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e 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
Finistére, other one on granite, in Cotes d’Armor.

e 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.



FINISTERE

Périmétre
expérimental

\ \
\
o \ Nl 20
Douar:oncz \ \ :" ” \/
Vo X \
S L =

CARTE GEOLOGIQUE ET DE FRACTURATION
DU BASSIN VERSANT DU KERHARO

| Drapede phoros advionnes o recakipe sar 13%003")

] LEGENDE
o LiT#e du S@0n venart
e ARty
=3 Vekarture JMatese daersa)

Aogrwrrarts

ophcarucirae
— TS WL WY 6 Clrle by
— e e IALS drires
wppnds

)Rsnarmon NELLE D€ LA
SUR PHOTO AERENNNE DU 8.V. CU
Etude zur 70 mesyms Clwrzas oe 107

.

' / ‘ 15%

% .
P

\ 0




LEGENDE

— Limite de parcelles

- Fossas

«.. Drans (D)
2% Bois
43 Attude en métres

o Forapes en grands
diamétres (F)

o Forapes en petits
diamétras (Pz)

« Puits (P)

. Trous & la tarare (TT)

100m







Piézometre I’z
Forage F

Trou a la

Drain D

4
\ II. '.tl .',I'l ‘.,' " /
{ “,-‘ Schistes sams
i\ \-‘ fissurés
.I. l',. 'f I\‘.
Il‘ I\,' ',. l.\. \
/ /
1" \ ," \,
f \ '|' \\
a' I\‘. / \



Z

74




F35

1 1 1
1 B 1 Al
0.5 1.0 [c] (meq.I”
Ottt
- - NS
.
C 0.2
’ m®.h’
10~
-1.2
" - 0.4
K
e - 1.7
20-
- 33
- (.3
30 - 1.0
- \ - (.2
E *
: ' - 13
E * m’.h"
wl




A =
Z g 42.50‘

Concentrations

EC (20°C)
(uS.cm™)

(méq.I"h)

44.00+

43.50+
43.00+

42.00+
41.50+

250+

1.604
1.40-
1.20-
1.00+
0.80+
0.60+
0.40 -
0.20
0.00

AN

11/04/95

15/05/96 19/06/97 24/07/98 28/08/99 01/10/00



1

Profondeur / repére (m)

v

A : Ecoulement descendant : 1.2 4 1.3 mé.I" de NO, (8 courbes de diagraphie).
B : Ecoulement ascendant : 0.05 3 0.16 mé.I"' de NO;y'(3 courbes de diagraphie).
(Prélévements d'eau pour analyse 4 12 m par minipompe a poste fixe).



DETAILS D'UN OBTURATEUR Pompe atmosphérique
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Zone réductrice

Schéma interprétatif de la disposition des zones oxydante et
réductrice suivant un profil Nord-Sud passant par les 3 sites.
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e 5/14FeS, + NOy +2/7 H" --->5/750,2 + 1/2 N, + 5/14 Fe?* + 1/7 H,0O (1)
¢ 5/4CH,0+NO; +H* -—>5/4CO,+1/2N,+7/4H,0 (2)
e 5Fe? + NO; + 12 H,O -—> 5 Fe(OH), + 1/2 N, + 9H* (3)
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Temps de transfert pour des porosités cfficaces de :

a=0,1% | a=05% a=1% a=5% a=10%
| 7 ans 36 ans 72 ans 359 ans 717 ans
2 3 ans 15 ans 41 ans 145 ans 287 ans
3 | 550 jours 7 ans 14 ans 70 ans 139 ans
4 | 240 jours 3 ans 7 ans 33 ans 65 ans
5] 130 jours | 610 jours 3 ans 17 ans 34 ans
6 55 jours 270 jours 540 jours 8 ans 15 ans
7 30 jours 150 jours | 290 jours 4 ans 8 ans
8 3 jours 15 jours 30 jours 150 jours 290 jours
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1 Sans FOR 18.7 8.9 -
Avec FOR 18.7 2.5 74.4
20 Sans FOR 220.3 73.9 -
Avec FOR 220.3 4.0 90.6
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The natural biological denitrification in aquifers 1s 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 1s 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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