
  

� � � � � �� � � � �

Final report 

Mayenne basin implementation for GREAT-ER 1.0 
 

 

 

 

ERASM 

Environmental Risk Assessment of Surfactants, Management 

A research partnership of the detergent and surfactant industries in Europe 

� � � � � � � � � � 	
 � 	� � �� � � 
 � � 
 � 	� � 
 �
 �� 
 ��
 �� 
 � � � � 
 � 	
 ��� 
 ��
 �� � � 
 � � 
 � � 
 �
 � �� 
 � �� � � � � 	� � �� �� � � � 
 � 	
 � �

� � � � � � � � � 	� � �� � � � � � 
 � �� 
 � �� � 
 � � � � 
 �� � � � 
 � 
 �
 � ��
 � � � �� � � 
 � � � � 	
 	� 
 � �� � � 
 � 	� � 
 � �



BETURE CEREC MAYENNE BASIN IMPLEMENTATION FOR GREAT-ER 1.0 

FINAL REPORT MAY 2002 PAGE 2 

� �� �� �� �  	 � 
 � � � 
 � � � 
 � � � � �	 � 
 � � � 
 � � � 
 � � � � �	 � 
 � � � 
 � � � 
 � � � � �	 � 
 � � � 
 � � � 
 � � � � � ���� ����

I. TABLE OF CONTENTS 2 

II. CONTEXT 6 

ABSTRACT 6 

KICK-OFF MEETING 7 

III. MAYENNE BASIN CHARACTERISTICS 8 

DESCRIPTION OF MAYENNE BASIN 8 

Natural environment 8 

Climate 10 

River network 10 

Hydrology 10 

Economic and human aspect 10 

Demography 10 

Agriculture 10 

Industries 11 

Leisure 11 

Soil uses 11 

Water  uses 12 

Potential of the basin 12 

Water intakes 12 

IV. TASKS DONE 13 

DATA COLLECTION 13 

STW dataset 13 

Sewage Treatment Plant 13 

Population 13 



BETURE CEREC MAYENNE BASIN IMPLEMENTATION FOR GREAT-ER 1.0 

FINAL REPORT MAY 2002 PAGE 3 

Hydrology data sets 13 

Gauging stations 13 

Flow data and statistics 16 

PREPARATION OF CATCHMENT DATA SETS 17 

Digital River  network and catchment area 17 

Catchment boundary polygons 17 

Digital river network 17 

River network attribute 18 

Discharge site data 19 

GIS discharges sites 19 

Population connected 19 

Discharges flows 19 

Other wastewater treatment plant characteristics 19 

Other possibilities 19 

CONFIGURATION OF NEW PROCEDURES UNDER WINDOWS OPERATING 

SYSTEM 19 

GNU software configured 20 

RESULTS 22 

For  Boron parameter 22 

Calculation of the PECinitial 22 

Calculation of the PECcatchment 22 

Examples of maps of the results 24 

For  LAS parameter  27 

Calculation of the PECinitial 27 

Calculation of the PECcatchment 27 

Examples of maps of the results 28 

V. CONCLUSIONS 32 

MAJOR DIFFICULTIES ENCOUNTERED 32 

RESULTS 32 



BETURE CEREC MAYENNE BASIN IMPLEMENTATION FOR GREAT-ER 1.0 

FINAL REPORT MAY 2002 PAGE 4 

PERSPECTIVES 33 

VI. APPENDIXES 34 

APPENDIX 1 34 

APPENDIX 2 38 

 



BETURE CEREC MAYENNE BASIN IMPLEMENTATION FOR GREAT-ER 1.0 

FINAL REPORT MAY 2002 PAGE 5 

 

FIGURE 1 ORIGINAL DATA PROCESSING SCHEME................................................................................... 20 

FIGURE 2: RESULT OF THE PECINITIAL CALCULATION FOR BORON PARAMETER......................... 22 

FIGURE 3: RESULT OF THE PECCATCHMENT CALCULATION FOR BORON PARAMETER............... 23 

FIGURE 4 : : RESULT OF THE PECINITIAL CALCULATION FOR LAS PARAMETER. ........................... 27 

FIGURE 5 : RESULT OF THE PECCATCHMENT CALCULATION FOR LAS PARAMETER.................... 27 

 

TABLE 1 LIST OF BD CARTHAGE OBJECTS FOR MAYENNE & VILAINE RNDE BASINS. .................... 9 

TABLE 2 SUMMARY OF LOW FLOWS STATISTICS FOR MAYENNE RNDE BASIN.............................. 10 

TABLE 3 : LIST OF THE GAUGING STATIONS............................................................................................. 14 

 

MAP 1 DETAILED RIVER NETWORK BASED ON BD CARTHAGE............................................................. 8 

MAP 2 LAND USE CLASSIFICATION BASED ON CORINE LAND COVER............................................... 11 

MAP 3: LOCALISATION OF THE GAUGING STATIONS. ............................................................................ 15 

MAP 4 : MODEL RIVER NETWORK................................................................................................................ 18 

 

 



BETURE CEREC MAYENNE BASIN IMPLEMENTATION FOR GREAT-ER 1.0 

FINAL REPORT MAY 2002 PAGE 6 

� � �� � �� � �� � �  � 
 � � � � �� 
 � � � � �� 
 � � � � �� 
 � � � � � ����

� � � � � 
 � � �

This report presents the work done for Mayenne basin implementation for 
GREAT-ER 1.0 model. The project was held at the following of a wide range of 
studies driven in last decade on both sides: 

�  Those initiated by the MATE1 and A.I.S.D.2 under the title of “Environment 
Detergent Program” which permits to build a typology of the 55 RNDE3 
basin covering France and simulate the concentration of substances 
constituting of detergent on river network in a typical basin in each of the 
six typological group determined; “Mayenne”, “Vilaine”, “Charente”, 
“Dordogne”, “Var” et “Rhône”. These studies were realized by BETURE 
CEREC. 

�  Those X 

Considering these experiences, and the wish to test GREAT-ER 1.0 on a French 
basin, it was decide in May 2000 to implement an already NOPOLU System2 
simulated basin. The MATE and the Loire Brittany Basin Agency whom depends 
Mayenne basin, gave their accord for the project and BETURE CEREC made a 
proposal to realize it. In December 2000, the contract was signed and the study 
on going. 

The aim was to obtain a fully functional and quality assured application for 
Mayenne Basin with GREAT-ER 1.0. 

 	� ! "� � � �� 
 
 � 	� � �

A starting project meeting was held in P&G4 headquarters on 6/12/2000 with the 
participation of: 

                                            

1 French « Ministère de l’Aménagement du Territoire et de l’Environnement » 

2 Association des Industriels du Savon et de la Détergence 

3 Réseau National de Données sur l’Eau 

4 Procter & Gamble 
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�  Diederick Schowaneck (Procter & Gamble) 

�  Guillaume Le Gall (BETURE CEREC) 

�  Jan-Oliver Wagner (INTEVATION) 

The genesis and development steps of GREAT-ER were explained to BETURE 
CEREC. 

A memorandum detailing the process of transformation of “Raw”  data in digital 
format to data in “pre-defined” format then in complete, processed dataset has 
been furnished. 

As new procedures running under LINUX where recently implemented to 
generate the final data set in a 100% automatic way, INTEVATION gave the 
advice of using LINUX to BETURE-CEREC. 

The decision of using latest developments made by INTEVATION and noticeably 
those involving the use of shapefile format instead of ARCINFO coverage format 
for geographic objects in GREAT-ER model was made. 

The possibility of a help from INTEVATION to BETURE CEREC if need have 
been proposed. 
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Physical aspect of the Mayenne RNDE basin concerns entirely the catchment 
area of the river, which gave him its name. Mayenne RNDE Basin. Thus it entirely 
includes the sub-catchment / Sector codified "M3 " itself divided into 10 Sub-
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sectors and in 52 basic watersheds (“hydrologic zones”). Two of those Sub-
sectors form the basin of Oudon river, the major affluent of Mayenne river. 

The relief is lower than 100 m in the south but goes frequently beyond 200 m in 
North where it culminates with the mount of “Avaloirs” at 417 m. 

� � � 
� �� �� 	� � �� ��� � �� � � � � � � � �� � �� � � � ��� � �� � � � � � � �� �� 	
� 	� � � ! � " �� � � 	� � #�

Bassin France Mayenne Vilaine 

Area (Km²) 550 000 5 836 10 500 

Number of RNDE 
Bassin 

55 1 1 

Number of BD 
Carthage sectors 

188 1 3 

Number of BD 
Carthage sub-sectors 

1 142 10 23 

Number of BD 
Carthage hydrologic 

zones 
6 187 52 112 

Average area of the 
hydrologic zones 

89 112 94 

Stretches  
Stretches Often 

canalized on the main 
drains with several weirs 

Stretches Often 
canalized on the main 

drains with several weirs 

Number of stretches  6 394 9 064 

Length in Km  6 197 7 903 

Number of main drains  1 000 1 926 

Length in Km of the 
main drains 

 874 1 851 

Hydrographical 
density 

 1.06 0.75 
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Mayenne basin is a zone of transition between Anjou and Normandy for the 
temperatures and rainfall. It represents rather a wet Oceanic climate with 700 
mm / year in the south and nearly 900 mm / year in North. 

&	� 
 � �� 
 � ' � � ! �

Mayenne basin has a dense hydrographic network with 1496 rivers and 4315 Km 
of linear including 218 Km for Mayenne and 104 Km for Oudon. The surface of 
the catchment area is of 5800 Km2. Altitude at the source is 250 m while at the 
junction; the altitude is only of 15 m. That is a difference of 235m. 

( $� � � �� � $�

The module (average flow) is about 42 cubic meter per second downstream of 
the basin. 

� � � 
� �$�%&' ' � � � �� ��
� � ��
� � � �� � � � 	� � 	� � ��� � �� � � � � � � � ! � " �� � � 	� �

 France Mayenne Vilaine 

Active gauging stations 1 739 30 35 

Flow Q10% in m3/s at downstream  4.8 5.8 

Hydrological productivity P10% in 
liters/s/Km² 

 0.48 1.04 

 

� � � � � � 	� �
 � � �) � � 
 � �
 � � 
 � � �

They are described hereafter. 

� 
 � � � � 
 � ) $�

The whole population of the Mayenne basin is 331 355 inhabitants which gives a 
density of 53 inhabitants / Km2. There are 8 cities of more than 5000 inhabitants 
including 3 of more than 10000: 

�  Chateau-Gontier: 11084 inhabitants 

�  Mayenne: 13545 inhabitants 

�  Laval: 50307 inhabitants 



BETURE CEREC MAYENNE BASIN IMPLEMENTATION FOR GREAT-ER 1.0 

FINAL REPORT MAY 2002 PAGE 11 

� � � 	� � �� � � 
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Mayenne basin is one of first RNDE basins in term of terrain occupation use by 
agriculture, which reaches 85% of total area with a prevalence for cattle. Useful 
agricultural surface is however in recession and there is a transfer of grass 
surfaces towards the arable lands. 

� � � � � � � 	
 � �

The main industrial activity is directed towards transformation of agriculture 
(slaughter-houses, dairies, cheese dairies, drinks) with a few units of surface 
treatment. 

* 
 	� � � 
 �

Aquatic areas are often used by tourism and leisure activities such : 

�  Fishing with at least 22000 fishermen and 56 associations 

�  Boating with more than 3000 boats over July and August 

�  Water sports (sailing, water skiing, pedal boat) on the lakes and on 
the main river 

�  Pedestrian excursion on the paths of riverside 

� � 	��� � 
 � �

The map Map 2 shows the urban settlement and the land use pattern. 
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There is one dam (for potable water production) in the basin (Saint Fraimbault 
upstream of Laval) and there was a project for another one but it seems that the 
project has been abandoned. 

� � � 
 � � 	
 ��� � �� ) 
 �� 
 � 	� �

The nature of the geological base (base of the Armorican solid mass) has as a 
consequence a weakness of the subsoil water resources, involving a fluctuation 
of the flows and in particular low water levels marked. The recent dry years (89, 
90, 91) show a decreasing of the low flows during dry season, where flows were 
sometimes divided by 2 or 3. 

+ 
 � 
 � �	� � 
 ! 
 � �

The total volume of intakes including surface water and groundwater is 32,5 
million cubic meters per years and is distributed as follows: 

�  domestic:  80% 

�  industrial:  14% 

�  irrigation:  6% 

During dry year of 1989, the intakes were 10% higher than a normal climatic year. 
In the case of the Oudon river, a sub-sector of the Mayenne basin, it’s known that 
the flow of the river come from sewage treatment plant particulary where the river 
stream is a canal. 
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As it has been already used with NOPOLU System2, all majors GIS data set were 
already in our possession. But some information concerning updated data has 
been collected at IFEN or at Loire Basin Agency. They concern: 

� , + �� 
 � 
 � 
 � �

� 
 ' 
 � 
 �, � 
 
 � � 
 � � �� �
 � � �

From the 1995 data set use by NOPOLU System2, we have work with 1999 
updated dataset. About 20 new stations have been created, and the population 
connected to these STEP updated. 

We can find two types of waste water treatment plants on the Mayenne basin : 

�  Activated Sludge (94) 

�  Lagooning (69). 

One of the WWTP  (Château Gontier - 5306201) has a capacity lower than the 
flow at the admission of the plant. Only 75% of the flow is treated. The rest is by-
passed. 

� � � � �
 � 	� � �

The recent population census made at the NUTS5 level on the whole country in 
1999 has been obtained. 

( $� � � �� � $�� 
 � 
 �� 
 � � �

- 
 � � 	� � �� � 
 � 	� � � �

The new gauging stations data set has been taken into account. Only two 
stations have been created since 1996. The Table 3 summarize the 
characteristics of gauging stations used and the Map 3 shows their position on 
the river network. 
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� � � 
� �* �+�
	� � �� ��� � � �� � &� 	� � �� � � � 	� � � #�

Code Name Type Place Institution of management Pk River 

M30409 COUTERNE Real COUTERNE DIREN CENTRE SHC NAN 826.50 Mayenne 

M31030 DOMFRONT Real DOMFRONT  966.89 Varenne 

M32309 ST FRAIMBAULT Real ST FRAIMBAULT DIREN CEBTRE SHC NAN 868.04 Mayenne 

M32531 MOULAY Real MOULAY DIREN PAYS LOIRE 998.80 Aron 

M33130 ERNEE Real Ernée DIREN PAYS LOIRE 952.67 Ernée 

M33230 LES VAUGEOIS Real ANDOUILLE DIREN PAYS LOIRE 991.90 Ernée 

M33409 BONNE Real HUISSERIE SBLB NANTES 918.58 Mayenne 

M34230 FORCE Real FORCE DIREN PAYS LOIRE 991.09 Jouanne 

M35040 NUILLE Real NUILLE SUR VICOIN DIREN PAYS LOIRE 992.00 Vicoin 

M35140 PT D©OUETTE Real ENTRAMMES  999.13 Ouette 

M36009 CHATEAU-GONTIER Real CHATEAU-GONTIER SBLB NANTES 945.05 Mayenne 

M36309 CHAMBELLAY Real CHAMBELLAY SBLB NANTES 968.90 Mayenne 

M37118 COSSE LE VIVIEN Real Melleray SEMA PAYS LOIRE 915.67 Oudon 

M37718 MARCILLE Real CHATELAIS  959.63 Oudon 

M38130 DOUET Real DOUET DIREN PAYS LOIRE 961.51 Verzée 

M38230 LA POMMERAYE Real LA POMMERAYE SEMA PAYS LOIRE 987.26 Verzée 

M38340 BASSE RIVIERE Real  SEMA PAYS LOIRE 991.00 Argos 

M38618 PORT ANGLAIS Real ANDIGNE  992.46 Oudon 

M39199 AVAL MODELE Not Real MONTRUEIL BETURE-CEREC 987.16 Mayenne 
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 � 	� � 	� � �

The statistics flows calculations were made using the daily flow and the statistics 
flow calculated from HYDRO25 (the inter annual mean flow as Qmean and the 
statistic flow 5% as Q5%). 

For each gauging stations (with Qmean and Q5%) we know the area upstream 
and we have calculated the flow at the entry and the exit of each hydrologic 
zones. Thus, it is now easy to calculate the flow generated by each hydrologic 
zone ( zhydQD ). 

For each stretch (i) of an hydrologic zone (zhyd), we have calculated the increase 
of the flow. This increase is calculated with the rate between the length of the 
stretch and the sum of the lengths of all stretches in this zone.  

�
´D=D

i

i
zhydi l

l
QQ

  

The hydrologic model for Mayenne river have been built at the end by the sum of 
the iQD  on each zones. 

iii QQQ D+= - 1  

 

                                            

5 Hydrological database owned by French Ministry of Environment (MATE) 
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 �

All topographical data sets from BD Carthage6 will be introduced in the GIS and 
their attributes tables transformed following the formats need by GREAT-ER. 

� 
 � � ) � 
 � � �� � � � � 
 � $�� � �$� � � � �

The GIS data set of 52 watersheds coded “M3*” of the basin has been group to 
produce the RNDE basin boundary polygon Mayenne.cpb file. 

� 	� 	� 
 ��� 	� 
 � �� 
 � ' � � ! �

As the Arc node model is preferred, the digitised river network was extract from 
BD Cartage coverage and build following the GREAT-ER specifications: 

�  The coordinate’s sequences furnish all information. 

�  Connection between stretches is made by using the same coordinates. 

�  All river segments are directed downstream. 

�  All segments have a unique ID. 

We have built such a river network raw data file Mayenne.drn 

The Arcview Map of the network is shown on Map 4 

                                            

6 Permission to use BD Carthage has been obtained from French Ministry of Environment and from 
Loire Bretagne Water Agency. 
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 �

Close linked to the digital river network, the river network attributes stored the 
characteristics of each section. These are stored in a tabular file Mayenne.rna 
containing mainly Real Length and Qmean & Q5% flow percentile. 

Real length is given by BD Carthage. 

Low values have been calculated using our NOPOLU System2 hydrologic model. 
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� 	� � ) 
 � � 
 �� 	� 
 �� 
 � 
 �

The data set consists of a file Mayenne.dsd with a line per discharge point. 

- � � �� 	� � ) 
 � � 
 � �� 	� 
 � �

It contains information for geocoding process and characteristics of the sewage 
treatment plant. The coordinates come from Loire Bretagne Basin agency but 
sometimes o geocoding process on NUTS5 code was necessary to position the 
discharge point. 

� � � � �
 � 	� � �� � � � 
 � � 
 � �

The actual real population connected to the treatment plant comes from Loire 
Bretagne Basin agency. The population not connected to a WWTP was 
considered to be a disperse habitat type and has not been considered. 

� 	� � ) 
 � � 
 � �� �� ' � �

The flow within the wastewater treatment plan comes from the construction 
capacity and, when available from SATESE flow measurements. 

� � ) 
 � �' 
 � � 
 ' 
 � 
 � �� � 
 
 � � 
 � � �� �
 � � �� ) 
 � 
 � � 
 � 	� � 	� � �

The discharge type indicated comes from information available in Loire Bretagne 
Basin agency. 

The name of wastewater treatment plant is also given. 

� � ) 
 � �� � � � 	� 	�	� 	
 � �

Wastewater treatment plant to river connection is not indicated by giving the ID 
stretch code. But we have made another version of the file to give this information 
if the process of calculation the smallest distance to river stretches wasn’t 
satisfactory. 

We have also plan to test the possibility of aggregation of geographic unit to test 
a large scale scenario. 

� � � � 	� � � 
 � 	� � �� � �� 
 ' �� � � � 
 � � � 
 � �� � � 
 � �+ 	� � � ' � �� � 
 � 
 � 	� � �� $� � 
 � �

As it has been advised, we first spent o lot of time trying to install and use LINUX 
in a PC and connected it to our network. It was very time consuming as we didn’t 
mastered this system. We decided to switch to Windows NT operating system 
because the GREAT-ER model itself run with Arcview software and is operating 
under Windows NT. 

So, all of the procedure written and running under LINUX / UNIX operating 
system should be run under Windows NT. The main language and system used 
are “Make” and “AWK” & SED. Other utilities are also needed like GEN2SHP, 
TXT2DBF, DBF2TXT, … 
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The task was to build batch files for each step of pre processing datafiles so that 
we were then able to rebuild easily the GREAT-ER model datafile from our 
original dataset. 

 
- 	� &� � �� �� � 	� 	� � 
�� � � � �� � � � � � � 	� � �� � � � ' � �

- %/ �� � �� ' 
 � 
 �� � � �	� � � 
 � �

For the purpose of data pre-processing operation, we have download, installed and 
configured the following software: 

Gawk: 3.0.6 version A Text Scanning and Processing Language  

Copyright (C) 1989, 1991, 1992, 1993, 1996-2000 Free Software Foundation, Inc. 

Make: The GNU make 

utility 

 

GNU make conforms to section 6.2 of IEEE Standard 
1003.2-1992 (POSIX.2) 

Copyright (C) 1988, ©89, ©90, ©91, ©92, ©93, ©94, ©95, ©96, ©97, ©98  Free Software 

Foundation, Inc. 

SED version 3.02 of 
GNU SED  

Stream editor 

A stream editor is used to perform basic text transformations on an input stream (a file 

or input from a pipeline).  While in some ways similar to an editor which permits scripted 

edits (such as ED), SED works by making only one pass over the input(s), and is 

consequently more efficient.  But it is SED©s ability to filter text in a pipeline which 

particularly distinguishes it from other types of editors 

GEN2SHP A utility program to convert ArcInfo GEN file into ESRI 
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shapefile 

All these programs have been searched and download from the WEB. 
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For the two available parameters (LAS and Boron), we have proceed to a 
simulation. After the end of the simulation, we have used the GREAT-ER tools for 
the analysis as (for example) : 

�  PEC initial, 

�  PECcatchment, 

�  Csim Classes river, 

�  Calculate River Csim X, 

�  Show river flows, 

�  … 

Some maps of the analysis are shown below. 

For product consumption, we have used the value of the French Comité de 
Pilotage (for LAS 0,86 Kg/day/capita ; for Boron 0,1 Kg/day/capita). 
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The result of this calculation is shows on the next picture. 
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The result of this calculation is shows on the next picture. 
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The result of this calculation is shows on the next picture. 
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The result of this calculation is shows on the next picture. 
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The maps of the results show that there are an important Csim influent for the 3 
biggest towns of the Mayenne basin (Chateau-Gontier, Mayenne, Laval) with 
more than 10 000 inhabitants. Those 3 discharge points are on the main river of 
the basin, the Mayenne river. 

The Csim effluent for the LAS parameter is less than the Csim influent. It’s 
normal because this parameter is treated by the WWTP. It’s not the same thing 
with the Boron parameter which is not an organic molecule. 

We can observe that generally, the Csim obtained in the stretches at the head of 
the river is important. We can explain it by the low flows at the beginning of the 
rivers. 

The Csim mean (in the stretch) is important near from Chateau-Gontier, 
Mayenne, Laval. The Csim is genaraly more important in the second half of the 
river (downstream). 

The results show that the Csim classes in the Oudon river, the most tributary of 
the Mayenne river, are more important than the rest of the basin. This is true for 
Boron parameter but a little bit discontinuous for LAS parameter.  
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Many difficulties appeared during the process of building the Mayenne GREAT-
ER application: 

The major difficulty was to have a fully operational data pre-processing suite, and 
we haven’t taken the shortest way with LINUX. 

It was obviously a wrong way trying to mix two operating systems LINUX & 
Windows NT. More of that to master LINUX is not so simple for novice with this 
operating system. 

The second point concern the bugs found in avenue scripts concerning the use of 
shapefiles for the catchment’s datasets. Several errors were fixed but make us 
loose some time. 

A third point concerns limits of digits for some procedure. We found that the 9 
digits code use by IGN7 for river stretch like “432006394” didn’t work. Instead we 
cut it to use the last 4 digits like “6394”. It was very time consuming trying to find 
this error. 

The last points concern the river stretch topology given furnished by IGN and 
completed by Water Basin Agency. Some errors were found noticeably on the 
flow direction. 

As a new GREAT-ER model called phase II is in development, we would advise 
to build a system on which the data management as well as the model calculation 
are processed by the same tool. It is difficult to understand why we have to export 
our Arcview GIS shapefile in a text file and then make a three steps procedure to 
build back quite the same one to be use by the GREAT-ER model! 

&
 � � �� � �

The simulations were made with tow parameters available in the Great-er 
database (LAS and Boron).  

The results show that the low flow of the Oudon (sub-sector) is an important 
factor for the final concentration of the parameter in the river. This is true for LAS 
and for the Boron. 

                                            

7 French Geographic Institute. 



BETURE CEREC MAYENNE BASIN IMPLEMENTATION FOR GREAT-ER 1.0 

FINAL REPORT MAY 2002 PAGE 33 

The results show also that that the situation could be critical for the head of the 
basin because the flow of the river upstream is low. This is clear for LAS. 

� 
 � � � 
 � � 	� 
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As we now totally master the process of building the datafiles to be use by 
GREAT-ER model and as we have detailed information on a lot RNDE basin in 
the whole France, BETURE CEREC is able to perform the GREAT-ER 
implementation for this type of basin on cost rate from half to third compare to 
Mayenne project. 
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Discharge river file Mayenne.dsd 

 
#Code_STEP,X,Y,POP,PopEquiv,DWF,NonDomesticFlow,RunOff,ADF,Type_Disch,Code_tr,Nom 

4900501,-0.77361,47.657,267,0,0,0,0,40.05,TF,6109,station: ANDIGNE 

4903701,-0.955613,47.6658,782,0,0,0,0,117.3,AS,6043,station: BOURG-D©IRE (LE) 

4905501,-0.558947,47.5353,1631,0,0,0,0,244.65,AS,6386,station: CANTENAY-EPINARD 

4908101,-0.924586,47.7482,664,0,0,0,0,99.6,TF,5753,station: CHATELAIS 

4910301,-1.00897,47.6976,1707,0,0,0,0,256.05,TF,6001,station: COMBREE 1 

4910302,-1.00897,47.6976,853,0,0,0,0,127.95,AS,6021,station: COMBREE 2 

4915501,-0.671108,47.5896,1040,0,0,0,0,156,TF,6307,station: GREZ-NEUVILLE 

4916101,-0.673727,47.7196,239,0,0,0,0,35.85,TF,5886,station: JAILLE-YVON (LA) 

4917601,-0.743805,47.6259,3095,0,0,0,0,464.25,AS,6202,station: LION-D©ANGERS (LE) 

4918401,-0.784667,47.6864,417,0,0,0,0,62.55,TF,6064,station: LOUVAINES 

4920001,-0.666458,47.5541,1408,0,0,0,0,211.2,AS,6359,station: MEMBROLLE-SUR-LONGUENEE ( 

4921701,-0.696273,47.6461,469,0,0,0,0,70.35,TF,6148,station: MONTREUIL-SUR-MAINE 

4922601,-1.07875,47.682,451,0,0,0,0,67.65,TF,5970,station: NOELLET 

4922901,-0.943384,47.695,1809,0,0,0,0,271.35,TF,6083,station: NOYANT-LA-GRAVOYERE 

4923301,-0.897213,47.7044,1223,0,0,0,0,183.45,TF,6031,station: NYOISEAU 

4924201,-0.642212,47.5489,770,0,0,0,0,115.5,AS,6365,station: PLESSIS-MACE (LE) 

4925101,-0.643924,47.58,422,0,0,0,0,63.3,TF,6327,station: PRUILLE 

4933101,-0.856337,47.6907,7705,0,0,0,0,1155.75,AS,6033,station: SEGRE 

4936601,-1.07078,47.7142,286,0,0,0,0,42.9,TF,5912,station: VERGONNES 

5300301,-0.629745,48.3975,2841,0,0,0,0,426.15,AS,2179,station: AMBRIERES 

5300501,-0.791019,48.173,1826,0,0,0,0,273.9,AS,3724,station: ANDOUILLE 

5300502,-0.791019,48.173,100,0,0,0,0,15,TF,3713,station: ANDOUILLE/ROCHEF 

5303501,-0.980382,47.7966,507,0,0,0,0,76.05,TF,5472,station: BOUCHAMPS-LES-CRAON 

5304801,-0.867567,48.2249,1067,0,0,0,0,160.05,AS,3396,station: CHAILLAND 

5305401,-0.794096,48.1108,50,0,0,0,0,7.5,TF,4124,station: CHANGE/LES LANDE 

5305402,-0.794096,48.1108,30,0,0,0,0,4.5,TF,4081,station: CHANGE/LES CHENE 

5305501,-0.554771,48.4116,594,0,0,0,0,89.1,TF,1943,station: CHANTRIGNE 

5306201,-0.70223,47.829,13754,0,0,0,0,2063.1,AS,5395,station: CHATEAU-GONTIER 

5307401,-0.694567,48.2535,695,0,0,0,0,104.25,TF,3218,station: CONTEST 

5307701,-0.926139,47.9382,2806,0,0,0,0,420.9,AS,4739,station: COSSE LE VIVIEN 

5307901,-0.711063,48.4466,117,0,0,0,0,17.55,TF,1762,station: COUESMES-V./COUE 

5308402,-0.937348,47.8366,4767,0,0,0,0,715.05,AS,5289,station: CRAON + Abatt. 

5309401,-0.708485,47.9907,1802,0,0,0,0,270.3,AS,4587,station: ENTRAMMES 

5311902,-0.76211,48.0122,300,0,0,0,0,45,AS,4523,station: HUISSERIE/STE CR 

5312701,-0.506292,48.4416,2400,0,0,0,0,360,AS,1924,station: LASSAY LES CHATE 

5312702,-0.506292,48.4416,59,0,0,0,0,8.85,TF,1862,station: LASSAY/NIORT LA 

5313001,-0.763888,48.0545,64774,0,0,0,0,9716.1,AS,4371,station: LAVAL 

5313601,-0.727427,47.8645,642,0,0,0,0,96.3,TF,5143,station: LOIGNE-SUR-MAYENNE 

5314701,-0.617395,48.3023,14099,0,0,0,0,2114.85,AS,2863,station: MAYENNE 
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5315001,-0.670375,47.7666,747,0,0,0,0,112.05,AS,5683,station: MENIL 

5315501,-0.899616,48.2857,1433,0,0,0,0,214.95,AS,3042,station: MONTENAY 

5316201,-0.620854,48.2622,919,0,0,0,0,137.85,AS,3111,station: MOULAY 

5316801,-0.771589,47.979,1004,0,0,0,0,150.6,AS,4611,station: NUILLE-SUR-VICOIN 

5320001,-0.65098,48.2821,721,0,0,0,0,108.15,AS,3041,station: SAINT-BAUDELLE 

5321501,-0.695495,47.7974,1362,0,0,0,0,204.3,TF,5488,station: SAINT-FORT 

5321601,-0.587593,48.3198,750,0,0,0,0,112.5,TF,2739,station: SAINT-FRAIMBAULT-DE-PRIER 

5322401,-0.813118,48.1368,596,0,0,0,0,89.4,AS,4075,station: SAINT-GERMAIN-LE-FOUILLOU 

5322501,-0.829945,48.2044,371,0,0,0,0,55.65,AS,3625,station: SAINT-GERMAIN-LE-GUILLAUM 

5322901,-0.745298,48.1396,1158,0,0,0,0,173.7,AS,3960,station: SAINT-JEAN-SUR-MAYENNE 

6113501,-0.394847,48.5118,1038,0,0,0,0,155.7,AS,1299,station: COUTERNE 

6138701,-0.707211,48.4971,792,0,0,0,0,118.8,AS,1310,station: SAINT-FRAIMBAULT 

6142101,-0.736593,48.5481,769,0,0,0,0,115.35,AS,836,station: SAINT-MARS-D©EGRENNE 

6146901,-0.533045,48.4891,250,0,0,0,0,37.5,AS,1532,station: SEPT-FORGES 

4924801,-1.17593,47.7349,3279,0,0,0,0,491.85,AS,5765,station: POUANCE 

5309601,-0.940597,48.2935,6052,0,0,0,0,907.8,AS,2870,station: ERNEE 

5309701,-0.389421,48.1438,7423,0,0,0,0,1113.45,AS,3781,station: EVRON 

5310701,-0.798725,48.4177,2837,0,0,0,0,425.55,AS,2093,station: GORRON 

5311901,-0.76211,48.0122,2563,0,0,0,0,384.45,AS,4510,station: HUISSERIE (l©) 

5316101,-0.549256,48.1366,2073,0,0,0,0,310.95,AS,3956,station: MONTSURS 

5318501,-0.203547,48.4384,2422,0,0,0,0,363.3,AS,1673,station: PRE-EN-PAIL 

5318801,-1.03388,47.7752,2860,0,0,0,0,429,AS,5589,station: RENAZE 

6102201,-0.405791,48.5538,2279,0,0,0,0,341.85,AS,1307,station: BAGNOLE DE L©ORNE 

6114501,-0.607133,48.5745,2624,0,0,0,0,393.6,AS,786,station: DOMFRONT ZI 

6114502,-0.607133,48.5745,1785,0,0,0,0,267.75,AS,550,station: DOMFRONT GARE 

6116801,-0.376269,48.5771,6909,0,0,0,0,1036.35,AS,995,station: FERTE-MACE (LA) 

6127801,-0.527647,48.7106,1964,0,0,0,0,294.6,AS,110,station: MESSEI 

4904301,-0.762925,47.5758,669,0,0,0,0,100.35,TF,6202,BRAIN-SUR-LONGUENEE 

4906101,-1.06191,47.6167,873,0,0,0,0,130.95,AS,6186,CHALLAIN-LA-POTHERIE 

4907701,-0.810906,47.656,529,0,0,0,0,79.35,TF,6179,CHAPELLE-SUR-OUDON (LA) 

4908802,-1.09622,47.7463,523,0,0,0,0,78.45,TF,5898,CHAZE-HENRY 2 

4908901,-0.879198,47.6045,854,0,0,0,0,128.1,TF,6214,CHAZE-SUR-ARGOS 

4913501,-0.589422,47.5818,1676,0,0,0,0,251.4,AS,6359,FENEU 

4917801,-0.955206,47.6159,747,0,0,0,0,112.05,AS,6242,LOIRE 

4918701,-0.834463,47.6369,409,0,0,0,0,61.35,TF,6133,MARANS 

4918901,-0.6083,47.7079,514,0,0,0,0,77.1,TF,5841,MARIGNE 

4925001,-1.18207,47.7103,275,0,0,0,0,41.25,TF,5840,PREVIERE (LA) 

4930501,-0.716167,47.691,671,0,0,0,0,100.65,AS,6057,SAINT-MARTIN-DU-BOIS 

4934401,-0.644705,47.6299,680,0,0,0,0,102,TF,6287,THORIGNE-D©ANJOU 

4935401,-1.03994,47.6593,389,0,0,0,0,58.35,TF,6021,TREMBLAY (LE) 

4936701,-0.839287,47.5831,1455,0,0,0,0,218.25,AS,6164,VERN-D©ANJOU 

5300401,-0.809693,47.7947,385,0,0,0,0,57.75,AS,5447,AMPOIGNE 

5300701,-0.616811,48.0926,2160,0,0,0,0,324,AS,4212,ARGENTRE 

5300801,-0.549461,48.3019,1378,0,0,0,0,206.7,AS,2937,ARON 

5301601,-0.356823,48.2446,1571,0,0,0,0,235.65,AS,3295,BAIS 

5301801,-1.05023,47.8958,1049,0,0,0,0,157.35,AS,4882,BALLOTS 

5302501,-0.5897,48.0276,869,0,0,0,0,130.35,AS,4456,BAZOUGERS 

5302601,-0.986273,47.9883,380,0,0,0,0,57,TF,4582,BEAULIEU-SUR-OUDON 

5302801,-0.560845,48.2507,332,0,0,0,0,49.8,TF,3044,BELGEARD 

5303101,-0.801095,48.2182,349,0,0,0,0,52.35,AS,3678,BIGOTTIERE (LA) 



BETURE CEREC MAYENNE BASIN IMPLEMENTATION FOR GREAT-ER 1.0 

FINAL REPORT MAY 2002 PAGE 36 

5304201,-0.779321,48.3872,865,0,0,0,0,129.75,AS,2256,BRECE 

5304301,-0.514517,48.1542,482,0,0,0,0,72.3,AS,3933,BREE 

5304701,-0.903975,48.39,358,0,0,0,0,53.7,AS,2348,CARELLES 

5305301,-0.371935,48.2896,567,0,0,0,0,85.05,TF,2942,CHAMPGENETEUX 

5305701,-0.431464,48.3178,452,0,0,0,0,67.8,TF,2831,CHAPELLE-AU-RIBOUL (LA) 

5306102,-0.408129,48.4152,100,0,0,0,0,15,TF,2222,CHARCHIGNE/NORD 

5306601,-0.755095,47.7755,1015,0,0,0,0,152.25,AS,5683,CHEMAZE 

5307101,-0.85224,48.3847,567,0,0,0,0,85.05,AS,2175,COLOMBIERS-DU-PLESSIS 

5307202,-0.625159,48.2306,587,0,0,0,0,88.05,TF,3290,COMMER/Y 

5307301,-1.11936,47.7942,1035,0,0,0,0,155.25,AS,5589,CONGRIER 

5307802,-0.622801,47.789,200,0,0,0,0,30,TF,5691,COUDRAY/SUD 

5308001,-0.297131,48.4826,149,0,0,0,0,22.35,AS,1507,COUPTRAIN 

5308901,-0.615517,47.7541,408,0,0,0,0,61.2,AS,5823,DAON 

5309101,-0.879416,48.4645,585,0,0,0,0,87.75,TF,1629,DESERTINES 

5309901,-0.700258,48.0229,809,0,0,0,0,121.35,AS,4531,FORCE 

5310101,-0.652795,47.871,523,0,0,0,0,78.45,TF,5234,FROMENTIERES 

5310501,-0.59239,48.15,170,0,0,0,0,25.5,TF,3965,GESNES 

5310901,-0.47294,48.2849,469,0,0,0,0,70.35,TF,2888,GRAZAY 

5311301,-0.428017,48.2518,451,0,0,0,0,67.65,TF,3339,HAMBERS 

5311601,-0.462757,48.3864,684,0,0,0,0,102.6,TF,2281,HORPS (LE) 

5312101,-0.329252,48.4211,1400,0,0,0,0,210,AS,2006,JAVRON-LES-CHAPELLES 

5312201,-0.492883,48.2412,718,0,0,0,0,107.7,AS,3465,JUBLAINS 

5312401,-0.821178,47.8417,668,0,0,0,0,100.2,AS,5316,LAIGNE 

5312601,-1.01439,48.3499,1107,0,0,0,0,166.05,TF,2870,LARCHAMP 

5313101,-0.797319,48.451,200,0,0,0,0,30,TF,1714,LESBOIS 

5313201,-0.905391,48.4133,324,0,0,0,0,48.6,AS,2032,LEVARE 

5313301,-0.212756,48.5309,773,0,0,0,0,115.95,TF,1467,LIGNIERES-ORGERES 

5313801,-0.579101,47.8829,262,0,0,0,0,39.3,TF,5246,LONGUEFUYE 

5314004,-0.709211,48.1208,1519,0,0,0,0,227.85,AS,4349,LOUVERNE/POUPLIN 

5314101,-0.629268,48.0509,664,0,0,0,0,99.6,AS,4358,LOUVIGNE 

5314301,-0.647305,47.9648,365,0,0,0,0,54.75,TF,4651,MAISONCELLES-DU-MAINE 

5314401,-0.481219,48.3265,656,0,0,0,0,98.4,TF,2911,MARCILLE-LA-VILLE 

5314601,-0.659005,48.1973,1214,0,0,0,0,182.1,AS,3634,MARTIGNE 

5314801,-0.85848,47.7938,164,0,0,0,0,24.6,TF,5521,MEE 

5315101,-1.01486,47.9518,809,0,0,0,0,121.35,AS,4743,MERAL 

5315301,-0.450829,48.1981,555,0,0,0,0,83.25,AS,3857,MEZANGERS 

5315601,-0.720656,48.1677,185,0,0,0,0,27.75,TF,3835,MONTFLOURS 

5315701,-0.809585,48.0086,1038,0,0,0,0,155.7,AS,4641,MONTIGNE-LE-BRILLANT 

5315801,-0.936059,48.0014,742,0,0,0,0,111.3,AS,4576,MONTJEAN 

5316301,-0.470824,48.1683,652,0,0,0,0,97.8,AS,3889,NEAU 

5316401,-0.326808,48.4932,403,0,0,0,0,60.45,TF,1508,NEUILLY-LE-VENDIN 

5316501,-0.994923,47.8367,318,0,0,0,0,47.7,TF,5268,NIAFLES 

5317001,-0.672661,48.3666,1110,0,0,0,0,166.5,AS,2432,OISSEAU 

5317501,-0.654981,48.006,821,0,0,0,0,123.15,AS,4563,PARNE-SUR-ROC 

5318601,-0.797713,47.9212,1691,0,0,0,0,253.65,AS,4868,QUELAINES-SAINT-GAULT 

5319001,-0.415067,48.3795,194,0,0,0,0,29.1,TF,2244,RIBAY (LE)/X 

5319101,-1.10164,47.8826,260,0,0,0,0,39,TF,5132,ROE (LA) 

5319401,-0.96758,48.0442,644,0,0,0,0,96.6,TF,4391,RUILLE-LE-GRAVELAIS 

5319701,-1.12186,47.8347,975,0,0,0,0,146.25,AS,5550,SAINT-AIGNAN-SUR-ROE 

5320501,-0.574204,48.1131,434,0,0,0,0,65.1,TF,4116,SAINT-CENERE 
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5321101,-0.878733,48.3421,1721,0,0,0,0,258.15,AS,2763,SAINT-DENIS-DE-GASTINES 

5321801,-0.375401,48.199,771,0,0,0,0,115.65,AS,3735,SAINTE-GEMMES-LE-ROBERT 

5321901,-0.718346,48.3033,1309,0,0,0,0,196.35,TF,3218,ST GEORGES BUTTAVENT 

5322601,-0.92754,48.2241,633,0,0,0,0,94.95,AS,3463,ST HILAIRE DU MAINE 

5324001,-1.02166,47.8048,469,0,0,0,0,70.35,TF,5479,SAINT-MARTIN-DU-LIMET 

5325201,-0.195584,48.484,388,0,0,0,0,58.2,TF,1672,SAINT-SAMSON 

5325801,-1.05642,47.8353,904,0,0,0,0,135.6,TF,5192,SELLE-CRAONNAISE (LA) 

5326201,-0.55734,48.0626,889,0,0,0,0,133.35,AS,4430,SOULGE SUR OUETTE 

5326901,-0.828052,48.2971,574,0,0,0,0,86.1,TF,3252,VAUTORTE 

5327301,-0.662113,47.9181,761,0,0,0,0,114.15,TF,4934,VILLIERS-CHARLEMAGNE 

6102501,-0.564064,48.5319,506,0,0,0,0,75.9,AS,1328,BAROCHE-SOUS-LUCE (LA) 

6107501,-0.624698,48.4885,1244,0,0,0,0,186.6,AS,1693,CEAUCE 

6109101,-0.521067,48.6019,1016,0,0,0,0,152.4,AS,511,CHAMPSECRET 

6109601,-0.461428,48.5403,1546,0,0,0,0,231.9,AS,1333,CHAPELLE-D©ANDAINE (LA) 

6116302,-0.501645,48.6501,1300,0,0,0,0,195,AS,313,FERRIERE AUX ETANGS 

6121101,-0.502161,48.5511,1105,0,0,0,0,165.75,AS,1339,JUVIGNY-SOUS-ANDAINE 

6123201,-0.718781,48.6503,1256,0,0,0,0,188.4,TF,323,LONLAY-L©ABBAYE 

6124301,-0.314233,48.5668,1210,0,0,0,0,181.5,TF,1169,MAGNY-LE-DESERT 

6124801,-0.828626,48.5101,728,0,0,0,0,109.2,AS,1394,MANTILLY 

6132401,-0.747718,48.5064,915,0,0,0,0,137.25,AS,1166,PASSAIS 

6132601,-0.541286,48.5744,495,0,0,0,0,74.25,AS,840,PERROU 

6136901,-0.609542,48.6419,875,0,0,0,0,131.25,AS,406,SAINT-BOMER-LES-FORGES 

6137601,-0.612664,48.6855,866,0,0,0,0,129.9,TF,288,SAINT-CLAIR-DE-HALOUZE 

6146301,-0.431967,48.6122,722,0,0,0,0,108.3,TF,1307,SAUVAGERE (LA)          
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List of lagooning WWTP 
 

Code_STEP Nom 

4900501 station: ANDIGNE 

4908101 station: CHATELAIS 

4910301 station: COMBREE 1 

4915501 station: GREZ-NEUVILLE 

4916101 station: JAILLE-YVON (LA) 

4918401 station: LOUVAINES 

4921701 station: MONTREUIL-SUR-MAINE 

4922601 station: NOELLET 

4922901 station: NOYANT-LA-GRAVOYERE 

4923301 station: NYOISEAU 

4925101 station: PRUILLE 

4936601 station: VERGONNES 

5300502 station: ANDOUILLE/ROCHEF 

5303501 station: BOUCHAMPS-LES-CRAON 

5305401 station: CHANGE/LES LANDE 

5305402 station: CHANGE/LES CHENE 

5305501 station: CHANTRIGNE 

5307401 station: CONTEST 

5307901 station: COUESMES-V./COUE 

5312702 station: LASSAY/NIORT LA 

5313601 station: LOIGNE-SUR-MAYENNE 

5321501 station: SAINT-FORT 

5321601 station: SAINT-FRAIMBAULT-DE-PRIER 

4904301 BRAIN-SUR-LONGUENEE 

4907701 CHAPELLE-SUR-OUDON (LA) 

4908802 CHAZE-HENRY 2 

4908901 CHAZE-SUR-ARGOS 

4918701 MARANS 

4918901 MARIGNE 

4925001 PREVIERE (LA) 

4934401 THORIGNE-D©ANJOU 

4935401 TREMBLAY (LE) 

5302601 BEAULIEU-SUR-OUDON 

5302801 BELGEARD 

5305301 CHAMPGENETEUX 

5305701 CHAPELLE-AU-RIBOUL (LA) 

5306102 CHARCHIGNE/NORD 

5307202 COMMER/Y 

5307802 COUDRAY/SUD 

5309101 DESERTINES 

5310101 FROMENTIERES 

5310501 GESNES 

5310901 GRAZAY 

5311301 HAMBERS 
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5311601 HORPS (LE) 

5312601 LARCHAMP 

5313101 LESBOIS 

5313301 LIGNIERES-ORGERES 

5313801 LONGUEFUYE 

5314301 MAISONCELLES-DU-MAINE 

5314401 MARCILLE-LA-VILLE 

5314801 MEE 

5315601 MONTFLOURS 

5316401 NEUILLY-LE-VENDIN 

5316501 NIAFLES 

5319001 RIBAY (LE)/X 

5319101 ROE (LA) 

5319401 RUILLE-LE-GRAVELAIS 

5320501 SAINT-CENERE 

5321901 ST GEORGES BUTTAVENT 

5324001 SAINT-MARTIN-DU-LIMET 

5325201 SAINT-SAMSON 

5325801 SELLE-CRAONNAISE (LA) 

5326901 VAUTORTE 

5327301 VILLIERS-CHARLEMAGNE 

6123201 LONLAY-L©ABBAYE 

6124301 MAGNY-LE-DESERT 

6137601 SAINT-CLAIR-DE-HALOUZE 

6146301 SAUVAGERE (LA) 


