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I ‑ PRESENTATION OF THE REGIONAL CONTEXT : BRITTANY

1 ‑ Ecological data

* Geographical situation, relief and geology

Brittany, western region of France, belong to the old uplands of the Armorican Massif which reaches actually an elevation of about 384 m.

The geological substratum is composed by granites, schists, mica schists and sandstones come through by big faults.

* Climate

The climate is oceanic, characterized by a low annual temperature variation (average temperature for Brest : January : 6°C ; July : 16°C), important and frequent rainfulls (Rennes : 700 mm ; Brest :1300 mm/year) and frequent and violent western winds.

* Continental and littoral waters

. Continental waters

‑ In Brittany, the water is everywhere. The result of the low permeability of substratum (granites and schists) is that the majority of the pluviometrical supplies streams down the surface and produces a very important network of streams and rivers.

‑ The proximity of the sea (English Channel and Atlantic Ocean), the hilly relief of the granitic regions do not permit to have very organized networks. It exists many little isolated coastal catchment areas.

‑ The hydrological flow is characterized by important seasonal variations.

‑ There are not many ressources of subterranean water that the man can use for his drink and activities ; it is necessary to build many artificial compensating reservoirs.

‑ The good or bad quality of running water is dependent on the man or the presence of human activities. The breton running waters have a satisfactory (40 %), average (40 %) and poor (20 %) quality.


. Littoral waters ‑ Actually, in Brittany, the quality of the sea water presents none problem. The entire of beaches is correct: very good (65%), good (31 %) and low (4 %) quality.

* Drinkable water

In Brittany, the drinkable water is obtained from superficial waters (80 %) and subterranean waters (20 %).

2 ‑ Economical data

* Population density

The population increases continually (for 7 years : 2.8 %) and shows a migration toward the big cities and the littoral zone.

Problems : ‑ kichen wastes

‑ exhaust gas

* Agriculture

Brittany is the 1 st agricultural region of France.

. Average area of farmland/farmer

The useful agricultural area (SAU) necessary for a farmer family lives correctly, is about 30 ha and increases every year. Thus, the number of big farms increases but the number of farms decreases continually.

. Veaetal productions

The part of the breton vegetal productions for the national production is very important.

. Animal productions

The part of the breton animal productions for the national production is very important.

Problems :
‑ chemical fertilizers for the vegetal productions


‑ manuring of droppings (poultry), excrements and urine (pigs, calves, cows)

	Vegetal productions
	Animal productions

	Product
	Tonnes/year
	National importance
	Product
	Tonnes/year
	National importance

	Patatoes
	475 360
	36 %
	Calves of butchery
	275 651
	31%

	Artichokes
	54 527
	72 %
	Chickens
	548 589
	47%

	Cauliflowers
	393 945
	75 %
	Turkeys
	300 691
	49%

	Maize
	664 000
	-
	Pigs
	1 140 806
	56%

	Barley
	504 950
	-
	Milk
	4 667 000 liters
	21%

	Corn
	2 108 800
	-
	Eggs
	5 727 000 eggs
	_


Agricultural production in Brittany

	Department
	Animal Production

	Côtes d'Armor
	1st french department for the pigs and the eggs

	Finistere
	2nd french departmenf for the pigs

	Ille-et-Vilaine
	1st french department for the milk production and the calves of butchery

	Morbihan
	1st french department for the poultry and 3~d for the pigs


Main animal productions in Brittany

* Farm‑produce industries

In Brittany, this activity is represented by 570 firms (= 50 000 salaried employees) for a turnover of 97,5 milliards francs/year of which the half is provided by the production and the conversion of meats.

Problem : ‑ industrial wastes

* Transports

It exists a very good and important rail and road network. For the railway, 6 476 000 passengers/year use the TGV.

Problem : ‑ Pollution of running water by herbicides, exhaust gas and oils

* Tourism

Brittany is the 4t" region of France for french tourists and the 5t" for foreign tourists.

Problems : ‑ Important concentration of the population during the summer along the littoral and in the bathing cities, with increase of kitchen wastes and exhaust gas 


‑ Important use of drinkable water

II ‑ IMPACT OF THE MAN AND HIS ACTIVITIES ON THE RUNNING WATERS

1 ‑ Impact of the man

a) Domestic wastes

In Brittany, these wastes are characterized by the presence of pathogenic bacteriums, suspended matters (200 t/day), organic matter (345 t/day), nitrogen (43 t/day) and phosphorus (11 t/day).

It is a problem for big cities and the bathing cities along the sea.

	
	Domestic wastes
	Industrial wastes

	Pathogenous bacteriums
	?
	?

	Suspended matters
	200 t
	184 t

	Organic malter
	345 t
	300 t

	Nitrogen
	43 t
	28 t

	Phosphorus
	11 t
	6 t

	Inhibitive matters
	‑
	3 t

	TOTAL
	599 tonnes/day
	521 tonnes/day


Repartition of the pollution products/day in the wastes in Brittany

b) Industrial wastes

The main concerned sectors are the farm‑produce industries (89 600 m3/day), the surface treating (1 480 m3/day) and other activities (factories,...) (25 900 m3/day).

Also, every day, there are discharges of suspended matters (184 t/day), organic matter (300 t/day), nitrogen (28 t/day), phosphorus (6 t/day) and inhibitive matters (heavy metals, cyanide, phenol,...) (3t/day).


c) Input of chemical fertilizers and manures in the fields

For the needs of plants, the nitrogen is supplied with 2 forms

‑ minerai form : with chemical fertilizers (140‑170 000 tonnes/year) given to the plants during the growth stage.

‑ orqanic form : in majority, with animal excrements (230 000 t/year) and sludges from purification stations (5 000 t/year) manuring of organic wastes from farm produce industries : dairy industries, canning industries (3 200 t/year). These products are spread on fields and meadows ; they bring particularly nitrogen and phosphorus, potassium hydroxide, copper and zinc.

The increase of the brittany livestock (cows, calves, pigs, poultry,...) has brought a doubling of nitrogen inputs in the soils during the last 40 years (actually : 230 000 tonnes/year).

d) Destruction of the farmland criss‑crossed by hedges and trees

To increase the area of the fields and to use big agricultural machines, the man destroys the hedges and the trees.

e) Modification of streams and rivers courses

To increase the area of the fields, the man straights the streams and destroys the bank vegetation.

2 ‑ Results of he input of the impact of the man and his activities

a) Action on the soils

There is an increase of the organic matter in the soils due to the decrease of the cow‑manure with straw and the increase of the pig dejections rich in nitrogen and poor in carbone.

The nitrogen needs for plants is 290 000 tonnes/year, the inputs are 230 000 tonnes for organic manures and 140‑170 000 tonnes for mineral fertilizers. The annual nitrogen surplus is 80 000 to 117 000 tonnes (= 100 kg/field ha).

The phosphorus input, due particularly to the animal dejections (poultry‑droppings) settles on the soil particules. Actually, the half of the field soils have 500 mg of P205/soit kg (= 34 kg/field ha).

b) Action on the running waters

The destruction of the hedges and the modification of streams cause frequent floodings.

The good (< 0,5 mg/I) or bad (2‑5 mg/I) quality of the running waters is due exclusively to the absence or the presence of the human activities.

There is alteration by the phosphorus (washing powders, farm‑produce industries, farm dejections) and fresh water algaes proliferation.

There is alteration by nitrates (farm activities ; breeding) : 10 % of running water have a nitrate concentration > 50 mg/I.

At last, there is an increase of herbicides (Alachlore, Atrazine, isoproturon) and insecticides (Lindane).

c) Secondary action on the littoral waters

The carrying of nitrates by the running waters toward the sea causes, during every summer, the green algaes proliferation (ULVA) on the beaches (20 000 tonnes/year).

d) Action of the drinkable water

The pumping of water (268 000 000 m3/year) is effectued from the superficial waters (80 %).

This water is use ‑ 86 % for drinkable water ‑ 12 % for industries ‑ 2 % for irrigation

This water takings of the superficial waters set a difficult problem during the summer holidays and the low water period : there is a lack of usable water.

Also, this drinkable water contains nitrates (24 % from artificial compensating reservoirs water have more 50 mg/I ; 28 % 40 to 50 mg/I).


e) Action on the fish fauna

The western part of the Brittany has fish populations which are little or no disturbed, but the eastern part shows several case with very important perturbations.

III ‑ REHABILITATION OF THE QUALITY OF RUNNING WATERS IN BRITTANY

Since 1991, many actions are realised in Brittany to rehabilitate the quality of running waters :

‑ dévelopment of the biological agriculture ;

‑ replanting of hedges ;

‑ amelioration of the urban waste water net and purification stations ;

‑ protective measures of the pumping of drinkable water sites ;

‑ selective procedure for household refuses and treatment of wastes ;

‑ contract of river (ex: Rance river) and Bays (Morbihan Bay).

For this objective, 2 programs are realised

‑ NBretagne Eau Pure" (B.E.P.) : 20 watersheds are observed for nitrogen pollution (1992‑2003 ; 2,5 milliards FF) ;

‑ "Program of pollution mastery from agricultural origin" (P.M.P.O.A)


(1993‑2003 ; 7,5 milliards FF)

