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ET A layout (10km):

One corner is close to the Sos
Enattos area (Lula)

The other two corners are
located in rocks with good
geomechanical properties
(granites and orthogneiss)

Two boreholes have been
excavated at these two
corners (P2, P3, see C.

Rossini’s talk in this session)
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In July 2021 we started the surface and underground seismic, geophisical
and environmental measurements at the other two corners (named after
the local municipalities of Bitti and Onani ).
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Onani Corner — P3

joz : <5/ : Borehole area

P1 - Lula Corner — Sos Enattos . ' A 27 : proposed locations
Blttl Corner = P2 for ET A main caverns
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COORDINATES ALTITUDE AMSL
P2 40°31'24”N  9°20'55.7”E 767 m
P3 40°34’38.7"N 9°27'55.8”E 720 m
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G P2 and P3 sites NFN @

Bitti corner, borehole
area before excavation

P3

Onani corner, borehole
area before excavation

Oct /7, 2020
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Borehole access
(inside a manhole):

- Borehole broadband
triaxial seismometer
(Nanometrics Trillium
120 BH Slim)

Vault access (inside a
manhole):

- Broadband triaxial
seismometer
(Nanometrics Trillium
120 Horizon)

Experimental setup

General plan of the borehole area
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General plan of the borehole area
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p.e

- Excavation of two boreholes at the corner points P2 S
o
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- Pressure test passed in both cases. see C. Rossini’s talk
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CONS @

v don’t substitute totally continuous coring
that can be necessary in unexplorated areas
based on the aim of the field surveys;

PROS

v" continuous logging of geophysical
parameters and comparison with
litostratigraphic information;

v' not unique response and require
litostratigraphic characterization of the soil
cutting;

v reliability and repeatability because are
based on standard probes and automated
processes;

v’ continuous coring is not required and v’ limited volume of rock investigated;
destructive perforation for less time
consuming and cost-effective field activities;

From GEOexplorer reports RT Bitti and RT

Onani: S. Bernardinetti, S. Berti, T. @exp;orer
Colonna, P. Conti, E. Guastaldi, N. Lopane
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Logs were made right after the drilling and before the consolidation of the
borehole with the steel pipes.

Probes:
QL40 Caliper QL40 Gamma and FTC stacked QL40 ABI 2G (acoustic) QL40 OBI 2G (image)
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Sb } *‘)"e((\ \\\ ¥
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o £ e Image sensor
Fluid temperature/conductivity

@EOeprorer
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Geophysical Logs

Temperature & Conductivity Incoming water flow; Geothermal gradient

Self-potential Lithological local variation; Incoming water flow with different salinity
Natural Gamma Ray Clay content variation

Normal Resistivity Lithology and water content variation

Caliper Well diameter; Discontinuities mapping

Structural Logs
Acoustic Discontinuities in water: orientation, spacing, frequency, aperture

Optical RGB image of the well; Discontinuities in dry or clean water: orientation, spacing,

frequency, aperture
@EOeprorer
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Foliation (F)

Example of discontinuities

- | @@ -~ encountered in the P3

imaging borehole and interpretation:

Vein Cutting (VC)

foliazione

Open Foliation (OF) *

— ¢  Small-aperture
discontinuities

Open Vein (0V)

* Large-aperture
discontinuities

@EOeprorer
Joint (J)
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and the borehole looks drilled into the same geological formation.
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= Orthognelss _
~ = Two main large discontinuities (joints). The larger one is at about -68m. | I
— = Discontinuities towards SE.
= At depths greater than 220 m there is a remarkable reduction of the B e e e |
number of open discontinuities.
-om the geophysical logs there are no abrupt variations of lithology,
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Surface and borehole seismometers have been installed @P2 and P3 in the first

half of September 2021 with the assistance of Nanometrics and Codevintec
technicians. ET-0426A-21, https://apps.et-gw.eu/tds/?content=3&r=17710

I“
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___ BHSensor P2 P3___

Depth -264 m -252 m
Tilt 1° 3.5°
Digitizer input range 1Vpp 2Vpp

NS — EW rotation have to be corrected with rotation
matrix to be calculated observing teleseisms.
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As surface reference we
deployed two Trillium 120
Horizon in a vault installation.
In both cases, the digitizers
are running with an input
range of 4Vpp.
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First 10 days (2" half September)
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EINSTEIN
TELESCOPE

ET.P3.00.HHZ 2021-09-18 -- 2021-09-27 (479/479 segments)

=100

=120

=140 4

Amplitude [m?/s%/Hz] [dB]

-160

—180 1

Vertical

01 ETP3.01.HHZ 2021-09-18 - 2021-09-27 (479/479 segments)

=100

=120

=140 4=

Amplitude [m?/s%/Hz] [dB]

-160

180

—200

T
01

k)

o

Amplitude [m?/s%/Hz] [dB]

Amplitude [m?/s%/Hz] [dB]

Preliminary Results

=100
=120

-140 1

-160

—180 1

=100

=120 A

-140 4

-160

180

—200

INFN

ETP3.00.HHN 2021-09-18 - 2021-09-27 (479/479 segments) Istituto Nazionale di Fisica}lgucleare

Horizontal

01 ETP3.01.HH2 2021-09-18 — 2021-09-27 (479/479 segments)

10

o

L. Naticchioni — BH Preliminary Results — ET site studies and characterization — Nuoro, Nov. 8, 2021

27
LOAT
&

ISTITUTO NAZIONALE

DI GEOFISICA E VULCANOLOGIA

aoeyinsg

(wese-)
punougiapun

27



EINSTEIN . PN
ET‘TELES(ﬁf{'ZiPE Preliminary Results INFN &5

ISTITUTO NAZIONALE

ETSOE2 _HHZ 2021-00-18 - 2021-09-27 (479/479 segments) . ETSOE2 HHN 2021-09-18 - 2021-09-27 (479/479 segments) Istituto Nazionale di Fisica}lgucleare DI GEQFISICA E VULCANOLOGIA

Vertical , Horizontal ,

P3 80 { 80 m
_ 0] S . m O
g g wn
g = N
C ‘E -120 - ‘Ex{. -120 1 m
E BE & 155 ‘ ~
Qv g 3 ! -
e Y
£ g
& w 0 .
Q -160 -160 f— =
' @)
o 5 g 3 wn
180 - 180 |
) -200 ; | | 0 -200 , , , 0
G 01 ETP3.01.HHZ 2021-09-18 -- 2021-00-27 (479479 segments) 10 » 01 ETP3.01.HH2 2021-09-18 - 2021-00-27 (479/479 segments) 10 »
(¢0] 60 60
<
5 5
© —80 -80 1
3 w
~ _ -100 1 0 _ -100 1 0
[:=] [:=]
5 5 —
(7p) ¥ ) ]
> 4 -120 4 4 -120 4 N
m E Lg E S m
© g g
£ 140 {= £ 140 N
O = 10 £ 10 3
— -160 -160
) —
(s 5 5
| - -180 4 -180 -
. —
L

—200 T r r 0 —200 T r r 0
0.1 1 10 0.1 1 10
Frequency [Hz] Frequency [Hz]

L. Naticchioni — BH Preliminary Results — ET site studies and characterization — Nuoro, Nov. 8, 2021 28




EINSTEIN L. @B,
ET‘TELES(Z:GPE Prellmlnary Results INFN ’Q"a"i

ISTITUTO NAZIONALE

P2 ) 0 0 . H H Z 30 p2 . 0 0 . H H E Istituto Nazionale 3di(;isica Nucleare DI GEOFISICA E VULCANOLOGIA
P2 -100/ \/ertical e -100/Horizontal e n
@ -120 = -120 c
October 2021 = 0 2 20 5
© ©
© -140 — 5 -140 _ Q
Q 158 9 152 (@)
0 T = m
o —160 & o —160
10 10
3 3
o o
—-180 5 -180 5
—20075 51 0.1 1 10 O —2005 01 0.1 1 10 °
Frequency [Hz] Frequency [Hz]
P2.01.HHZ 30 P2.01.HHE 30
—100 —-100
25 25 g
' —_ m —
,'ﬂgj 120 50 § 120 - I Q.
o v N ®
5 —140 — £ -140 —_ (@ ) Wi¥on
] 158 8 52 0
0 — = = 3 3
5 -160§ g —160
10 10
s $ = C
—-180 5 —-1807" 5 g-
—20075 51 0.1 1 10 O —2005 01 0.1 1 10 °
Frequency [Hz] Frequency [Hz]

L. Naticchioni — BH Preliminary Results — ET site studies and characterization — Nuoro, Nov. 8, 2021 29



ET S imi @&
TELESCOPE Preliminary Results INFN W8

October 2021 HVSR a\.ferage
Horizontal to ---- Percentiles
Vertical Ratio ©

]

©

e

oc

W

it

1091
0 10 10!

Peaks €<= S-Wave resonances. Frequency [HZ]
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On July 2021 the characterisation of the two other corners (P2,P3) of ET in Sardinia has
begun.

Two boreholes excavated (about 270m and 260m deep).

Geophysical/structural logs done in granites (P2) and orthogneiss (P3).

Borehole equipped with optical fiber strainmeters and broadband seismometers.

First results are impressive: the attenuation of the seismic background measured with

the borehole seismometer is evident above 1Hz, in particular in the band 2-7Hz, where
the background noise crosses the Peterson’s New Low Noise Model (NLNM).
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