In the tiered assessment scheme as laid out in FOCUSgw
(European Commission, 2014) for the regulatory leaching risk
assessment for active substances at EU level under
Regulation (EC) 1107/2009, groundwater monitoring
constitutes the highest tier.

The first step in a groundwater monitoring study is the
selection of a study site with the desired level of
groundwater vulnerability. The first part of the site selection
process (pre-selection) usually consists of GIS analyses, using
spatial datasets. Additionally, leaching vulnerability may be
assessed (maps produced with a leaching model such as
GeoPEARL).

The candidate areas identified with GIS are further narrowed
down to individual field sites based on field investigations.
Subsequently, the candidate field sites should be
characterized to reconfirm their suitability and to be able to
correctly install observation and sampling wells. A key
prerequisite of a field site characterization is a profound
understanding of the hydrogeological conditions at the
respective sites.

The objective of this study was to illustrate the investigation
of subsurface conditions which are crucial for the suitability
of a field site for a groundwater monitoring study, and for the
monitoring setup.

The FOCUSgw modelling scenarios were used as a well
known example. The specific protection goal (SPG) was
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pre-selection of sites
including mapping and GIS
analysis

- weather/climate

- soil (properties)

- land cover

- agricultural statistics

- geology

percussion drilling (pre-defined pattern of drilling
sites) (EN I1SO 22476-2)

simple - minimum diameter 50 mm (EN ISO 22475-1)

site investigation and
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system analysis

- identification of soil (EN 1SO 14688-1-2)

- sampling (EN ISO 22475-1)
—> grain size analysis 2 k-value (EN ISO 17892-4)

leaching assessment (e.g. Pearl or Macro)

- recharge / downward flux unsaturated zone
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piezometer (diameter 50 mm)
(EN ISO 22475-1)

- arrangement as hydrologic triangle

- groundwater levels - groundwater flow direction = hydraulic

- hydrogeological properties

- estimated depth to groundwater
- rough estimations to determine
site investigation

Alternatively: monitoring design plan and detailed
planning for multi-level sampling wells

(including tendering, budget allocation, contract
management of selected analytical laboratory

- e.g.: edge of field: 1 upstream, up to 10 downstream

- dry drilling method (DN 125 mm)

- material PVC (commonly)
- filter gravel /sand

—
detailed - S@mpling (EN ISO 22475-1)

liner-sampling (recovery of complete core)
(EN ISO 22475-1)

- identification of soil (EN ISO 14688-1-2)

- grain size analysis = k-value (EN ISO 17892-4)
—> triaxial tests 2> k-value (EN 1SO 17892-8)

gradient—> field velocity/seepage velocity=> number and
placement of observation wells, top of observation
well/screening, sampling period/frequency

groundwater sampling > hydro-chemical facies / milieu
alternatively: direct push probing
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interim check of protection goal

monitoring design plan and detailed planning of
sampling wells (diameter 125 mm)

(including tendering, budget allocation, contract
management of selected analytical laboratory)

- e.g.: edge of field: 1 upstream, up to 10 downstream
- dry drilling method (diameter 300 mm)

- material PVC or HDPE (commonly)
- filter gravel / sand etc.
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implementation / construction of observation wells
(including construction management and construction

further optional tests

- tracer tests 2 groundwater residence time 2 sampling
period/frequency (depth of observation well/screening)

Groundwater modelling > depth of observation well/screening

___ alternatively: screening over full thickness of aquifer. sampling 4

period/frequency

- geo-radar or geo-electrics = groundwater table, texture of
unsaturated zone 2 number and placement of observation
wells, top of observation well/screening (sampling
period/frequency)

implementation/ construction of observation wells
(including construction management and construction
supervision)

pumping test and functional test (EN I1SO 22282-4)
including interim check of protection goal
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operation and reporting (including sampling and analysis
(GLP), evaluation and technical maintenance)

supervision)
v

pumping test and functional test (EN ISO 22282-4)
including interim check of protection goal

- drawdown / recovery test > k-value

- hydraulic connectivity

v

operation and reporting (including sampling and analysis

(GLP), evaluation and technical maintenance)

Fig. 1: Standardized general work plan for site pre-selection and field site characterization
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Fig. 4: Schematic section of the Hamburg site application
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