Apéndice

Detonacoes Realizadas no Canteiro de
Obras da UHE Santo Antonio

Abril
2012
Registros das Estacoes SAML,
SANTI1 e SANT2

Todos os registros da estacio SAML mostrados nesta se¢ao foram filtrados com um filtro do tipo high-pass (acima de 1.0 Hz, com 4
polos). Quando foi empregado outro tipo de filtro, o procedimento foi indicado em cada caso.



Registro de SAML.:

Start: 4/03/12 8:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40

Max/Min: 7990/-8171 X: 4:06.0 - 8.2kc

Org: 9:55:51.1 P: 9:56:06.0 5: 9:56:17.0 Diff: 11.0sec Dist: 0.772deg 85.8km 53.3mi Mag: MI?? JB: 33

55:58 56:18 56:38 56:58 57:18 57:38 57:58 58:18 58:38 58:58 59:18 59:38

09:55:38

Evento 1



Org: 9:57:10.1 P: 9:57:25.0 5: 9:57:36.0 Diff: 11.0sec Dist: 0.772deg 85.8km b3.3mi Mag: MI?? JB: 33

Start: 403712 8:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SP35: 40

Max/Min: 7990/-8171 »: 4:06.0 Y: 8.2kc

bh:b8 bb:18 b6:36 56:56 57:18 b7:38 b7:58 58:16 58:36 bi:hE 59:18 b9:35

09:55:38

Evento 1



Org: 9:58:26.6 P: 9:58:41.5 5: 9:58:52.5 Diff: 11.0sec Dist: 0.772deg 85.8km b3.3mi Mag: MI?? JB: 33

Start: 403712 8:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SP35: 40

Max/Min: 7990/-8171 »: 4:06.0 Y: 8.2kc

bh:b8 bb:18 b6:36 56:56 57:18 b7:38 b7:58 58:16 58:36 bi:hE 59:18 b9:35

09:55:38

Evento 1



Registro de SANT?2:

- WinSDR - System
File Channel View Y-Scale Window Help

Il 5yt 1 Repley === |

Start Time: 04/03 09:55:00 End: 04/03 09:59:59 Peak Counts: 105 Volts: 32.04mv

[09:56:04 UTC / 06:56:04 Local A

PT w l [ 549PM



59:49

b9:29

59:09

58:49

b:29

b:09

57:49

b7:29

57:09

56:49

09:56:29

Evento 2

Org: 9:57:14.4 P: 9:57:29.3 5: 9:57:40.3 Diff: 11.0sec Dist: 0.772deg 85.8km b3.3mi Mag: MI?? JB: 33

Start: 404712 8:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SP35: 40

Max/Min: 2866/-4093 > 3:29.0 Y- 4.1kc



Start: 404712 8:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SP35: 40

Max/Min: 2866/-4093 > 3:29.0 Y- 4.1kc

Org: 9:58:25.5 P: 9:58:40.4 5: 9:58:51.4 Diff: 11.0sec Dist: 0.772deg 85.8km b3.3mi Mag: MI?? JB: 33

b:29 58:49 59:09 b9:29 59:49

b:09

56:49 57:09 b7:29 57:49

09:56:29

Evento 2



Registro de SANT2:

WinSDR - System 1 Replay
File Channel View Y-Scale Window Help

E Systermn 1 Replay EI =1 || &3 |

Start Time: 04/04 09:56:00 End: 04/04 10:00:59 Peak Counts: 192 Volts: 58.59mv

|09:57:30 UTC / 06:57:30 Local 4

PT w il @ 551PM




Org: 9:56:44.8 P: 9:56:59.7 5: 9:57:10.7 Diff: 11.0sec Dist: 0.772deg 85.8km b3.3mi Mag: MI?? JB: 33

Start: 4/05/12 8:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SP35: 40

Max/Min: 5104/-4954 X: 3:08.0 Y: 5.2kc

b7:05 5715 6725 b7:3h 5745 6H76h bEOb 5815 6826 bG:3H  bH:45 6865 b5 5915 63:2h 5436

bh:bb

09:56:35 56:45

Evento 3



Org: 9:57:37.3 P: 9:57:52.0 5: 9:58:02.9 Diff: 10.9sec Dist: 0.761deg 84.6km bZ2.6mi Mag: MI?? JB: 33

Start: 4/05/12 8:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SP35: 40

Max/Min: 5104/-4954 X: 3:08.0 Y: 5.2kc

b7:05 5715 6725 b7:3h 5745 6H76h bEOb 5815 6826 bG:3H  bH:45 6865 b5 5915 63:2h 5436

bh:bb

09:56:35 56:45

Evento 3



Registro de SANT?2:

- WinSDR - System

File Channel View Y-Scale Window Help

E Systermn 1 Replay

Start Time: 04/05 09:56:00 End: 04/05 10:00:59 Peak Counts: 143 Volts: 43.64mv

L

[09:57:46 UTC / 06:57:46 Local

4

PT a l @ 553PM



Org: 10:03:36.3 P: 10:03:51.2 5: 10:04:02.2 Diff: 11.0sec Dist: 0.772deq 85.8km 53.3mi Mag: MI?? JB: 33

Start: 4/06/12 9:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SP35: 40

Max/Min: 2663/-4001 > 2:51.0 Y: 4.1kc

04:27 04:37 04:47 04:57 05:07 05:17 05:27 05:37 05:47 05:57

04:17

03:27 03:37 03:47 03:57 04:07

10:03:17

Evento 4



egistro de SANT?2:

WinSDR - System 1 Replay

File Channel View Y-Scale Window Help

E System 1 Replay

10:01:05 ity

i

Start Time: 04/06 10:01:05 End: 04/06 10:06:04 Peak Counts: 71 Volts: 21.67mv

110:05:56 UTC / 07:05:56 Local

PT

-

-
il [

5:54 PM

4




Start: 4/10{12 9:59:59 UTC Station: SAML 8.94895 63.1831V¥ Samples: 144001 S5PS: 40
Max/Min: 27798/-21846 X: 3:20.0 Y: 1.86667kc
Org: 10:00:31.0 P: 10:00:45.9 5: 10:00:56.9 Diff: 11.0sec Dist: 0.772deq 85.8km 53.3mi Mag: MI?? JB: 33

(R WL L R

10:00:23 00:43 01:03 01:23 01:43 02:03 02:23 02:43 03:03 03:23
Evento 5



Start: 4/10{12 9:59:59 UTC Station: SAML 8.94895 63.1831V¥ Samples: 144001 S5PS: 40
Max/Min: 27798/-21846 X: 3:20.0 Y: 1.86667kc
Org: 10:01:51.1 P: 10:02:06.0 5: 10:02:17.0 Diff: 11.0sec Dist: 0.772deq 85.8km 53.3mi Mag: MI?? JB: 33

(R WL L R

I

10:00:23 00:43 01:03 01:23 01:43 02:03 02:23 02:43 03:03 03:23
Evento 5



Registro de SANT2:

WinSDR - System 1 R
File Channel View Y-Scale Window Help

Il 5yt 1 Repley === |

TO:00:00 bt biminborieim i dboinis e pafiimond Wi ey . s el ook -

Start Time: 04/10 10:00:00 End: 04/10 10:03:59 Peak Counts: 1181 Volts: 360.41mv

110:01:38 UTC / 07:01:38 Local A

PT w l @ 557PM




Org: 9:56:09.0 P: 9:56:23.9 5: 9:56:34.9 Diff: 11.0sec Dist: 0.772deg 85.8km b3.3mi Mag: MI?? JB: 33

Start: 4412712 8:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SP35: 40

Max/Min: 3063/-2562 X 3:25.0 ¥: 3.1kc

bb:39 bE:59 57:19 57:39 b7:59 b:19 58:39 b:h9 59:19 b9:39

09:56:19

Evento 6



Org: 9:58:57.3 P: 9:59:12.2 5: 9:59:23.2 Diff: 11.0sec Dist: 0.772deg 85.8km b3.3mi Mag: MI?? JB: 33

Start: 4412712 8:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SP35: 40

Max/Min: 3063/-2562 X 3:25.0 ¥: 3.1kc

bb:36 bE:56 57:16 57:36 57:56 b 16 58:36 b:h6 59:16 b9:36

09:56:16

Evento 6



Registro de SANT?2:

WinSDR - System 1

File Channel View Y-Scale Window Help

E Systermn 1 Replay

E 8

Start Time: 04/12 09:56:00 End: 04/12 09:59:59 Peak Counts: 31 Volts: 9.46mv

|09:58:09 UTC / 06:58:09 Local

PT w i @

4



Org: 9:55:00.6 P: 9:55:15.5 5: 9:55:26.5 Diff: 11.0sec Dist: 0.772deg 85.8km b3.3mi Mag: MI?? JB: 33

Start: 4414712 8:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SP35: 40

Max/Min: 2016/-1911 > 2:10.0 Y: 2.1kc

—
—

54:29 54:39 54:49 54:59 55:09 b5:19 55:29 b5:39 b5:49 55:59 b6:09 bb:19

09:54:19

Evento 7



Registro de SANT2:
Win5DR - System 1 ’
File Channel View Y-Scale Window Help

Il 5yt 1 Repley === |

Start Time: 04/14 09:54:00 End: 04/14 09:57:59 Peak Counts: 212 Volts: 64.70mv

|09:56:08 UTC / 06:36:08 Local /|

PT w il @ 559PM



Org: 9:55:59.3 P: 9:56:14.2 5: 9:56:25.2 Diff: 11.0sec Dist: 0.772deg 85.8km b3.3mi Mag: MI?? JB: 33

Start: 4417712 8:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SP35: 40

Max/Min: 2358/-2738 X 2:14.0 Y: 2.8kc

56:09 56:19 bb:29 bb:39 bh:49 56:569 57:09 57:19 h7:29 b7:39 57:49 57:59 58:09

09:55:59

Evento &



Registro de SANTI:

WinSDR - System 1 Repla
File Channel View Y-Scale Window Help

E Systermn 1 Replay EI =1 || &3 I

Start Time: 04/17 09:54:00 End: 04/17 09:58:59 Peak Counts: 88 Volts: 26.86mv

|09:55:52 UTC / 06:55:52 Local 4

PT w l [ 541PM




Registro de SANT?2:

- WinSDR - System

File Channel View Y-Scale Window Help

E Systermn 1 Replay

09:54:13

Start Time: 04/17 09:54:13 End: 04/17 09:59:12 Peak Counts: 120 Volts: 36.62mv

[09:56:10 UTC / 06:56:10 Local

4

PT w l [ 547PM



Principais Telessismos Registrados no
Canteiro de Obras da UHE Santo
Antonio

Abril
2012

Registros das Estacoes SAML e SANT?2



Start: 4411712 7:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40

O sismograma a seguir nao foi filtrado:
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Versao filtrada do sismograma acima: o sismograma a seguir foi filtrado usando-se um filtro band-pass (entre 0.3 e 1.0 Hz):
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Detalhes do sismograma mostrado acima:

Start: 4411712 7:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40

PDE-Q 2012 04 11 083836.90 2.29 93.08 20 8.6 MwWCMT



Hora consecutiva a do sismograma acima (sismograma nao filtrado):

Start: 4411712 8:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40
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Versao filtrada (band-pass entre 0.3 e 1.0 Hz.) do sismograma acima:
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Start: 4411712 8:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40
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Detalhes do sismograma acima:

Start: 4411712 8:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40

PDE-Q 2012 04 11 083836.90 2.29 93.08 20 8.6 MwWCMT



Registro correspondente de SANT?2 (filtrado usando-se um filtro band-pass entre 0.1 e 2 Hz):
i WinSDR - System 1 Replay

File Channel View Y-5cale Window Help

E Systemn 1 Replay

08:51:00 S

Start Time: 04/11 08:51:00 End: 04/11 09:50:59 Peak Counts: 6 Volts: 1.83mv
] =

[09:18:27 UTC / 06:18:27 Local

A

T = > - P
PDE-Q 2012 04 11 083836.90 2.29 93.08 20 8.6 MwWCMT

FT o @

6:42 PM

=




O sismograma a seguir foi filtrado usando-se o filtro band-pass entre 0.3 e 1.0 Hz.:
Start 4/11/12 8:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40
Max/Min: 630530/-491767 X: 26:40.0 Y: 21.6667kc

D] (57 cpoccscsssss e e e e mmm e e e e e m i mm e e e mmm e e m e e [EP—
17.33 oo - [N [ - dememmmn demmen L. L. (R (SR - oo - Ao LR LR L. IS—
13.00-;---------- R (AR - LI R demmmnn L. L. Peeeeoes . d--- A - L domemn LR L. AS—

09:33:16  34:46 36:16 37:46 39:16 40:46 42:16 43:46 45:16 46:46 48:16 49:16 51:16 52:46 54:16 55:46 57:16 58:46

PDE-Q 2012 04 11 092756.76 1.25 91.74 10 6.0 mbGS
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09:59:59

PDE-Q 2012 04 11 092756.76 1.25 91.74 10 6.0 mbGS

Hora consecutiva a do sismograma acima (sismograma nao filtrado):
Start 4/11/12 9:59:59 UTC Station: SAML 8.94895 63.1831W Samples: 144001 SPS: 40

Max/Min: 21544462/-20334255 X: 1:00:00 ¥: 22Mc



Hora consecutiva a do sismograma acima (sismograma nao filtrado):
Start: 4/11/12 10:59:59 UTC Station: SAML 8 94895 63.1831W Samples: 144001 SPS: 40

Max/Min: 8103472/-8834884 x: 1:00:00 Y: 8.9Mc
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Versao filtrada (band-pass entre 0.3 e 1.0 Hz.) do sismograma acima:

Start: 4411712 10:59:59 UTC Station: SAML 8.9489S 63.1831W Samples: 144001 SPS: 40

Max/Min: 671227617130 x: 1:00:00 ¥: 675kc
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Detalhes do sismograma acima:

Start: 4411712 10:59:59 UTC Station: SAML 8.9489S 63.1831W Samples: 144001 SPS: 40
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Registro correspondente de SANT?2 (filtrado usando-se um filtro band-pass entre 0.1 e 2 Hz):

T WinSDR - System 1 Replay

File Channel View Y-Scale Window Help

E Systemn 1 Replay

10:58:00

2

Start Time: 04/11 10:58:00 End: 04/11 11:27:59 Peak Counts: 5 Volts: 1.53mv

4

PDE-Q 2012 04 11 104310.85 0.80 92.46 25 8.2 MwUCMT

(|

111:07:35 UTC / 08:07:35 Local A

FT - il [ 644PM




Detalhes do sismograma de SAML mostrado acima:

11:31:07 32

PDE-Q 2012 04 11 104310.85 0.80 92.46 25 8.2 MwUCMT

Start: 4411712 10:59:59 UTC Station: SAML 8.9489S 63.1831W Samples: 144001 SPS: 40



O sismograma a seguir nao foi filtrado:

Start: 4411712 22:59:59 UTC Station: SAML 8.9489S 63.1831W Samples: 144001 SPS: 40
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Versao filtrada (band-pass entre 0.3 e 1.0 Hz.) do sismograma acima:

Start: 4411712 22:59:59 UTC Station: SAML 8.9489S 63.1831W Samples: 144001 SPS: 40

Max/Min: 27612/-27063 X: 1:00:00 ¥: 28kc
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Detalhes do sismograma acima:

Start: 4411712 22:59:59 UTC Station: SAML 8.9489S 63.1831W Samples: 144001 SPS: 40
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O sismograma a seguir nao foi filtrado:

Start: 4412712 6:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40
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PDE
PDE



Versao filtrada (low-pass de 1 Hz.) do sismograma acima:

Start: 4412712 6:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40
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PDE-Q 2012 04 12 071548.62 28.62-113.12 13 7.0 MwWCMT



Versao filtrada (band-pass entre 0.3 e 1.0 Hz.) do sismograma acima:
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PDE-Q 2012 04 12 070601.48 28.85-113.03



Detalhes do sismograma acima:

=

-

LA

ul

7]

=

=2

=

-

-

=

y

x

e

g

o

(ia]

=

o

[==]

e

[ax]

(7=}

0 : : : : :

M H ' ' ' H )
- R Lecmmns [ PR [ 3.
= : : : : 5
o ! : :

w_mn ! ! : : 3
& : :

Lo 0 0 ' H
> b (A LS DU S
= ' ' ' ' I
= : " : : 3
...U...J. ' ' ' ' 3
G i : i ; E
MnToa 0 0 0 0
aX - RRCEEEE oooe- IREEEEE fomooog £
=& : : : : 3
Sk : : : i

o H 0 0 0 T
AE | : " : :

BT heeeho. N S S e
e F r T T

" !

(4=} '

aE § : " : : 3
— ' 3
el : : : : i
2 R S S SIS AU SR £
-~ = '

TE o = = = = ]
') [Fr] ("] o= w [ar]

£ % — =

= g
£

=

07:21:08 22

PDE-Q 2012 04 12 070601.48 28.85-113.03 9 6.0 MwGS

PDE-Q 2012 04 12 071548.62 28.62-113.12 13 7.0 MwWWCMT



Start: 4412712 6:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40

Detalhes do evento acima:
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O sismograma a seguir nao foi filtrado:

Start: 4414712 10:59:59 UTC Station: SAML 8.9489S 63.1831W Samples: 144001 SPS: 40
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Versao filtrada (low-pass abaixo de 1 Hz.) do sismograma acima:
Start: 4/14/12 10:59:59 UTC Station: SAML 8.94895 63.1831W Samples: 144001 SPS: 40



Versao filtrada (band-pass entre 0.3 e 1.0 Hz.) do sismograma acima:

Start: 4414712 10:59:59 UTC Station: SAML 8.9489S 63.1831W Samples: 144001 SPS: 40

Max/Min: 76437/-80303 X: 1:00:00 : 42 5kc
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O sismograma a seguir foi filtrado usando-se o filtro band-pass entre 0.3 e 1.0 Hz.:

Start: 4415712 5:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40

Max/Min: 17717/-16946 X: 1:00:00 ¥: 27kc
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Detalhes do sismograma acima:
Start: 4/15/12 5:59:59 UTC Station: SAML 8.94895 63.1831W Samples: 144001 SPS: 40
Max/Min: 17717/-16946 X: 12:44.0 : 27ke
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O sismograma a seguir nao foi filtrado:

Start: 4417712 2:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40
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Versao filtrada (band-pass entre 0.3 e 1.0 Hz.) do sismograma acima:

Start: 4417712 2:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40
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Detalhes do sismograma acima:
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PDE-Q 2012 04 17 035016.64 -32.70 -71.48 37 6.7 MwWCMT

Hora consecutiva a do sismograma acima (sismograma nao filtrado):
Start 4/17/12 3:59:59 UTC Station: SAML 8.94895 63.1831W Samples: 144001 SPS: 40

Max/Min: 2392894/-2607193 x: 1:00:00 Y: 2.7Mc



Versao filtrada (band-pass entre 0.3 e 1.0 Hz.) do sismograma acima:

Start: 4417712 3:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40
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O sismograma a seguir nao foi filtrado.
Registro de SANT2:

U WinSDR - System 1 Replay

File Channel View V-Scale Window Help

E System 1 Replay

03:50:00 o

Start Time: 04/17 03:50:00 End: 0417 04:19:59 Peak Counts: 9 Volts: 2.75mv

04:01:00 UTC / 01:01:00 Local
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M s 2 ¢ - MFE]
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O sismograma a seguir nao foi filtrado:
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Versao filtrada (band-pass entre 0.3 e 1.0 Hz.) do sismograma acima:
Start 4/17/12 6:59:59 UTC Station: SAML 8.94895 63.1831W Samples: 144001 SPS: 40
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Detalhes do sismograma acima:

Start: 4417712 6:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40
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O sismograma a seguir nao foi filtrada.
Registro da estacdo SANT2:
U WinSDR - System 1 Replay

(oo

File Channel View V-Scale Window Help

E System 1 Replay

+

07:32:00

Start Time: 04/17 07:32:00 End: 0417 08:01:59 Peak Counts: 14 Volts: 4.27Tmv
™
[07:44:55 UTC / 04:44:55 Local 4
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47.12 198 6.8 MwWCMT

—
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PDE-Q 2012 04 17071349 -5.46 1




O sismograma a seguir nao foi filtrado:

Start: 4417712 18:59:59 UTC Station: SAML 8.9489S 63.1831W Samples: 144001 SPS: 40
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Versao filtrada (low-pass abaixo de 1 Hz.) do sismograma acima:
Start: 4/17/12 18:59:59 UTC Station: SAML 8.94895 63.1831W Samples: 144001 SPS: 40



Versao filtrada (band-pass entre 0.3 e 1.0 Hz.) do sismograma acima:

Start: 4417712 18:59:59 UTC Station: SAML 8.9489S 63.1831W Samples: 144001 SPS: 40

Max/Min: 59113/-86461 X: 1:00:00 ¥: 90kc
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Detalhes do sismograma acima:
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Start: 4417712 18:59:59 UTC Station: SAML 8.9489S 63.1831W Samples: 144001 SPS: 40



O sismograma a seguir nao foi filtrado:

Start: 421712 0:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40

Max/Min: 89938/-94099 X: 1:00:00 ¥: 95kc
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Versao filtrada (low-pass abaixo de 1 Hz.) do sismograma acima:

Start: 421712 0:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40

Max/Min: 89823/-94815 X: 1:00:00 ¥: 95kc
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Versao filtrada (band-pass entre 0.3 e 1.0 Hz.) do sismograma acima:

Start: 421712 0:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40

Max/Min: 57167/-57299 X: 1:00:00 ¥: 60kc
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Detalhes do sismograma acima:

Start: 421712 0:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40
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Detalhes do sismograma acima:

Start: 421712 0:59:59 UTC Station: SAML 894895 63.1831W Samples: 144001 SPS: 40
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O sismograma a seguir nao foi filtrado:

Start: 429712 22:59:59 UTC Station: SAML 8.9489S 63.1831W Samples: 144001 SPS: 40

Max/Min: 53889/-71412 X: 1:00:00 ¥: 75kc
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Evento regional/local ndo identificado.



Versao filtrada (high-pass acima de 0.3 Hz) do sismograma acima:

Start: 429712 22:59:59 UTC Station: SAML 8.9489S 63.1831W Samples: 144001 SPS: 40
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Evento regional/local ndo identificado.



Registro correspondente da estagdo SANT2:

File Channel View Y-Scale Window Help

I E System 1 Replay i|E|£|

'
23:10:00 A ¥
Start Time: 04/29 23:10:00 End: 04/29 23:15:59 Peak Counts: 254 Volts: 77.51mv .
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Provavel detonagdo regional (eventos sobrepostos).



