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Current Practices:
PASSCAL

rocks to mark
mound of packed clay < |ocation

topped with sand and rocks

Target depth: 1m

Poured concrete pier

Pier uncoupled from vault
Vault covered with soil for
further insulation

surface Cost: ~$100
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30 gallon
plastic drum

_>

2"fiberglass sensor
insulation
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bottom of hole _
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Current Practices:
Flexible Array

Flexible Array Station « Target depth: ~60cm

Poured concrete base

 Double-walled plastic pipe

« Sensor covered with ~13cm sand
« Tarp & 2.5cm dirt covering vault

—— las

lastic double-walled pipe

water proof lid

Cost: $200 to $300

Rubber
membrane



Current Practices:
Transportable Array

_ « Target depth: ~2m
Transportable Array Station « 15 cu-yard poured concrete base
water proof lid « 1.1m diameter plastic sewer pipe
« |nsulation disk above sensor and
DAS A

at top of vault below lid

plastic double- « DAS, power housed inside vault

REEIRE Power '
by control | Cost: ~$8,000
5  Backfill I
Sand B
Sensor

Water pump Battery

Rubber
membrane




Current Practices:
Direct Burial

Direct Burial Station * Targetdepth: 0.5to 1m
« Approx. 8cm sand below sensor
Blue hose cable to package box ¢ O€Nsor in 25cm plastic bag filled

with sand to top of sensor
« About 0.5m dirt on top of sensor

Cost: $30 to $50

Sensor




Analyzed Networks

Installs :
© PASSCAL
© Flexible Array
. © Direct Burial
& Posthole

Total 15 Networks
Total 860 stations




Results: PASSCAL

Mean Monthly Mode Comparisons
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Results: Flexible Array

Mean Monthly Mode Comparisons
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Results: Direct Burial

Mean Monthly Mode Comparisons
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Results: Vault Comparison

Mean Monthly Mode Comparisons

. . oLl . . o~ _TA

1004 N\ S N A —— Direct—Burial |-
NG SN ——— FA-Vault

1104 NG S ~ .\ | ——PASSCAL-Vaul

Power (dB)

| | | |
o A @ D
o o o o

—160

—-170

-180

qgol i

. 1.0 10.0 100.0
| Period (s)




The Future: Posthole Sensors

15em rocksol B . Target depth: ~0.7 to Im

15 cm clay cap < [ocation « Purpose-built direct bury
Sensors

« Cable loosely looped near
top to ensure strain relief

« After orientation &

) stainless steel | leveling, sand poured in

| flexible conduit and tamped to ensure

( Bgelely Lyl ) maximum coupling
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masonry sand base

Cost: $30 to $50
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Poker Flat, Alaska




Poker Flat, Alaska

View of the Poker Flat, AK test site, including 2 PASSCAL sensors,
1m posthole (left) and standard PASSCAL vault (right).




Poker Flat, Alaska

Installation of the standard 2m TA vault at Poker Flat, AK test site




Poker Flat, Alaska

View of the top of the 5m TA augered borehole installation at the
Poker Flat, AK test site
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Power (dB)

Poker Flat, Alaska
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Noise Improvements on TA Alaska
Upgrade Stations
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Noise Improvements on TA
Alaska Upgrade Stations

o0 Harding Lake Median Noise Horizontal Components
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Noise Improvements on TA
Alaska Upgrade Stations
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Noise Improvements on TA
Alaska Upgrade Stations

Station PDF Residual Medians BH[E/N]
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Noise Improvements on TA
Alaska Upgrade Stations

Station PDF Residual Medians BH[E/N]

40 AK.CHUM
AK.KNK

> TA Mean AK.MCAR

30 - AKPAX [
AK.RIDG
AK.SAW

20 - AK.SKN |

-
o
1

Power (dB)
I o

N
o
|

_20_

_30_
< TA Mean

'40"'] L s LANEEL L B B A | s L LN L B B B | L ! AL L L |
0.1 1.0 10.0 100.0

Period (s)



Noise Improvements on TA
Alaska Upgrade Stations
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Noise Improvements on TA
Alaska Upgrade Stations
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Noise Improvements on TA
Alaska Upgrade Stations
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Conclusions

Portable vaults were quieter than TA vaults at short
periods, but noisier at long periods

Direct burial can have similar long-period noise levels as
TA style installations

At Poker Flat, AK we saw that deeper emplacement is
quieter (5m TA borehole), but even for PASSCAL installs,
direct buried sensors are 5-10dB quieter than in vaults

New purpose-built posthole sensors are cheap to install
($50) and achieve noise levels similar to or quieter than
2m TA style vaults. 5m TA boreholes still the quietest.

- Drill emplaced posthole sensors in Alaska show
_considerable improvement at vault upgrade




