Industrial Seismology, Inc.
1206 Schifferdecker * P.O. Box 1256
Joplin, MO 64802-1256
417-624-0164 # 800-641-4538 ¢ Fax: 417-624-941¢
www.whiteseis.com

As Found Certificate

Instrument Model: MS Il 10 IPS  Instrument SN: 7762 Seismic SN: 7762 Acoustic SN: 7762

Seismic Results (in/s)

Frequency Input Radial Vertical Transverse Tolerance Pass/Fail
2 1.00 0.920 0.910 0.900 +5% to -3dB Passed
4 1.00 1.01 1.00 0.990 +/- 5% or +/- 0.02 in/s whichever is greater Passed
10 1.00 1.02 1.00 1.02 +/- 5% or +/- 0.02 in/s whichever is greater Passed
30 1.00 1.04 1.02 1.04 +/- 5% or +/- 0.02 in/s whichever is greater Passed
60 1.00 1.01 1.01 1.01 +/- 5% or +/- 0.02 in/s whichever is greater Passed
125 1.00 1.03 1.02 1.02 +/- 5% or +/- 0.02 in/s whichever is greater Passed
200 1.00 0.910 0.910 0.900 +5% to -3dB Passed
250 1.00 0.740 0.740 0730  +5%to-3dB Passod
Acoustic Results
Frequency Input Acoustic  Tolerance A Pass/Fail
2 134.0 130.2 -3dB, +/-1dB Passed
3 134.0 132.8 -1dB, +/-1dB ; Passed
4 134.0 133.3 +/-1dB Passed
10 134.0 133.6 +/-1dB Passed
30 134.0 1335 +-1 dB Passed
60 134.0 134.0 +-1dB Passed
100 134.0 134.1 +-1dB Passed
125 134.0 134.1 +-1 dB Passed
200 1340 1331 +1dB10-3 dB Passed
250 134.0 1312 +1dB1o-3 dB Passed
Statement

| certify that all seismic and a i

: coustic ¢
chamber, at the listed input leve| and f??
Performance Specifications for Blasting

ponents of this were checked as found ona shake tablge, and in an acoustic
quencies. The r;r;itlzgrg:e: }Nithin the International Society of Explosives Engineers (ISEE)
Seismographs 2022 Edition.

References

Signal Generator for shake table-
1S serial # 9013, Shake table refe?l1

odel BK Precision 40405 Serial # 365814181, Shake table with acoustc chamber - Model ST
Phone is B & K Type 4228. Serial

ence- Vibe metricg Accelerometer Model 10208 serial # 3367, Acoustic Reference - Piston
number 1504026. Al references are traceable to NIST-

Notes

Frequencies at and abov i
q € 60 Hz were tested electronically in order to remove shake table distortion error.

Date: 2024-01-09 ici M
Technician (Bowen Trower): ¢ :




Industrial Seismology, Inc.

1206 Schifferdecker * P.O. Box 1256
Joplin, MO 64802-1256

417-624-0164 # 800-641-4538 ¢ Fax: 417-624-9416
www.whiteseis.com

Phase Response Document

Instrument Model: MS Il 10 IPS Instrument SN: 7762 Seismic SN: 7762

: : 0 il
Radial Frequency Hz Amplitude in/s Deviation % Tolerance Pass/Fai
N/A
Reference F 30.000 1.000 N/A
= Pass
F1(0.707xA) 1.770 0.707 F1<=2.0Hz
4.71% F amplitude x 0.85  Pass
F2(1.270xF1) 2.250 0.810 o o 10%
4.00% F amplitude x 0.50  Pass
F3(0.760xF1) 1.350 0.520 o - 10%
= Pass
F4 (0.707 x A) 260.000 0.707 F4 >= 250 Hz
F5 (0787 x F4) 204.620 0.900 5.88% F amplitude x 0.85  Pass
+/-10%
£6 (1.3165 x F4) 342.290 0.460 -8.00% F amplitude x 0.50  Pass
+/-10%
Vertical Frequency Hz Amplitude in/s Deviation % Tolerance Pass/Fail
Reference F 30.000 1.000 N/A N/A
F1(0.707 xA)  1.800 0.707 F1<=2.0Hz Pass
F2(1.270xF1) 2.290 0.810 -4.71% F amplitude x 0.85  Pass
+/-10%

F3(0.760 x F1) 1.370 0.520 4.00% F amplitude x 0.50  Pass
+/-10%

F4 (0.707 xA)  259.000 0.707 F4 >= 250 Hz Pass

F5 (0.787 x F4) 203.830 0.890 4.71% F amplitude x 0.85 Pass
+/-10%

F6 (1.3165 x F4) 340.970 0.460 -8.00% F amplitude x 0.50 ~ Pass
+/-10%

Deviation % Tolerance Pass/Fail

N/A N/A
F1<=2.0Hz Pass

Transverse Frequency Hz Amplitude in/s
1.000

0.707

Reference F 30.00

F1(0.707xA)  1.800

F2(1.270x F1) 2.290 0.810 F amplitude x 0.85  Pass
+/-10%

0.520 F amplitude x 0.50  Pass

+/-10%

F4 >= 250 Hz Pass

F3(0.760x F1) 1.370

F4 (0.707 x A)  257.000 0.707
F5 (0.787 x F4)  202.260 0.890 F amplitude x 0.85  Pass
+/-10%

F6 (1.3165 x F4) 338.340 0.460 F amplitude x 0.50  Pass
+/- 10%

Date: 2024-01-09 Technician (Bowen Trower): BSWM E&/#W{/\ J




Industrial Seismology, Inc.

1206 Schifferdecker * P.O. Box 1256

Joplin, MO 64802-1256
417-624-0164 ¢ 800-641-4538 ¢ Fax: 417-624-9416
www.whiteseis.com

Final Calibration Certificate
2 Seismic SN: 7762 Acousti

: 7762
Instrument Model: MS Il 10 IPS Instrument SN: 776 cSN

Seismic Results (in/s) Pass/Fail
Frequency Input Radial Vertical Transverse Tolerance o
2 1.00 0.900 0.890 0.900 +5% to -3dB
4 1.00 0.990 0.990 0.990 +/- 5% or +/- 0.02 in/s whichever is greater Passed
10 1.00 1.00 1.00 1.00 +/- 5% or +/- 0.02 in/s whichever is greater Passed
30 1.00 1.00 1.00 1.00 +/- 5% or +/- 0.02 in/s whichever is greater Passed
60 1.00 1.01 1.01 1.01 +/-5% or +/-0.02in/s whichever is greater Passed
125 1.00 1.03 1.02 1.02 +/- 5% or +/-0.02 in/s whichever is greater Passed
200 1.00 0.910 0910 0.900 +5% to -3dB Passed
250 1.00 0.740 0.740 0.730 +5% to -3dB passed
Acoustic Results :
Frequency Input Acoustic Tolerance Pass/Fail
2 134.0 1315 -3dB, +/-1dB Passed
3 134.0 133.4 -1dB, +/-1dB Passed
4 134.0 133.9 +/-1 dB Passed
10 134.0 134.2 +/-1dB Passed
30 134.0 134.1 +/-1dB Passed
60 134.0 134.0 +/-1dB Passed
100 134.0 134.1 +/-1 dB Passed
125 134.0 134.1 +/-1dB Passed
200 134.0 133.1 +1dBto-3dB Passed
250 134.0 131.2 +1dBto-3dB Passed
Statement

| certify that all seismic and acoustic components of this instrument were calibrated on a shake table or electronically, and in an
acoustic chamber, at the listed input level and frequencies. The results are within the International Society of Explosives Engineers

(ISEE) Performance Specifications for Blasting Seismographs 2022 Edition.

References
Signal Generator for shake table- Model BK Precision 40408 Serial # 365814181, Shake table with acoustc chamber - Model ST-

18 serial # 9013, Shake table reference- Vibe metrics Accelerometer Model 1020s serial # 3367, Acoustic Reference - Piston
Phone is B & K Type 4228. Serial number 1504026. All references are traceable to NIST.

Notes
Frequencies at and above 60 Hz were tested electronically in order to remove shake table distortion error.

Date: 2024-01-09 Technician (Bowen Trower): /pf}w&w A oy,
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As Found Certificate
invtrumant Model MS (Il 10 1PS  Instnument SN 7380 Seistmic SN 7300 Acoustic SN 7380
Senmuc Resulty (vn)
Froguency  Inpat Rt Vurtics) Toarmvarse  Tolerance Paswiod
2 1,00 0.4%0 0 880 0.800 4% 0 308 Pansea
4 100 0090 097 0990 o5 0t o/ Q.02 i whithover 4 ghteter Foassod
1Y 1.00 0980 0.980 0.960 o1 8% ar o/ 002 0/ whichever is growher Pasend
B 150 090 0.5%0 0,9%0 5% o +4- 0.02 s wrichrder 18 gropiet Possod
0 100 o0 100 100 +/- 5% or +)- 002 infn whichever ks grsater Passod
Vo 10 0.980 0980 0860 o1 B or 05 0,02 inde whichoyur is preater Passnd
0 100 0850 0 &S 0,840 *5% Ip < J0R Passea
»o 18 0730 0760 0760 *5% 10 3B P
Moo Nemain
Frvigaeecy oot Acoums  Totatence PassiFaill
7 M0 Wy Sy <l o8 Passer!
b | e 10 -1 vl ab 0 )
< 1340 1335 -~ o8 Parenad
0 1.0 1341 o/ 1 i Passeq
» 140 {5 R Ul Paseod
6 0 =0 o uB Padsad
100 1340 1340 ~LAqh Passad
129 340 1234 v B Pansed
200 1R0 1329 1 gl g Passa
70 N0 s =1 dif to <} o8 Fasss)
Statomont

' Cortify Miat alf seammic and acountic components of ik Instrumpnt werp chitcked od fund on & shake ttil, and ¥ an wousiic
Chamher, A the Bod ingad byl and frin(lumoes Thi resclit ire wishin the tntervatonat Soonty of Exglodives Enginoars (SEE)
Padarmance Specifications for Slasting Seismogtapha 2022 Edition

Referoncas

Signat Goneratir Iod shuke table- Modal BK Precison 40408 Sennl 365814181, Shithe tiths with acoustc chamber - Mode! 51-
15 savial # 5013 Shake tablo rofamenco- Vibe metncs Accoimeatmetnr Modol 1020s sonal £ 3367, Acountic Falntunne - Pasin
Fhonn i 8 & K Typo 4208, Serlat number 1504028, All (sdorunces uik ircestse 1o NIST

Motes
Frequencies ot and abov 60 He were tested electronically in orgnt 1o remowa shake able destortion ermt.

Dt 2024.02-01 Tectrwoan (Bowen Trown); E.!MLM
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Phase Response Document

instrument Modal MS L 10 IPS  Instrumant SN 7380 Setumic SN: 7360

Pl Frequency '
Pydnrence F 30.000
PO Al 158
FROL20sFY) 1940
F30 780 FY) 1980

FAMOITA)  2SEO00
FRMTETa R 0305

FE(L36S aFA) 335 650
Ve ¥ roquersy o

Fuawnnce & %000
E1ATeAY 1590

FRIP2ZWsF1) 18530
FIONOxFY 1150

H{0707xAN) N7.000
BN xra 21013

FE[1L.O15a Q) 351310
Trunsverse Fraguoncy H

Heltence ¥ 30.00
FI w7 eA) 1,530

F2{1ZXx¥1 150
F30™xe1) 1170

FO (U073 A) 268000
FFID7E7x F4) 210928

FB (1 3155 x F4) 352820

Dl X2L.02.01

Amgilitude in'y
1.000
0.707
0870

04580

o
0850

0.500
Amitiades v
1000

075

0.860

A

077
0580

0450
Arrplituge ks
1.000
.07

0860
450

007
0.860

04350

Tochmaan (Bowsn Trower), B&&_.:[M

Dovimion %

235%
<1.00%

0,00%
0.00%

Doviation %

1.18%

5.00%

1 185

200N

Dasvintion

1. 18%
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LI8%

2 00%

Taloranct
NA
Flee20M
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o 10%
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o %
Toletance
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F1=20Hs
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- 0%
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AL D%
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o1 A0
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Final Calibration Certificate

Instrument Model: MS 11 10 1PS

Instrument 8N 7380  Seismic SN 7360 Acoustic SN 7380

Seismic Rosults (infs)
Froquency  thout Radial  Voticll  Teanwverse Tolorance Puss/Fan
2 10 0880 0490 0480 5% 10308 Passed
3 10 0050 0S80 Ry Ha 3% ut o1 0.02 iy wivchevnr s groater Puusest
0 100 140 1 60 10 o1 Y o /- 002 v whchever & greater Pussad
S 100 1,00 1 {05 4 55 0 +1. 0.03 Vs whichuyer /5 greater Passed
0 130 o0 100 100 *5 3% ar L D0 Ww wiichovn i Qo Prssed
5 1.00 Q.50 0900 0.040 o4 5% 00002 e whichever is groatw Puiesod
a0 00 D &80 2930 (R ) ON o al Passad
o) 0 o0 0.7%0 0.760 AN W MR Pannog
Aoty Pomius
FimEoecy Ingaa Aroymtle Tolutwecw LN T
3 1340 s 150, o P Vs
1340 133.0 1ML et an waxb
i 134 0 s o ah Fiwmind
1 N0 134 % =100 Plrpse
iy »o 0 M1 a8 Fawan
[ (H ¥ 1334 =148 Passed
e 1340 1340 W08 Pagwrd
5 10 1335 =148 Pressant
200 M0 120 13810348 Paasa
250 N0 1313 sfddio-3u8 Pasasd
Statnmeant

F eeraly 1 all mamic and BooURHS campanent of i inatrumaent wora colibrated on b shike AR Of wectronicatly, anig inan
DGtEtic chamber, i the lted nput level and fremuences. Thn rrsats are

W Dhe internuhani! Socinty of Exploslves Enginomss
(1SET) Pertormance Specificatons far Biasting Sallsaedraphg 2022 Edision

Reforences
Signal Gensrator for shoke table. Modid BX Pracuion 40408 Saral # MAB1418% Shake takie witn 200uMe chsmbar - Mg 5T-

1S serl 2 8013, Shike 1o mforonos- Yibe matrics Accokiometer Modsd 10205 senal # 3087 Acoustc Ratrence - Bision
Phese 5 B B K Type 4222 Serial rarmber 1508026, Al relsrwnces are rcesbie 1o NIST

Notes
FroQuancios af 3n0 3bove 60 He wittr tested vlectionically # ordis 10 rerevi s Ui (Jedirvon si1or

.

Date 00201 Tecthmmoan (Sowen Trows) ﬁm J:M_




Industrial Seismology, Inc.

1206 Schifferdecker * P.O. Box 1256

Joplin, MO 64802-1256
417-624-0164 ¢ 800-641-4538 ¢ Fax: 417-624-9416
www.whiteseis.com

Final Calibration Certificate

Instrument Model: MS Il 10 IPS  Instrument SN; 8231  Seismic SN: 8231  Acoustic SN: 8231

Seismic Results (in/s)

Frequency Input Radial Vertical Transverse Tolerance Pass/Fail
2 1.00 0.910 0.910 0.900 +5% to -3dB Passed
4 1.00 0.990 0.990 0.990 +/- 5% or +/- 0.02 in/s whichever is greater Passed
10 1.00 1.00 1.00 1.00 +{- 5% or +/- 0.02 in/s whichever is greater Passed
30 1.00 1.00 1.00 1.00 +/- 5% or +/- 0.02 in/s whichever is greater Passed
60 1.00 1.00 1.00 1.00 +/- 5% or +/- 0.02 in/s whichever is greater Passed
125 1.00 0.980 0.960 0.990 +/- 5% or +/- 0.02 in/s whichever is greater Passed
200 1.00 0.870 0.880 0.880 +5% to -3dB Passed
250 1.00 0.730 0.750 0.740 +5% to -3dB Passed

Acoustic Results

Frequency Input Acoustic Tolerance Pass/Fail
2 134.0 131.6 -3dB, +/-1dB Passed
3 134.0 133.3 -1dB, +/-1dB Passed
4 134.0 133.7 +/-1dB Passed
10 134.0 133.9 +/-1dB Passed
30 134.0 133.7 +/-1dB Passed
60 134.0 134.0 +/-1dB Passed
100 134.0 133.9 +/-1dB : Passed
125 134.0 133.9 +/-1dB Passed
200 134.0 132.8 +1dBto-3dB Passed
250 134.0 1314 +1 dB to -3 dB Passed
Statement |

| certify that all seismic and acoustic components of this instrument were calibrated on a shake table or electronically, and in an
acoustic chamber, at the listed input level and frequencies. The results are within the International Society of Explosives Engineers
(ISEE) Performance Specifications for Blasting Seismographs 2022 Edition.

References

Signal Generator for shake table- Model BK Precision 4040B Serial # 365L17102, Shake table with acoustic chamber- Model ST-
1S serial # 9031, Shake table reference- Vibe metrics Accelerometer Model 1020s serial # 3367, Acoustic Reference- Piston
Phone is B & K Type 4228. Serial number 1504026. All references are traceable to NIST.

Notes
Frequencies at and above 60 Hz were tested electronically in order to remove shake table distortion error.

Date: 2023-10-13 Technician (Leslie Haynes): Zf/%d :



Radial

Reference F
F1(0.707 x A)
F2(1.270 x F1)

F3(0.760 x F1)

F4 (0.707 x A)
F5 (0.787 x F4)

F6 (1.3165 x F4)

Vertical
Reference F
F1(0.707 x A)

F2 (1.270 x F1)
F3(0.760 x F1)

F4 (0.707 x A)
F5 (0.787 x F4)

F6 (1.3165 x F4)

Transverse
Reference F
F1(0.707 x A)

F2(1.270 x F1)
F3(0.760 x F1)

F4 (0.707 x A)
F5 (0.787 x F4)

Industrial Seismology, Inc.

1206 Schifferdecker * P.O. Box 1256

Joplin, MO 64802-1256
417-624-0164 ¢ 800-641-4538 ¢ Fax: 417-624-9416
www.whiteseis.com

Instrument Model: MS IIl 10 IPS

Frequency Hz
30.000

1.260

1.600

0.960

261.000
205.410

343.610
Frequency Hz

30.000
1.240

1.570
0.940

264.000
207.770

347.560
Frequency Hz

30.00
1.265

1.610
0.960

263.000
206.980

F6 (1.3165 x F4) 346.240

Date: 2023-10-13

Phase Response Document

Instrument SN: 8231

Amplitude in/s Deviation %

1.000

0.707

0.910 7.06%

0.460 -8.00%
0.707

0.850 0.00%

0.480 -4.00%

Amplitude in/s Deviation %

1.000

0.707

0.910 7.06%
0.450 -10.00%
0.707

0.860 1.18%
0.480 -4.00%

Amplitude in/s Deviation %

1.000
0.707
0.910 7.06%
0.460 -8.00%
0.707
0.860 1.18%
0.480 -4.00%

Seismic SN: 8231

Tolerance

N/A

F1<=20Hz

F amplitude x 0.85
+/- 10%

F amplitude x 0.50
+-10%

F4 >= 250 Hz

F amplitude x 0.85
+/-10%

F amplitude x 0.50
+-10%
Tolerance

N/A

F1<=2.0Hz

F amplitude x 0.85
+-10%

F amplitude x 0.50
+/- 10%

F4 >= 250 Hz

F amplitude x 0.85
+/-10%

F amplitude x 0.50
+/-10%
Tolerance

N/A

F1<=2.0Hz

F amplitude x 0.85
+-10%

F amplitude x 0.50
+/-10%

F4 >= 250 Hz

F amplitude x 0.85
+/-10%

F amplitude x 0.50
+/-10%

y Sy

Pass/Fail
N/A
Pass

Pass
Pass

Pass

Pass
Pass
Pass/Fail

N/A

Pass
Pass
Pass

Pass

Pass
Pass
Pass/Fail

N/A

Pass
Pass
Pass

Pass

Pass

Pass

Technician (Leslie Haynes):

7



Industrial Seismology, Inc.
1206 Schifferdecker = P.O. Box 1256
Joplin, MO 64802-1256
417-624-0164 4 800-641-4538 ¢ Fax: 417-624-9416
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As Found Certificate

Instrument Model: MS Ill 10 IPS  Instrument SN: 8231  Seismic SN: 8231  Acoustic SN: 8231

Seismic Results (in/s)

Frequency Input Radial Vertical Transverse Tolerance Pass/Fail
2 1.00 0.890 0.900 0.900 +5% to -3dB Passed
4 1.00 0.970 0.980 0.990 +/- 5% or +/- 0.02 in/s whichever is greater Passed
10 1.00 0.990 0.990 0.990 +/- 5% or +/- 0.02 in/s whichever is greater Passed
30 1.00 0.990 0.990 0.980 +/- 5% or +/- 0.02 in/s whichever is greater Passed
60 1.00 1.00 1.00 1.00 +/- 5% or +/- 0.02 in/s whichever is greater Passed
125 1.00 0.980 0.990 0.990 +/- 5% or +/- 0.02 in/s whichever is greater Passed
200 1.00 0.870 0.880 0.880 +5% to -3dB Passed
250 1.00 0.730 0.750 0.740 +5% to -3dB Passed

Acoustic Results

Frequency Input Acoustic Tolerance Pass/Fail
2 134.0 131.6 -3 dB, +/-1dB Passed
3 134.0 1333 -1dB, +/-1dB Passed
4 134.0 133.7 +/-1dB Passed
10 134.0 133.9 +/-1dB Passed
30 134.0 133.7 +/-1dB Passed
60 134.0 134.0 +/-1 dB Passed
100 13;1.0 133.9 +/-1dB Passed
125 134.0 133.9 +/-1dB Passed
200 134.0 132.2 +1 dBto-3dB Passed
250 134.0 131.4 +1dBto-3dB Passed
Statement

| certify that all seismic and acoustic components of this instrument were checked as found on a shake table, and in an acoustic
chamber, at the listed input level and frequencies. The results are within the International Society of Explosives Engineers (ISEE)
Performance Specifications for Blasting Seismographs 2022 Edition.

References

Signal Generator for shake table- Mode!l BK Precision 4040B Serial # 365117102, Shake table with acoustic chamber- Model ST-
1S serial # 9031, Shake table reference- Vibe metrics Accelerometer Model 1020s serial # 3367, Acoustic Reference- Piston
Phone is B & K Type 4228. Serial number 1504026, All references are traceable to NIST.

Notes
Frequencies at and above 60 Hz were tested electronically in order to remove shake table distortion error.

Date: 2023-10-13 Technician (Leslie Haynes): "Z/{W;ﬂ: -





