
How can a region with such a heavy and long 
industrial history only encounter such rare 

cases of heavy groundwater pollution? 

How to combine large-scale 
monitoring of groundwater 
bodies based on a grid of low-
density observation points 
with small-scale monitoring of 
local groundwater pollutions 
using a dense network of 
piezometers? 

What do polluted sites statistics related to a 
given groundwater body tell us about its 

vulnerability to industrial pollutions? 

IV. Data interpretation and reporting 

Do punctual pollutions of industrial origin have 
an effect on groundwater quality at a larger 

scale ? 
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General overview and global point of view 

• Among 3000 sites have been studied within the framework of 2008-2018 soil decrees 

• Only a third of soil investigation reports are submitted to DESo for opinion (1000 advices concerning 850 polluted sites), among which only 20% concerns “deep aquifer pollutions” 

• 16 % of these opinions have been concluding to the potential existence of a dispersion risk at a time of the procedure 
 Only 5 % of potentially polluted sites significantly impact groundwater quality  

• The risk is most often limited to local scale lateral dispersion in shallow aquifers -> groundwater remediation techniques (including hydrogeological barriers) 
often allow to eliminate or reduce it down to an acceptable level within a short period of time 

 It remains no site with current risk 

• Abundance of monitored polluted sites allows to obtain quali/quantitative observation points completing the current network (Fig. 2) 
 

Findings related to Groundwater bodies 

• Pollutions located along main valleys (Fig. 2 & 3) -> alluvial aquifers act as vertical biochemical barriers between pollution and GW-bodies 

• Many polluted sites installed historically along the coal deposit (Fig. 3), which does not contain good quality groundwater -> “no target” 

• Some GW-bodies (Fig. 4), like RWM073, show high concentration of polluted site but proportionally lower density of risk-generating  
     pollutions <-> their intrinsic vulnerability is low (have-captivity under clay layer, high natural attenuation index, low gradient, …) 

• Inversely (Fig. 4) , other GW-bodies, like RWM040, show low density of PPS but proportionally higher density of risk-generating  
    pollutions <-> their intrinsic vulnerability is high (low dilution rate, low natural attenuation index, high gradient, high permeability, …) 

• Be careful (Fig. 4) that some GW-Bodies, like RWM092, present very few PPS and/or pollution with DESo opinion -> only 1 or 2 “deep    
    aquifer pollutions” or “risk-generating pollutions” make vulnerability rates to grow a lot <-> rates are not statistically representative  

• 2 GW-Bodies are suspected to be regionally impacted by old industrial activities (diffuse pollution resulting from the addition of  
    punctual pollutions). RWE030 is probably enriched in SO4 and N by the leaching of a huge quantity of mining waste stored in 

    heaps directly above the chalk aquifer formation (Fig. 4) 

• Sites close to the limit of GW-Bodies may be used to refine the contours of the body by adding local geodata (Fig. 5) 
 

Conclusion and scopes 

• From the groundwater point of view, soil-remediation Decree procedure 
allows to threat pollutions “from the source”, mainly before it creates a risk 

• Up to now, it has been solving or preventing any regional degradation of a 
groundwater body 

• It gives to GW-administration the way to obtain better estimator of industrial 
pressure of each groundwater body and to prioritise remediation or monitoring 
actions (Fig. 4, 7 and 8) 

• It provides new observation points to quanti/qualitative regional survey (Fig. 2) 

• Groundwater remediation work goes further than necessary risk-elimination or 
risk management tasks, for many administrative reasons : a part of the total 
financial amounts invested in soil remediation could be used to solve other 
problems related to groundwater bodies : 
 Fight against diffuse agricultural pollutions 

 Prevent overexploitation 

How to pass from “potentially polluted 
sites” (potential pressure) to effective 

pollution (effective pressure) ? 

• Date of data extraction for EU reporting (and for GQ19 publication : 
16/05/2019 

• Start of data encoding : 01/01/2014 

• To go fast and to be efficient : working with the existing groundwater 
database (“old”, not really adapted, but directly available) 

• Each time an opinion is given on a new polluted site : 
 Add some quali/piezometers including information about type, intensity and 

extension of pollution 

 Link to it : analytical result tables, 
lithological and technical cross-sections, 
local pollution maps, ...  

 Create a new georeferenced element 
(point located at the centre of the 
polluted zone) using an existing model : 

• Use the first “64k-line” of the field 
“description” of the form to store 
hydrogeological data (existence, 
sample, pollution state and risk level) 

• Use the second “64k-line” to store 
information about the state of 
progress along the administrative 
procedure : from characterisation 
study to final state reporting after 
remediation works ; 

 Link quali/piezometers with their 
associated pollution  

• Each time a new opinion is given on a 
already known polluted site (at further 
steps of the remediation procedure): 

 Update “description” lines  
 Add any useful technical data or 

results 
 

I. Data acquisition 

First line

Value 0 1 2 0 1 0 1 2 0 1 2 0 1 2 0 1 0 1 2 0 1 2

Response no yes H2 no yes no yes ? no yes ? no yes GM no yes no yes ? no yes ?

H2: Houiller aquifer = deep but unexploitable GM: Gravel of Meuse = Shallow but exploitable
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III. GIS Data maping 

II. Data processing 

How to make soil remediation procedure useful 
for groundwater bodies management/

characterisation? 

What kind of indicator could allow to assess 
industrial pressure (punctual/diffuse) to the 

quality of groundwater bodies ? 

Should we not reorient some of these 

Is it worth investing so much effort to 
avoid small-scale “one-off” problems? 

works  sufficient to ensure a  
long-term integrity of groundwater 

bodies?  

Are local soil and  
groundwater remediation 

larger-scale diffuse pollutions  
(agricultural sector)? 

heavy investments to fight against  

 

General data processing 

• Keep in mind the number of Potentially Polluted Site (PPP) computed 
in 2008 from 4 different public databases  

• Count Sites for which at least one DESo Notice have been given to 
the administration of the soil Decree (S-DESoN) 

• Add sites submitted to a notice within other framework (older 
remediation procedures, permitting procedures, waste 
management,...) 

• Count how many sites : 
 Are or have been affected by a groundwater pollution : 

• In a (shallow) permeable layer making a perched aquifer 

• In the (deep) permeable layer constituting the groundwater bodies 

• Which is likely to generate a risk to disperse and reach any local target (river, 
source,  pumping well,…) 

 have been remediated (soil and/or groundwater) : Number of Completed Soil 
Remediation Works (“CSRW”) 

 Are or have been monitored : Number of current and pas Monitorings (“Mon”) 

Data processing dedicated to GW-bodies characterisation 

• “Clip” polluted sites into GW-bodies contour map  

• Compute statistics specific to each of them : number (Nb), spatial density (SD,...) 
 obtain better indicators of the pressure exerted by industrial activities ongroundwater quality : 

• Spatial density of Effective Groundwater Pollutions (“EGP”) 

• Spatial density of Effective Shallow Aquifer Pollutions (“ESAP”) 

• Spatial density of Effective Deep Aquifer Pollutions (“EDAP”) 

• Spatial density of Effective Pollutions with possible Dispersion Risk (“EP-pDR”) and, among 
them, the one where : 

 The risk is still present (“SP”) 

 The risk is actively controlled (“AC”) by barriers (pumping/reactive) 

 The risk is passively monitored (“PM”) by a piezometer network 

 The risk is still To Be Assessed (“TBA”)  

 The risk have been eliminated (“E”) thanks to remediation works  

• Global vulnerability ratio (nb of EAP/nb of PPS) with EAP = Exploited aquifer pollution (shallow RWM071, RWM072 and RWM073, deep for other GW-Bodies) 

• Intrinsic Vulnerability ratio (nb of P-DR/nb of Pollutions)  

• Remediation rate (number of remediation works/number of EP-pDR) and monitoring rate (number of monitored sites/number of EP-pDR)  

• Classify groundwater bodies as a function of these indicators in order to : 
 Identify the most vulnerable bodies  

 Better understand the relationships between number/density of potentially impacting sites, pollution nature/gravity and intrinsic hydrogeologic properties of each aquifer 

 Prioritise actions (if needed) to better prevent and/or limit the pressure 

Classify 

 

1 

2 

3 
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7 8 

$+ Landfills or decantation bassins

%2 Sites with DESo notice

Groundwater safeguard zones

Close (IIa)

Remote (IIb)

RWE030

     under RWE033

5 
4 

How to convert administrative and technical 
data about polluted sites into a little number 

of georeferenced values  


