USGS aftershock
deployment testing and QC

Austin Holland, Tyler Storm, Dave Wilson, Leo
Sandoval, Steve Ploetz, BJ Oakes

ZUSGS

science for a changing world




> 17 gc')'xes cu;e‘r:t;gep’loye‘d |n
Oklahoma
-> 17 boxes ready for deployment
- Each box contains
¢ REFTEK DAS
¢ 2G or 4G Episensor
¢ Trillium Compact

-> 5 Systems for specialized studies

¢ Only 3-Channel DAS

¢ Trillium Compact
-
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Two different “direct-bury” vault styles in use.
- One is based on a bucket attached to a baseplate with duct-seal
¢ Vault is oriented and partially buried and leveled
¢ Instruments are leveled inside vault
- The other is a water-tight enclosure made of corian ends and PVC pipe.

¢ Instruments are rigidly mounted in vault and leveled such that the
bubble level on lid matches the instrument.

¢ Vault is marked with sensor orientation indicators and is leveled
and oriented at installation

- Tests indicate that the noise between the two vaults is comparable, but

the sealed vaults take longer to settle.
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Currently test up to 6 systems at a time

Each Episensor is flipped tested to ensure the gain is correctly
identified

The instruments are then noise tested in the ASL library for 3 to —

days
All equipment from a single deployable system (box) is tested
Proper operation is ensured for
RT130
GPS clock
Recording media

Backup battery systems & All cables
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(Left to Right): Bob Hutt, John Filson, Bob Engdahl,
and Jon Peterson



Start time: 2016,053,05:34:56.922, Duration: +8.487 h
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Start time: 2016,054,03:52:22.507, Duration: +1.673 h
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Start time: 2016,079,06:12:34.869, Duration: +3064.45 s
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Start time: 2016,054,17:35:36.126, Duration: +396.35 s
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|ldentify any instruments that may have
been damaged in transport

|dentify proper equipment installation

Ensure metadata is properly propagated
and accurate

Episensor flip tests prior to burial of vault

Initial noise tests are done after
installation

|dentify failing or noisy components

Use aftershocks to help QC instruments
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Start time: 2016,053,15:17:40.024, Duration: +45.53 s

-100
-110
-120
-130
-140
-150
-160
-170
-180
-190

0.01 0.02 0.1 0.2 1 2 3 45 10 20 30 100 200 100C
Period, s

Power spectra density (DB relative to 1m/s?)

GS/OK038/20/HNZ GS/OK038/20/HN1 GS/OK038/20/HN2 GS/OK038/00/HHZ GS/OK038/00/HH1
GS/OK038/00/HH2

Co-located seismometer and accelerometer PSDs directly overlay for the same
components.
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11.2016-03-23 UL 82 Date: YYYY-MM-DD

Weights Export Columns Groups

ALNM ALNM NLNM NLNM NLNM NLNM NLNM NLNM Station Station Station Station
Network Station D De : Availability cmﬂ %m;;Moaon C(:Tl‘l’“ D D De D : D 9%- D D De 90-  Deviation: Q“:;ﬁ: Aggregate
- - 4-8 18-22 2 A A A 051 0125025 48 182 1o 200500 48 182 10 200500 s
GS ADOK 875 0 100 9583
GS OKO025 20.09 19.67 100 1 0 3389 4895 1922 3541 4435 5245 -0.61 17.93 2092 2233 100 gSE2
Gs OK029 1534 11.16 100 1 0 3325 5295 1825 3167 4266 52.88 322 8.89 82 11.14 100 7I8s
GS OK030 10.69 7] 100 1 0 3767 54.59 17.53 39.36 5357 6521 287 1346 1435 1925 100 6696
GS OK031 2301 2337 100 1 0 47.86 52.83 3132 62.1 8431 9294 9.46 30.05 39.69 4357 100 SEST
GS OK032 273 2091 97.1 1 25 45.59 6291 2113 4174 5025 5822 224 1895 2467 2679 100 S4840
Gs OK033 3393 33.57 6824 1 39 36.15 5097 19.71 3531 4855 5809 076 033 11.52 19.76 100 §5s20000
GS OKO034 38.83 41.56 94.14 1 40 4538 51.82 2635 54.6 68.86 78.08 1121 30.38 3235 34.96 100 Ee2
GS OK03S 1127 731 100 1 5 42.66 6281 1801 3937 5495 6393 275 15.83 21.74 2322 100 STE2ZNN
Gs OKO036 15.14 11.07 100 1 3 404 59.14 1822 31.52 4021 487 100 8257
GS O0K037 1.1 721 100 1 6 4152 59.52 19.48 422 5791 69.88 100 FoRsN
GS OK038 1088 561 100 1 0 4282 70.66 184 33.96 4364 52,61 100 8692
GS OK039 1644 14.09 100 1 0 40.08 5139 2304 4244 552 63.92 100 82.1
GS OK040 7453 84.12 99.61 1 133 54.6 649 283 55.24 7364 84.82 100 I
GS OK041 11.79 8.04 100 1 4375 59.45 19.83 4221 5345 61.51 100 7369
[ OK042 1645 14.06 99.99 1 4053 5547 19.05 4075 54.09 638 00 706
GS OK043 16.18 1355 100 1 0 4188 59.1 182 35.86 46.56 53.67 100 86.17

Showing 1 to 17 of 17 entries (filtered from 30 total entries)

Have implemented a DQA for short term deployments.

To deal with accelerometer noise we added comparison with Clinton and Cauzzi
noise model.




Test many instruments at once, rapid turn around after deployment

Not disturbing tests and experiments in the quieter vaults

Noise levels are adequate to determine whether equipment is operating
and metadata properly characterized

Cultural noise provides the ability to examine response to frequencies
dominant in local/aftershock seismicity.

Ensures testing of a complete system and that all components are
operational.
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Bucket ~ Hutt Vault
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