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Micro-seismic Monitoring Network: Goals

Despite their essential role in the gas system Underground Gas Storages are not
well accepted by public opinion because of the suspicion that they can generate
induced/triggered seismicity.

To cope with this climate of mistrust E.S., with the support of O.G.S.
(an Italian Public Research Institute) developed a micro-seismic
monitoring network named R.S.C. setting these alms

high quality of micro-seismic detection
capability

@ full transparency of data information

@ with no restriction
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RSC: Acknowledgement Area
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RSC: Open Access Data and Transparency

Edison Stoccaggio is the first Company in ltaly that has opted for full
transparency of data and information in order to:

v' prevent false information or manipulations
v facilitate public acceptance for this kind of installations
v" Enhance the climate of collective safety and security around the storage

Collalto Seismic Network

WEB SITE: rete-collalto.crs.inogs.it

* Info and general references

« Meta-data and graphs freely available
with no restriction

» Periodic reports

Meetings with local population, national and local

authorities to show how the network works and what are @
EDISON

its results.
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Web site home-page

Edison Stoccaggio Spa



298 ,7»{}5,'q2-= ':H.-Js"l,ﬁ w3
z7e® T 540 Dy e 8
€y 2 5 N3P . 23y, o7 22’4/2 6
40 PR VN W 2hia?
26 O / 8 70200 W
205308 CLIARE- '.4
selluno, % &4 Detected Events
9 31 “14
: 4 235 q.z.z.3 be 4
830 . 19 L4 SG; Qax
187 / H)Zl@
09
.104/
9
Feltre'Y b l:;gz
e 221 ‘ 44 VARN.-.~ > {'-40_4 385
\ S 4 '"_,,/’, 93 “,‘,
- ' PPN =4 am“’“aﬁﬁ_) Sbiss
.Jﬁ 145 Wog~103 282 ”.‘7@171 2 380 195 o8
i 09 173 239 0‘ 35215}{27
20) ,‘[ %6 .z‘)‘ 82 195 148763
§ 4sq.:"“ & 230375 3740 381 © 26
1o @ 28 268 @42 ™. Y
o ~. @ 279 & & 54288 ™)
58 %o 37 {‘S(- 2992 1 255¢
j - - ) 07 . ‘ 392 »
\ 400.9 Ry ,i M‘S 53912.(. 342’9
o - @“ N fg‘ : N;:” 44() o*\ EDISON
T \ 16 .
\ ;,(, # & \.\35_4 _— 4(?21 266 1(;!.;:- Edison Stoccaggio Spa
A 503..// : ‘ -
¢ 0 bediies . 105
Q . . i
146 T e My AreaB: 429 eventi
2 o, 1 1 897 LO
Asolo ©. «8a ' 08 -04<M,£2.9
L AN N N TR :
- A 3 7o'
Montebelluna'@! ;5
Grappa o 7799 v e .
Ll : v Area A: 190 eventi
Qori ; 135
oria Bessic
JELSHE Area B GRS -0.8<M; <13
L 3 l,’,’.____;__‘_.‘.




! Induced Seismicity

Induced seismicity

Evolutionary Phenomenon



Induced Seismicity

Induced seismicity = Evolutionary Phenomenon

£

» Clusterization of the events near the stress source;

Clues/evidence:

» Increase in number of phenomena in the time unit;
» Manifested correlation (with Pressure and Flow Rate);

» Variation of the “b parameter” of the Gutenberg-Richter law;
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Induced Seismicity?

Seismicity
01/2012 - 10/2014
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Collalto storage
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RSC has detected a
@EDISON

natural micro-seismicity;

in fact, as shown in the Edison Stoccagglo Spa

picture above, all the
events recorded draw
the tectonic faults
already known in
literature.



Seismicity Detected vs Storage Activity
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Seismicity Detected vs Storage Activity

v, Gutenberg-Richter law
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RSC: Modus Operandi (How to operate in case of...)
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NOTE CONCORDATE TRA 0GS, SEZIONE GEOLOGIA E GEORISORSE DELLA REGIONEL®:
VENETO E EDISON STOCCAGGIO SPA. SULLE MODALITA DI GESTIONE DFL
MONITORAGGIO SISMICO PRESSO LO STOCCAGGIO DI GAS NATURALE DI COLLALTO
Documento redatto da:
Enrico Prioko, 0G5
Alverto Baglioal, Regione Veneto

Earico Schievon, Regione Venety Suf .

Govtano Annunziate, Edison Stoccagio spa #\%1 e (\l
b,
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Nel presente documento si rlassumono alcune note sulle le modalith con cul viene effettustd
T'attivitd di monitoraggio sismico con la Rete Sismica di Collalto e alcune Indicadonl per ¥0
ulteriore sviluppo delle modalitd di gestione dei dati al fime di:
1. garantire la possibilitd di controllo da parte della Regione Veneto sul monitoragdie
sismico dellattivied di stoccaggio del gas svolta da Edison Stoccaggio s.pa. a Collalto,
o5l come previsto dalle prescrizioni ministeriali;
2. rispondere alle esigenze della Regione Veneto per quanto riguarda il monitoraggh®
sismico regionale per le finalitd di Protezione Civile;
3. utilizzare (I monitoraggio sismico effettuato con la Rete Sismica di Collalto per
prevemire eveatuali fenomeni di sismicitd indotta,
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sclentifico in aggiunta ai rapporti semestrali.
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In April 2014 ES, OGS and Veneto Region issued
a common note in which the following subjects
were considered:

— Agreement about the design criteria of the
network

— Analysis of data detected during the first
years in operations

— Definition of transmitting data procedures

— Definition of control methods and of
procedures to be activated in case of
“anomalous signals”

(first case in Italy even before specific
“Guidelines” were issued by the
Development Ministry in November 2014)
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RSC: Procedure to Be Activated

“Normal seismic signals” Analysis System:

1. Automatic real time analysis + semi-automatic off line adjustment;

2. Periodic Reports

Anomalous seismic signals”:

Anomalous signals;
Info for deeper analysis

Actions to be actuated

a
b
c. Evaluation of correlation
d
&

d
Info for the authorities

if and only if C is true then... I¢

EDISON and before the event get human-percptible
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The Micro-seismic monitoring is an effective solution
for recognizing and coping with induced or triggered
seismicity by storage activities.

RSC is managed by a public institute. An open-

Collalto Seismic Network

access repository of data and publications is @@wsw
available to general public in order to meet the rising e
demand for transparency and information.

rete-collalto.crs.inogs.it

The first 3 monitoring years of RSC show that no correlation has been
detected between local seismicity and storage activity. Nevertheless ES and
Veneto Region signed an agreement about “who does what” in any case .r‘; :\\\‘

L

The technical criteria adopted and the managing procedures introduced

by Edison Stoccaggio and O.G.S. have become “a reference model” for

“Guidelines” issued by the Italian Development Ministry. @
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Thank you
for your
attention
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