: [ A} & o d Q.‘Cl%
{25

Maximum weight of explosives detonated within 8 ms:

If holes were decked Ibs. per deck used: y 1 b. N 2 3( -3 b, 4 X 5 T
INITIATION SYSTEM Electric Sequential—-D Electric, Type of BM X Non-Electric IE' o
Machine Set on: X ms. No. of Cirguits used: X Werematsused? DA O

Scaled Distance: 2)_1 -7 4 " Number of people on shot @NAMES of shot crew 'jﬂég .23

3
*ﬁﬁﬁ@&¢x
SEISMOGRAPH INFORMATION

f
Location of Seismograph: Q@%E _ Distance _ "1 22 from blast
- 11D e fson:C TLaC.,

Type of Instrument: I\ e " JEOBO  Serial NO: _i Qq[

Dan :
Calibration Date: __ ¥ ] Readings: T v 2.8 5 Oal
Calibration Date: __~"7 /-~ Readings: <R TSR T R

lels0le

(License Number)

Machine ® 2512 sert ok s, i
! Did Not +i gge.




Typical
Loaded Hale

G :%Téf\’\‘ Load

~Show all holes, number circuits and indicate cap number next

Indicate All iInformation

Locate free faces, solid area & any previously blasted material

Show how the Bore hole was loa

List manufacture of Detonators with list of Dela

y No.’s and the number used of each delay.
- If needing more room use another shot report. s

to hole and hole to hole wiring. (Below)
~ Indicate NORTH on diagram. '

ded, indicate stemming and decks if the hole was decked.
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Norotioles S At ¥ 47

Drill Depth

o (A L d N

@-2 /1

Date

Drill Pattern

Lan Fll

Time

GEOLOGICAL TECHNOLOGIES INC,

Stemming

Representative

Blaster's Shot Layout




Drilt Depth

Drill Pattern

Stemming

sentative

Ropre!

Blaster's Shot Layout




Permit Number. B.L. Number
=3 WAMPUM HARDWARE CO.
Q1.-3} Blast Report SL8o5

Co. Blasting for: '2 \ @ si_Lﬁ'_is;- l.x.“ A 1N Date: @_ﬁ@/ -/_i S_Tme 3_2 5?
Distance: ?Qu " ____asderived from survey marker, aerial photo, mapgnange Finder or direct measurement CIRCLE ONE:
[g%ons in Degrees..&ﬁ@_e_to nearest occupied building NAME:_&C&-E f .
Directiécr;: in Degrees.;m,’l@;_.to nearest building NAME: @; M e N d

Weather: Mﬁamperamre ﬁLWmd Direction: M__Wlnd Velocity: ﬁ»@h EST.

Material Blasted: %Q&Jé Stemming Type: 5 ~8r X
(top) Peck} 7

j JREE :
No. of Holes: ! &“'% ‘:? Burden: j_ Spacing: _&h Diameter of holes:. _ = Depth ‘& 7

MATERIALS USED IN BLASTING SHOT
Manufacturer Product & Stze ) Amount

49507

ﬁﬂ%
7 & =
a0®_

5

) =
Total Weight of Explosives: L-S‘ 5 C) 2_

; F
N AR Weight of Explosives per hole: Q:‘S i
Number of Holes per delay: ! 9@&?’" A '

Maximum weight of explosives detonated within 8 ms: G g

If holes were decked Ibs. per deck used: A 1 }Q 2 paS _3 w4 £ 5. P
Ed

INITIATION SYSTEM Electric Sequential--__| Electric, Type of BM % Non-Electric [’

Machine Set on: ;%_______ ms. No. of Cirguits used: X Were mats used? NG

Scaled Distance: o WA Number of people on shot @.NAMES of shot crew M

Y le@ 8,
SEISMOGRAPH INFORMATION :

L ocation of Seismograph: _;Q,Le, EQ ! MW ff : g Distance Z-ﬁﬁ f %@ from blast
Type of Instrument: NEATS 2 seraino: 18G 1 [ ’2552 :

Calibration Date: __ === _ Readings: ":” v L4 50 ab. _Ds ‘395
Calibration Date: __—7—7— __ Readings: . G 3 v 120 OO0 é@

(License Number)

Blaster in Charge:—={ £8€

v (Signature) .
If Blast Occurs After Scheduled Blasting Hours, PLEASE EXPLAIN

Comments: ﬁ ’%B LLC&'%@:J
5\3 ‘**‘3?’? *ﬂl 55’6

A
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O\ T/
B.L. Number
P WAMPUM HARDWARE CO. i
= 5
HE . Blast Report D51E8C0

Co. Blasting for: %W/ WC A Date: _{= 18_ A time: Y. C i
2.1

Distance: as derived from survey marker, aerial photo, ma@Range Fmder or direct measurement CIRCLE ONE:
. . ; (=]
Durect[ons} in Degrees: l?;Lto nearest occupied building NAME: [ {

go - @
! wecﬂém in Degrees:_‘@_to nearest buﬂdlng NAME: m {2 ) ﬁj

Weather: SUM Nt Temperature: _aLWmd Direction: U\) Wind Velocity: MEST.
Material Blasted: sﬂ.&dm Stemming Type: <_ %‘&’ﬁus ‘-:g:_l& X

{top) {deck)

: , i
No. of Holes: P g 9} Burc!en:_.,;a;~ Spacing: L Diameter of holes;.ﬂ_ Depth H-25

MATERIALS USED IN BLASTING SHOT
Product & Size ) Amount

Permit Number.

‘ Manufacturer

Total Weight of Explosives: 3 4 7 O
™M AX  Weight of Explosives per hole: q &) #
Number of Holes per delay: _L_%f-_‘"_é;elg%

Maximum weight of explosives detonated within 8 ms: El O O -~
If holes were decked Ibs. per deck used: X 1 % o 7& 3 X 4 X 5 _
INITIATION SYSTEM Electric Sequenﬁal—-D Electric, Type of BM A Non-Electric B//
Machine Seton: _____ % ms. No. of Cirguits used: K Were mats used? _ IN©
Scaled Distance: 7 ﬁw ] % @ Number of people on shot IZ NAMES of shot crew ML“
Tolee ul

# SEISMOGRAPH INFORMATION _
Location of Seismograph: C,&“ P Mw i l Distance wfmm biast
Name of Operator & Company _ - ! < ,?‘ i} ._.1;?4 C.
Type of Instrument: w Serial NO: 1 8 qﬂ. ! g 'Z-SE Z
Calibration Date: _."‘/—i Readings: : T Vv L E Bql db. M
Calibration Date: =———7———71=_ Readings: T v L \ 2—0 db. ;O;_O;&Q

.V bbb

(Slgnalure) (License Number)

t"ﬂ 5
Blaster in Charge: - L{ U) ; i _
(Print) {

If Blast Occurs After Scheduled Blasting Hours, PLEASE EXPLAIN:

Comments: S\f\ﬁ'\%_ ( e1& ﬂ“(’:@\\j
N ALC d9 , Sua
W OTE® 30, 287,




L

Typical
Loadgd Hole

STEP"\! Lood

Indicate All information

Show allholes, number circuits and indicate cap number next

Locate free faces, solid area & any previously blasted material.

Indicate NORTH on diagram. . el o
“Show how the Bore hole was loaded, indicate stemming and decks if the hole
List manufacture of Detonators with list of Del

If-needing more room use another shot report

to hole and hole fo hole wirin'g.-(Bélow)

wés decked.

ay No.’s and the number used of each delay. -
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ONCT T

Permit Number, — B.L. Number__
Ge-3! WAMPUM HARDWARE CO. S7806

Blast Report

Co. Blasting for: %_MML/ WCA Date: _L‘?_S;L:_ Time: 4. C i
2.1

Distance: as derived from survey marker, aerial photo, mad: GPS,ERange Finder or direct Teasurement CIRCLE ONE:

=]
! Directions in Degrees: j_étho nearest occupied building NAME: ( =) 1 {
Grrecfsoérs in Degrees._‘ﬁﬂ_to nearest building NAME: m {2 ) '.t;':j

Weather: ON Temperature: ‘ELWmd Direction: U\) Wind Velocity: &Q_EST.

Material Blasted: )¢ b3

Stemming Type: £ ‘:E-=f5ﬂ X #
(top)  (deck)

: T : i
No. of Holes: i 2 91 Burden:_.ﬁ_ Spacing:_LDiameter of holes:.j‘ Depth H$-2<

MATERIALS USED IN BLASTING SHOT
\\) Manufacturer ) Product & Size _ Amount

2Q50*
T0*

2 w
Total Weight of Explosives: < | 7 O
MAX  Weight of Explosives per hole: et { #

Number of Holes per delay: M

Maximum weight of explosives detonated within 8 ms: E\ O O

If holes were decked Ibs. per deck used: X 1 3G 2 A 3 K 4 X 5

INITIATION SYSTEM Electric Sequent;al--[:l Electric, Type of BM A Non-Electric B/
Machine Set on: ). ms. No. of Cirguits used: ___ X Were mats used? _ IN©

Scaled Distance: 7 ‘l @ Number of people on shot @ NAMES of shot crew ::YC‘E- 8% v

e i, s )

SEISMOGRAPH INFORMATION :
Location of Seismograph: cﬁ-“. j Mw * 1 Distance 2.1} ¢ ! l@@lt from blast
Name of Operator & Company M@ <.
Type of Instrument: M@m S 7800 SerialNo: 1829 { E 75417
Calibration Date: __“—/—i: Readings: : T vV L i Bd\?i db. M
Calibration Date: =77~ Readings: T v L1200 o O, 080

Blaster in Charge: \Bﬁ%pk{m U) !hﬁ? £ _- ._ ' (o&@fo

10 —
(Print) (Slgnature) (License Number)
If Blast Occurs After Scheduled Blasting Hours, PLEASE EXPLAIN:

Comments: ﬁ‘f\ﬁ%—' ! Nelele ’{"i (SX )
N A 42, Sy’
!_L} 678 = 5@ £ LEL




L

Ty ical
Loadgd Hole

stem | Lood

3) Indicate NORTH on diagram. .

1) Show aﬂ;hoies, number circuits and indicate ca
2) Locate free faces, solid area & any previously blasted material.

4) Show how the Bore hole was loaded, indicate ste
5) List manufacture of Detonators with list of Deia
- If.needing more room use another shot report.

Indicate All information

mming and decks if the hole was décked.
y No.’s and the number used of each delay. .

p number next to hole and hole to hole wiring..{B__éiow)
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ONoET "

Permit b L.
ermit Number. a 5 -5g WAMPUM HARDWARE CO. B.L. Number. 518(}8
35 Blast Report '
Co. Blasting for: \ 2 3 =& +!WCQ Date: (ﬁ//é/” ﬁme:—j—:;g-?h_P-M
207 - :
Distance: as derived from gunrey marker, aerial photo, map@ Range Finder or direct measurement CIRCLE ONE:
Directions ir) Degrees: to nearest occupied building NAME: €. !
: Q 3

igction in Degrees:_m_to nearest building NAME: L)L) }ki

' O }
Weather: L_le% Temperature: &LWmd Direction: Wind Velocrty 8 h EST.
Material Blasted: % LT K Stemming Type: %{'ﬁwa—i L‘g Sﬂ X

(top) (deck)

: ' il
Mo. of Holes: é O Burden:‘g; Spacing:LDiameter of holes:,_‘_"i‘ Depth M

MATERIALS USED IN BLASTING SHOT
Manufacturer Product & Size ) Amount

D\.Mo B Bags 50 72 500"

w
Total Weight of Explosives: 1 S "“ 0
A
™M AR Weight of Explosives per hole:

Number of Hq%s per delay: —Mé
Maximum weight of explosives detonated within 8 ms: @Sﬁ

If holes were decked Ibs. per deck used: _x_1 -_)(._2 X -3 )Q 4 K 5

INITIATION SYSTEM Electric Sequential-—D Electric, Type of BM X Non-Electric Q/
Machine Set on: WL ms. No. of Cirguits used: K Were mats used? _INO

Scaled Distance: _:&.L Number of people on shot [Z.NAMES of shot crew _Ydé- L’L}
Tolee .

SEISMOGRAPH INFORMATION f
Location of Seismograph: Q-Q, ! MLL.S d 1 Distance 2 i I iosé from blast
Name of Operator & Company QQLJ WS QQ LSV, TV NIC,
Type of Instrument: NOr’\.a S 7806 Serial NO: ! 8q [ / ZSﬂZ.
Calibration Date: ﬂ Readings: T \" L § 3 ‘ﬁ db. O Fl é 75‘
Calibration Date: _~""7— 7 Readings: T v L_1Z 3 db. Qaﬁfﬁi

Blaster in Charge: _{S€ 0N g {1/ 011 ’ AL A L e A (AQ;OQ

(Slgnature) (License Number)

If Blast Occurs After Scheduled Blasting Hours, PLEASE EXPLAIN:

Comments: CSL'\(\"“ ' B CI‘LI ONJ
NESTESY TS
WIS 20 . 249




Typical
Loadgd Hole

-]

™

[ b

Indicate All Information

Show _allrkho{es, number circuits and indicate cap number next to hole and hole to hole

SolID

222 Dek B350 s

20 E_.‘z_.*rsé N7 e

) wiring. (Below)
2) Locate free faces, solid area & any previously blasted material. e '
3) Indicate NORTH on diagram. ; P
4)  Show how the Bore hole was loaded, indicate stemming and decks if the hole was decked.
5) List manufacture of Detonators with list of Delay No.’s and the number used of each delay.
It needing more room use another shot report. '
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" e

Armstrong Explosives-Kittanning #4874 P.001 /002

Permit Number._- B.L. Number
WAMPUM HARDWARE CO. T
Q2-31 Blast Report S2809
Go. Blasting for pate:_© 2O/ L] Time: 00 ' 52 A.mA
Distance: "‘ _’:_5_ as derived from smvey marker, aerial photo, mn. Range Finder or direct measurement CIRCLE ONE:
in Degrees:_=2¥ 2 330° to nearest occupled building NAME: ce-:ll'

%ﬁg in Degrees: _QS.___to nearest building NAME:
Wind Direction: _{_4_).. Wind Velocity: ‘_'{mAL

Weamenm Temperaturo: _g_‘,___
Material Biasted: < K Stemming Type S MV E S (deck)
No. of Holes:_;lb — Burden: _3 — Spacing: 8 Diameter of holes:. ﬂ_ - Depth i

MATERIALS USED IN BLASTING SHOT
Manufacturer Product & Size o

DjmaSpactent Boontzd 1 -

g

82S*
So¥

Total Weight of Explosives:
VAL Weight of Explosives per hole:
Number of .Eps per delay:

Maximum weight of explosives detonated within 8 ms:
M holes were decked Ibs. per deck used: __ Xeo 1 K 2 _ XK .3 P S A 5 B/
INITIATION SYSTEM Electric Sequentia—|_] Electric, Type of BM - A Non-Electric

Were mats used? PN O

Machine Set on: __X-_._ ms. No. of Cirguits used: . ‘
Scaled Distance: & l_,_j_t '» - Number of pacple on shaot @NAMES of shot crew. ‘mJ&_LeJ__ ,

e
\ ;f lﬁ,]?,, ta),

SEISMOGRAPH INFORMATION | . ' p -
. ]
Location of Seismograph: C.g.ll } M (TR #L ___ Distance ﬂl#&qi_fmm blast

Name of Operator & Company:

' Typeoflnstmem.&aﬂlﬁlm_;smal no: 1 ' '
¥ v L V20 . 010

Calibration Date: __ -1 71— Readings: ,
Calibration Dats: _kf_ Readings: v L _llg db. 3. Q 7S

T
Blaster in Charge: N %—
(Print) ! {Signature) (License Number)

if Blast Occurs After Scheduled Blasting Hours, PLEASE EXPLAIN:

e B ot Locations
s YA Y I

)
WOIR° A, 244/




#4874 P.002 /002

06/21/2011 09:05 7245456901 Armstrong Explosives-Kittanning
o (-
[+]
B ‘ L ;
oo STem | cod
l ¥
N Indicate All Information 5

1) Show all-Holes, number circuits and indicate cap num'berﬁ'e‘xt to hole and
2) Locate free faces, solld area & any previously biasted materiai.
3)x Indicate NOBTH on diagram... -- -

4) Show how the Bore hole was loaded, indicate stemming and decks if the hole was decked. =
$5)....List manufacture of Daetonators with list of Delay No.’s and the number-tised of each delay.

hole to hote wiring. (Beiow)
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If needing more room use another shot report. e al
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Photo 1 — Preparing for initial shot near northeast corner of Phase 2A on 5-18-2011

|
|
|

Photo 2 — Conventional excavation in southern portion of Phase 2A on 5-18-2011

W(CA Brownfield Road CDLF, Phase 2A Rock Blasting May-June 2011, Page 1
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Photo 3 — Drilling for initial shot on 5-20-2011 with 6-foot hole spacing; Phase 1C in the background

Photo 4 — Loading shot holes with blasting agents on 5-20-2011

W(CA Brownfield Road CDLF, Phase 2A Rock Blasting May-June 2011, Page 2



Photo 5 — Initial shot on 5-20-2011, viewed from Phase 1A (southernmost area visible)

Photo 6 — After initial shot on 5-20-2011, a red cloud of NO2 is visible for a few moments

W(CA Brownfield Road CDLF, Phase 2A Rock Blasting May-June 2011, Page 3



Photo 7 — Aftermath of initial shot on 5-20-2011, debris is mostly hard rock (see later photos)

Photo 8 — Drilling for second shot on 5-24-2011; survey control marks for tracking grades and quantities

W(CA Brownfield Road CDLF, Phase 2A Rock Blasting May-June 2011, Page 4



Photo 11 — Igniter cord connects all the shot holes and leads to actuator

Photo 12 — Blasting cap between shot holes is timed for a 25ms delay between detonations

W(CA Brownfield Road CDLF, Phase 2A Rock Blasting May-June 2011, Page 5
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Photo 14 — Post-blast inspection after “all clear” signal indicates a mix of rocks and soil matrix

W(CA Brownfield Road CDLF, Phase 2A Rock Blasting May-June 2011, Page 6



Photo 15 — A shot on 6-6-2011 shows increasing soil content toward the west end of Phase 2A

Photo 16 — Isolated boulders seen in the 6-6-2011 shot; seismograph visible at toe of Phase 1B

W(CA Brownfield Road CDLF, Phase 2A Rock Blasting May-June 2011, Page 7
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Photo 17 — Contracted specialty drilling company kept a map of the shot holes with rock depths

Photo 18 — Blasting company (est’d ca. 1904) contracted to Bentley Development (general contractor)

W(CA Brownfield Road CDLF, Phase 2A Rock Blasting May-June 2011, Page 8





