Design and construction of two boreholes for seismometers
installation in support of ET seismic characterization in
Sardinia
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BOREHOLES LOCATION
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BOREHOLES LOCATION

tszens 1829700

Drone survey (June 2020) on
the area surrounding the
boreholes.
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GEOLOGICAL SETTINGS

« V2 and P2 in Granodiorites
« V3 and P3in Orthogneiss

2km  4km  6km  Bkm

Intrusive complex Metamorphic basement
- Granodiorites and monzogranites -o'ﬂ'"’“"'i“

- Phyllites, micaschist and paragneiss
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ACCESS

BOREHOLE P2 BOREHOLE P3
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ENVIRONMENTAL ISSUES AND LOCAL PERMITS

BOREHOLE P2
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SENSORS REQUIREMENTS

Trillium120-SPH2

Broadband triaxial seismometer

Assembly ready to deploy Assembly with Cam deployed

@104 mm
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position)
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« Steellining infernal diameter: 114-129 mm

M. « Good mechanical contact between
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BOREHOLE CHARACTERISTICS AND CONSTRUCTION PHASE

Depth from original ground [m)
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casing and surrounding
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BOREHOLE CHARACTERISTICS AND CONSTRUCTION PHASE
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BOREHOLE CHARACTERISTICS AND CONSTRUCTION PHASE
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BOREHOLE CHARACTERISTICS AND CONSTRUCTION PHASE
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BOREHOLE CHARACTERISTICS AND CONSTRUCTION PHASE
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BOREHOLE LEAK TEST
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VERTICALITY CHECK
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SURFACE INFRASTRUCTURES LAYOUT
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SENSORS INSTALLATION
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TIME AND COST

Design construction time schedule for one borehole

MONTH/WEEK
1D ACTIVITY 1 2 3
1 2 3 4]/5 6 7 8|9 101112

1.1 SITE INSTALLATION
1.2 DRILLING, LOGS Total cost: 263’000 euro

1.3 BOREHOLE COMPLETION
(taxes and other fees not

1.4 LEAK TEST iﬂC'Uded)
1.5 DRILLING PLANT DECOMMISIONING

1.6 SURFACE WORKS
1.7 SITE INSTALLATION DECOMMISIONING

« Construction substanftially in line with the design construction program:
total fime (two boreholes) about 5 months (from April to August 2021)

« Average drilling production: 10-30 m/day
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COST SENSITIVITY ANALYSIS

A cost sensitivity analysis is carried out as a support for the feasibility study of the sensor network
for the ET infrastructure.

Main assumptions:
« Steellining external diameter: from 114,3 mm (4.5 inches) to 254 mm (10 inches)
« Boreholes depth: 100, 200, 250, 300 m
« unit prices from the regional or national reference price list

* Included in the cost: site installation, borehole driling and completion, surface
infrastructures, safety

« Noftincluded in the cost: instrumentation and sensors, solar panels, electrical equipment
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COST SENSITIVITY ANALYSIS

300.000 € 350.000 €
-@-Total taxes and other fees not included -@Cost without tax and other fees
~@-Drilling -@-Total cost
250.000 € -@-Steel lining
@ Coement 300.000 €
200.000 £
o "0 250.000 €
8 @ \ 4 @ 2
— 150.000 € / 2,
3 o o o o %
Q (O 200.000 €
100.000 €
o M o
- € 100.000 €

114 127 140 152 165 178 191 203 216 229 245 254 114 127 140 152 165 178 191 203 216 229 245 254

Steellining external diameter [mm] Steellining external diameter [mm]
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COST SENSITIVITY ANALYSIS

400.000 €

~e-D=127mm 9200 euro/m
-0-D=152 mm
30000 € g p=203 mm
-@-D=256 mm
300.000 €
g
o
L. 250,000 € 500 euro/m
e,
O
200.000 €
150.000 €
100.000 €
100 150 200 250 300
Borehole length [m]
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