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Introduction	



•  The features of organization and functioning of the fissured 
hydrogeosystems, as well as the nature of the rocks of the 
Armorican Paleozoic basement, created of the physicochemical 
conditions which can contribute to resolution, at least partially, 
problems of nitrogenous surpluses.	



•  These features and these conditions were studied in Brittany by a 
plurimethodological approch, from 1995, in 2 experimental 
perimeters devoted exclusively to research, the one on schists, in 
Finistère, other one on granite, in Côtes d’Armor.	



•  This communication displays knowledges of these studies, and left 
that they can draw as regards the resolution of the problem of 
pollution by nitrates, using fissured water-bearing as reactors of 
denitrification.	





Localisation of the experimental perimeter of Kerveldréach 
(Finistère), geological and fracturation map (Somlette L., 1998)	





The experimental perimeter of Kerveldréach (PEK) corresponds to a farm (0,35 
km2) with 3 sites (18 boreholes). About 50 water points are available on the whole	





View of the PEK from the North	





Different sorts of water points in the P.E.K.	





View of water-points at the bottom of  hillside	





Hydrochemical logs 
obtenied during drilling	





Some parameters according to time in a borehole (F31)  
and a piezometer (Pz 2) (Somlette & Sicard, 2000)	





Electro-
conductivity logs 

in a borehole 
(F31)	





Description of a double 
PVC paker and set of 

pumps	





Permeability log 
realised with a 

double P.V.C. paker 
(F31)	





Parameters evolution according to time after 
setting of a paker in a borehole (F31)	





Movement of one interface in the column of water 
of a borehole (F30) after removing of a paker	





Cross-section of a schematic organization and functioning 
model of the aquifer under a slope, showing a superficial 

oxidazing level above a denitrifing one. 	





Main chemical processus in a deep natural biological 
denitrification in fissured aquifer under weathered rock. Left 

photography : cuttings with pyrite.���
 Right photography : water degassing during sampling (N2, CO2 ?)	



•  5/14 FeS2 + NO3
- + 2/7 H+ ---> 5/7 SO4

2- + 1/2 N2 + 5/14 Fe2+ + 1/7 H2O  (1)!
•  5/4 CH2O + NO3

- + H+ ----> 5/4 CO2 + 1/2 N2 + 7/4 H2O   (2)!
•  5 Fe2+ + NO3

- + 12 H2O ----> 5 Fe(OH)3 + 1/2 N2 + 9H+    (3)	





Bacteria of the natural	


Denetrification (right).	



Artesian borehole	


with Fe(OH)3 precipitate (under)	





Simulation of the time of transfer according to the porosity 
between points of injection in surface and the stream, on a 

section of the hillside (Goujon M., 2005)	





Simulation de courbes de restitution au ruisseau avec ou 
sans zone dénitrifiante (Goujon M., 2005)	





Diagram of the optimal zones of manuring.���
Les nitrates des lisiers introduits en surface dans les zones 

d’épandage optimales sont  éliminés dans la zone 
réductrice de la nappe. Ailleurs, les apports en composés 

azotés doivent être réduits au stricte minimum, sinon 
supprimés. Les premiers effets d’une telle pratique 

devraient se manifester en 2 années au plus.	





Diagram of a device of injection by a borehole of nitrogenous effluents. 
En dehors des zones favorables à l’épandage en surface, des forages 
injectant les effluents directement dans la zone réductrice pourraient 

fournir des solutions ponctuelles. 	





Conclusion	


•  The natural biological denitrification in aquifers is responsible for the 

destruction of a party of nitrates of anthropic origin.	


•  It follows from it a vertical organization of groundwater, which makes rest an 

oxidizing zone of 50 m of thickness in most, on a reducing zone.	


•  This organization is probably meet in the magmatic or metamorphic fissured 

rocks with low permeability, in Armorican massif or by any similar regions 
everywhere.	



•  This phenomenon can have numerous consequences: on the hydrodynamic 
properties of the water-bearing (clogging?), on the balance of nitrates in the 
watershed, in the valuation of the role of the humid zones in the denitrification, 
and especially, with her systematic utilization, in the decrease of the quantities 
of nitrates which reach rivers and the coast-line.	



•  The simulation, to refine, of flow and transport in the weathered and fissured 
aquifers, when they take into account the denitrifing zone, makes hope for 
rather quick answers to measurements likely to be set up, such the definition of 
optimal zones of manuring and injection boreholes.	
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