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While European countries are committed to reduce greenhouse gas emissions, the regulatory environment requires that future geological storage sites are chosen so as to ensure environmental protection. The state of the art showed the
diversity of changes that may occur in subsurface aquifers impacted by a CO, leak (modification of the physicochemical properties of fresh water or in biological processes controlling the mobility of trace elements).
This poster presents monitoring guidelines for aquifers that could be impacted by CO, geological storage.

STAKES

In this context, the CIPRES project aimed at

validating an aquifer monitoring methodology:

(i) analysis methods and parameter thresholds

(useful to monitor and detect any anomaly

related to a storage failure) and

water monitoring methods (including the ones

for deep aquifers).

In near surface conditions, over short periods, these

monitoring are easily managed, but it is usually more

difficult when they have to be deployed over long

periods or in deep conditions because of

technological obstacles.

The CIPRES project:

- a R&D project, coordinated by BRGM

- associated partners: INERIS, laboratories from
ISTO and IPGP, VERI and HYDRO INVEST

- started in January 2012 and lasted 42 months

- funded by ANR (799k€ for a total cost of 1800k€£)
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REGULATION
Several regulations and guidelines are available for geological storage of CO, in order

to secure the supply chain. However, guidelines towards groundwater resources are
limited to brief and general recommendations. The ANR CIPRES project allowed
improving the existing guidelines in terms of aquifers monitoring methodology.

DESCRIPTION OF THE PROPOSED AQUIFER MONITORING METHODOLOGY
The produced guidelines summarize the existing regulations and guidelines towards
aquifers and geological storage of CO, in order to provide a focused monitoring
methodology on groundwater resources.
The methodology proposes global aquifer monitoring practices for each CO, geological
storage steps:
- basic parameters to be monitored, recommended for all aquifers in the area of
review of the CO, storage complex;
. specific parameters, which will have to be customized according to the specific
context of the studied case;
- minimum recommendations in terms of:
- duration: at least two years to acquire the baseline as a reference for monitoring;
- monitoring frequency: at least 2-4 times per year for the baseline acquisition,
and 1-2 times per year for the operational monitoring; and
- location: in the monitoring aquifer and in vulnerable aquifers (aquifers that may
be damaged under special circumstances).

PARAMETERS RECOMMENDATION FOR AQUIFERS MONITORING

Monitoring | Post responsabilit
Storage steps Regional study| Exploration Construction Exploitation ) = - ] -
period transfer period
R Environmental | Monitoring plan Operationnal Operationnal | Reinforced | Post-closure Long term
onitorin
- baseline development | monitoring baseline | monitoring |[monitoring| monitoring monitoring
groundwater level X
o pH, ORP, T, electrical cond. site specific
asic
' alkalinity, major anions and X X X X X X site specific
arameters
. cations, DOC P
dissolved CO,, dissolved O, site specific
metallic trace elements X X X X X site specific
hydrocarbures and co- . .
o X X X site specific
injected substances
Specific isotopic composition
12 ~ j13,~ 3., 18 X X X X
parameters (°C/C,°H, T0)
MN,, Ar, H;S, CH, and other . g
o X X X X site specific
alcanes, He, co-injected gas...
microbiologic parameters X X X

FREQUENCY & LOCATION RECOMMENDATION FOR AQUIFERS MONITORING
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